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Sssessment

INTRODUCTION

The Bellingham Wilgiife Habilat Assesament is an update of habitat conditions within the city and urban
growth areas. The 2003 assessment builds on and expands the city wide habital inventory conducted in
1881 (Eissinger 1895). In sssence, the 2003 habitat assessment provides a en-year update of the habitat
area, avatiability and type within the expanded city area including the City Limits, Urban Growth Area
{UGA) and Five Year Growth Area. The assessment process also converted the habitat informstion inte
an elecironic Geographic Information System (GI8) product, which was used o map and analyze habitat
areas.

The 2003 wildlife habitat assessment is concenirated on habitat information and offers three primary
informational sections. First is the city-wide habital area delineation, typing and description. Second, is
the analysis of the habitat areas for function and value for wildlife including: guality, risk and connectivity.
Third, is the assessment of streams within the city, including water quality and habitat attribuies pertaining
to fish as well as overali stream health,

The presentation of the assessment information, findings, maps, graghs and descriptions are provided in
this summary report. The information provided serves as a current baseling of habitat conditions within
the city. In addition to the summary and presentation of information, the report also identifies and lists
gaps in the information or data and recommendations for further investigation and action.

The information presented in this report consists of three formats. The mapped habitat information is
prasented in spatial (map), graphic (quantitative} and descriptive text formats. The mapped habitat is
based on a course filter, aerial interpretation and text description. This provides an evaluation of dominate
habitat and features within contiguous habitat blocks. Site specific deteil, location and wildlife atiributes
are provided in the text descriptions for each block. The stream assessment information is also
presented in a graphic {quantitative)} and spatial (mapped) formats. Siream cescriptions are also
provided in a text format. In agdiion, a species occurrence map is provided (o ilustrate the current siale
of fish distribution data.

With the conceniration of the 2003 assessment on city-wide habiiat, there remains a need for wildlifs
habitat association and occurrence information updating. The perpstuation of old, sometimes historic,
species occurrence and distribution information is misleading, given the rapid changes within the
landscape. Alihough the 1885 Bellingham Wildlife and Habitat Assessment provides a comprehensive
account of wildlife within the City of Bellingham, it also points to the lack of up-io-date empirical data.

With the increased fragmentation of habiiat, habitat impairment and ioss of connectivity, as expressed in
this report, it is likely that simple species association based on habitat type can no ionger be assumesd, i
is ikely that wiidlife occurrence and viabilily of ceriain populations within the city has changed. As a
result, it is recommended that while targeted habitat protection and restoration measures are planned and
implementad, that species spaciiic occurrence and distribution information within the city is updated.
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BACKGROUND

The 2003 Beilingham Wiidiife Habilat Assessment is a product of the City's combinad fish and wildife
data, set of maps and summary report that will refiect the current conditions for wildife within the gty and
urban growth area. The need to assass the city's wildiife and habilat areas is motivated by stale and
federal reguilatory procasses including Washington State Growth Management, Critical Areas and
Shoreline Master Plan updates and National Marine Fisheries Service requirements for compliance with
the U.S. Endangered Species Act 4 {d) rule, resulting from the addition of Chinook salmon
{Cncorhvnchus tshawyischa) and bull trout (Salvelinus confluenius) on the federal endangered species
list ared proposed listing of coho saimon {Oncorhiynchus Kisufch). in addition to these species, st leas!
one listed and ten other federal species of concern ocour within the city, several of which are iittle known,
The information provided through this project will assist the Cily in planning and reguiaiery efforts
necessary io identify, protect, and restore critical habitats, as well as set goais for fulure habitat needs
and ecosystem enhancaement.

The Growth Management Act (GMA) of 1990, also continues to provide guidance. The GMA diracts each
jurisdiction to protect biodiversity and stipulates the need to consider habitat connectivity across the
landscape. In addition, i emphasizes the protection of riparian ecosystems, the restoration of salmonid
habitat and maintaining larger habitat blocks and open space. As the City's boundaries expand, applying
these objectives at a landscape level would help in preserving species diversily and restoring a potentiaily
functional habitat matrix or network. Such a network would combine natural corridors of native habitat
and features such as streams, valleys and ridges with & variety of large functional habitat reserves. A
property designed and permanently protected City-area-wide habitat network holds the potential for
meeting all the requirements set forth in the GMA and perpetuating our local indigencus wildiife diversity
well into the next century.

In 1995 the Wildlife and Habitat Assessment: an inventory of existing conditions and background
information (Eissinger, 1985} was prepared for the City of Bellingham. The report provided a detailed
account and inventory of habitats and wildlife within the ¢ty limits and was accompanied by a complete
set of aerial photos with supporting mapped data. The text also included a historical perspective of
witdlife in Bellingham, guidelines for planning for wildiife, regulatory protection and non-regulatory
programs for protecting wildiife and habitat and an exiensive bibliography. The 1885 documeant is delailed
and provides and excelient guidance resource for planning and decision making. It continues o be the
best source of wildiife specific information avallable in the Chty of Bellingham. The 2003 habitat
assessment builds on the previous work and as & result presents an updated, digitally mapped acoount of
habitat citywide and an assessment of habitat conditions.

The 2003 Habitat Assessment is an update of the 1985 habilat assessment and originally, was planned
&s a means io digitize mapped data and compare the past and present conditions, Unfortunalely, the
maps and aerials on which the 1995 work was based were lost in city storage. In addition, historical and
expert habitat and species notes recorded on the original maps were also lost. As a result, habitat had o
be remapped on current 2001 aerial photos and then compared o 1981 aerials for comparison. Every
gffori was made to recreate the earlier habitat blocks and attributes accurately. The final mapped
assessment and analysis provides a detailed evaluation of the City's wildlife habitat and should serve as
a mode! planning tool.

The goai of the Bellingham wildiife habitat assessment is to provide a graphic tooi {o guide planning,
critical area protection and restoration efforts city wide. In order io accomplish this goal, habitat
throughout the city was identified, divided into discernable units, classified, rated and mapped. The
resulting maps provide a quick visual reference to habitats, color coded by relative quality and risk.
Additional habitat attributes including corridors, road passage points, stream/fish specific habitats, and
potential habitat sinks are mapped separately.
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The assessment process utilized a course filter approach, in which, only dominate habiiats were
identified. in addition, habitat was evaluated for quality by scoring each block based on guantity and
quality combined with function and certain wildlife aftributes. These characierizations were divided into
31 general categories and further refined by 10 subcategories (Habital Quality Rating System attached).
The fiter and evalualion were crested specific 1o Ballingham, ulllizing a whole-system approach
combining landscape, habitat and wiidiife considerations. The habitat was then assessed for risk, based
on 8 paramsters {Risk Score System attached). The course filter approach is & standard method of
Geographic information System (GIS) based landscape level habitat analysis.

in addition to a general habitat assessment, an affort was made o evaluate streams and shoralines in
detail. Dus to the lack of certain empirical data, the resull of this effort was a imited evaluation of sireams
ang a set of recommendations for a targeled shoreline assessment,

The project resulis presented within this report are summarized within sach section. Results vary. For
certain anaiysis the resulls are definitive and guaniitative, for others, the exercise may hava just raised
more questions. There was an effort 1o combine information from past and present scurces to provide an
up-to-date review of conditions. In addition {o the assessment, is a list of identified gaps in relevant
information or discrepancies in existing data. There is aiso a recommendations section outlining steps
nesded to address site specific issues, improve conditions for wildlife and topics for further investigation
or action,

ASSESSMENT SCOPE

The scope of work for the Bellingham Wildiife Habitat Assessment included updating existing information,
rmapping all habitat areas, comparing habitat changes over time, assessment of habitat, rating habitat
values and risk analysis. Areas evaluated included aquatic, riparian, wetland, terrestrial and marine
habitats. Particular attention was given to streams and fish habitat, including all four major stream
systems within the city: Chuckanut, Padden, Whatcom and Squalicum. Other stream systems within the
UGA were also reviewed.

The project was intended, in pari, to assess current habitat conditions and compars changes based an
original set of 1988 orthophotographic maps from the 1995 assessment, on which the habitat within the
city limiis was delineated. Unfortunately, the earlier maps were lost in city storage. Therefore the scope
of the project expanded 1o include the recraation of the earlier habitat delineation as a substiiute for
COMParison purposes,

information utilized for the 2003 Bellingham Habitat Assessment includes various sources ranging from
city, state and federal documents, species lists and mapped data. Additional information was integrated
from agency personnel and field examination.

Habitat mapping was performed for the study area {Beilingham City Limits and UGA) and included
stream, riparian and upland areas. Lake and marine habitats were reviewed and discussed without
comparative analysis. The habitats were mapped and evaluated using a numbered block system
{Eissinger, 1995). Blocks were assessed for habitat quality and guantity, then compared to determing
changes over tims,

The habitat biocks, once identified, were digitized and habitat codes applied. bach biock was also
described in text. A habitat rating system was then utilized to rank each block according to habitat
attributes and wiidlife occurrence. Scores were lumped to provide a general guality category and color
coded for mapping purposes.

The final siep in evaluation, involved a risk assessment, which screened each habitat block for risk
factors potentially threatening habitat quality and function. The results from the risk assessment are also
color coded and mapped.
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A Hst of prolect glements and products include:

Assessment report

Habitat block delinastion

Habital biock map

Habitat block descriptions

Habitat typing

Habitat type map

Habiiat quality gssessment

Habilat qualily score map

Habitat qualily assessment spresdshest
Habitat loss

Habitat loss map

Habiiat risk assessment

Habitat risk assessment map

Habitat risk assessment spreadshest
Wildiife corridor map

Streams
Stream Water Guality
water quality graphs
water quality maps
Stream Habitat Quality
Stream habitat maps
Stream Fish Habitat and Distribution
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Mapping Methods

The maps for the Bellingham Habitat Assessment were digitized by Jean (lson from 2001 aerial
photographs supplied by the City of Beliingham. In preparation for the digitizing, habital blocks
corresponding o the 1991 Habitat Assessment (LDissinger 19895) were drawn on the new sernals, Also
drawn on the maps were streams, watershed, biock numbers and habitat lost since the 1991 assessment.
Due to the misplacement of the 1891 aerials used in the 1985 assessment, the exact dmensions of the
original blocks are unknown and areas of blocks between the two assessments are different. Since the
city imits of Bellingham have grown since 1981, 87 new biocks were added 1o the 110 blocks from the
1991 assessment for a total of 197 blocks. Once all the blocks were delineated, their habilat types wers
truthed through fisld visits,

Once the blocks had besn drawn on the zerials, they were digitized onto digital asrials using ArcView 3.
Two exiensions were downiocaded from the ArcScripts portion of the ESRI websile (www asricom) 1o help
with this project.

Habitat Digitizer Extension version 3.1 writlen by Ken Buja
Kiools written by Mike Delaune

Using the Mabitat Digitizer nabitai classifications ware divided info the foliowing Categories:

Habitat Type Sub-Type

Marine Esiuary - mudilat (15}
Estuary - open water {14
Estuary - salt marsh (16)
Saltwater - open water (12)
Saltwater Shoreline (13}

Upland Cleared Forest
Fallow Field (9)
Forest Lowland/Temperate Coniferous Forest (24)
Mixed Conifer-Hardwood Forest {28)
Mixed Deciduous Forest (29)
Red Alder Forest (27)
LakefPond (18/20)

Shrub Habitat

Urban/Rural Backyard Habitat {2)
Cemetery (8}
Cultivated Agriculturgl Land (8)
Golf Course (7)
Lawn (2}
Park {developadfiandscaped) (&)
Playfield/School Ground (4)
Urban Open Space/Vacant Lots (2)
Utility Corridor (11)

Once the digitizing commenced, blocks were digitized according to habitat types. Blocks with multipls
habitat types had multiple sub-biocks. Once all the habitat was digitized, sub-blocks were assigned
plock numbers and a otal block outline was created.
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During the field truthing, blocks were scored according to the habitat and risk assessment. These valuses
were entered in Microsofl Excel and saved as a Dbase 4 file. These files were then joined in ArcView to
tha block .dbf file. Alegend paletie was creatad to refiect the rating svstem for the blocks.

{kher shapefiles nesded o produce completed maps wers downloaded from the City of Bellingham
Public Works' ftp websile (www oob orgfoobwen/ow/ENG/CIEN. They incdlude the following: Streams,
Bay-Lake, Wetliands, Citvuga, Street and Zoning. Metadata for the lavers and aerials are as follows {from
the City of Bellingham

Projection: tate Plane, Washingion North
Units: Fast

FIPS Fone: 4601

Diatum: NADZY

Spheroid: (iarke 1866

K-shife 8096801.21820

Y-shift; 0.0

Parameters: None

All other map layers were produced by Jean Olson of Nahkeeta Northwest, They include the Habitat
blocks, corridors, movement, guestions, shoreling habital, lost habitat and water gualily map lavers.

Information Sources

The project was built on a combination of existing habitat information and recently complied data. The
primary source of existing information was the 1895 Bellingham Wildlife and Habitat Assessment, which
contains background information, complete habitat and species lists, descriptions of habitat and species
by watershed and generally by site and block. The 1995 assessment refied upon over 50 area-specific
documents and numerous fish and wildlife expert interviews. As a result, the institutional memory
contained in the 1995 document is the best to date.

Updated information for the 2003 assessment was colieted from several sources including the
Washingion State Department of the Fish and Wiidlife Priority Habitats and Species data {(mapped and
tabular), Washington State Natural Heritage database review, {list other fish scurces from Chyis) and
other sources to be added... ...
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STUDY AREA

Study Area Description

The study aresa includss the City of Ballingham and iis growth boundaries, situated in YWhatcom County at
the northwest corner of Washington Stete. The study area consists of the Gity of Bellingham, current city
limits, the Urban Growth Area (UGA}, and the 5 Year Growth Ares cutside the UGA. The Clty currently
consisis of 18,324 acres including the urban core, adjaceni to Bellingham Bay, immediately surrounded
by a mix of residential, commercial and light indusirial land uses and expansive natural areas. The city's
guter fringe area includes the Urban Growth Area consisting of 8,300 acres and the 5 year Growth Ares,
2,855 acres. This ouler growih area consists of contrasting uses from airport, residential housing and
retail development, to farmiand, rural residential and open forest lands. The total study ares contains over
20 200 acres. Of this {otal arsa about 12,000 acres or 41 percent is build, while the remaining majority of
the area funclions as potential habitat of various guality. The proximity of the city wedged between scenic
marine and mountain enviranments endows Bellingham with sesthetically pleasing and recreationally rich
repuiation. These surrcundings are also ecologically diverse and representative of a biologically rich
temperale zone.

From & wiidiife perspective, Bellingham and its associated area, harbor numerous unique characteristics
when combined create a nexus for biclogical diversity and a richly dynamic landscape. The physical
characteristics include a large marine embayment, major river estuary, four salmon bearing streams
sunning through the city limits, large freshwater lakes, remnants of old growth forest, tens of thousands of
acres of wild and plantation forest extending from the city hmits, a direct land linkage between maring
shoreline and Cascade mountains, n addition to the physical, are the dynamic conditions which create
the habitats and stimulate wildlife movement, including: temperate climate influences, moderate o
abundant rainfall, microclimates, Pacific flyway and other migration routes which include elevation
movements, freshwater-upland migration and saliwater-freshwater interface for anadromous fish...etc

This combination environmental characieristics are found in no other ity if its size within the Salish Sea.
As a result the Gity of Bellingham has an opportunity to embrace its unigueness and champion the
preservation and restoralion of habitats (o maintam and improve the natural heritage and wildlife
community it supports.

inciuding the same uses o the north and & mix of residential, park and rural Torest 1o the east and south,

As of the 2000 census, Bellingham's population is 86,815, Compared o the population of 52 178 in
1980, Bellingham has experienced an increase of 14,638 new persons or 28 percent growth in the past
ten years. Along with the increase in popuiation, was the consiruction of 7,263 added housing units, an
increase of about 33 percent over ten years. The construction of housing unils increased significantly, 82
percent over the previous ten year period 1980-1920. Along with the grow in the human population and
increased number of housing units, is the associated commercial growth and support structure.

Bellingham as a rapidiy growing communily is urbanizing the landscape and converting surrounding
natural areas to built environments. As of 1891, approximately 28% of the city remained as natural area,
With the expansion of the city growth boundaries more natural area is soon to be annexed into the city
and subsequently developed. Today, within the study area about 45% of the habitat is either of good or
excelient quality. This accounts for about 13,000 acres of funclional wiidlife habitat. With added growth at
the same rate as the past ten vears, much of the natural habitat faces inevitable development pressure,
unless building practices change.
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Given the growth within the City of Bsllingham since the 1521 habilat assessment (Eissinger 1995), the
. habiiat loss, fragmentation and degradation has been measurable, iotaling over 1,600 acres inten vaars,
The greatest habitat losses were identified as the following:

Corridors

Fragmentation of largs blocks
Riparian-upland connections
Wetlands

Wateom Creek {dus o bum)

H @ ® @& @

Specific areas of loss are described later in the document.

The city however growing, has mainiained its unique northwaest character, certain natural features and
open space. These natural features provide a variely of habilat cpportunities for wildiife including, the
Bay's inland marine habitat and iis saltwater shoreline, mudflats, sandstone cliffs and small estuariss.
Within the City four major fresh water stream courses fiow to Bellingham Bay, connecting the marine
waters to the headwater forests. The year-round streams are but one benefit of the annual average
precipitation of 34 inches. The large natural lakes which act a reservoirs for two of the four stream
grainage, also harbor wildiife and serve muitiple recreational uses. Qriginating from temperaie foresis
then flowing through agricultural lands and an urbanizing landscape 10 the bay, these streams create
natural riparian corridors, These corridors link their aguatic and riparian habitats with, wetlands, urban
upland forests, fresh water lakes and a patchwork of parks, trails and open spaces. By virtue of their
habiiat value, natural connectivity and available data, the Clty's sfreams received the grealest attention
within the siudy area,

To Hustrate the study area, are the following maps:

. Study Area Map
Bellingham Watershed Map
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Bellingham Habitat Assessment
Study Area
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HABITAT MAPP%?QS AND ASSESSMENT

The Beliingham Habitat Assessment includes two primary divisions of focus, uplands and sireams. The
upiand seclion, as follows, assesses the terresirial areas of the city and associaied habitats.

This section provides a city wide svaluation that is both broad and inclusive, Through the delinegtion of
habitat types, combined with an accounting of habitat area, avallability and connectivity, this section
presents the current conditions of wildlife habitats within each watershed, citywide,

The upland section as follows contains six separaie habitat analysis and assodiated maps;

Habitat typing, delineation, distribution and type per areg within the city
Habitat biock or contiguous habliat area identification and delineation
Habitat qualily assessment and rating per block

Habitat j0s8

Habitat risk assessment and rating per block

Wildlife corridors and habiiat sinks

DU B W

Each of these subseclions provide descriptions, methods and results.

HABITAT BLOCK DELINEATION

Mahitat Blocks: definition & description

As a means o inventory habitat area and value within an urban landscape, a "block” system was applied.
Blocks {blk) are a descriptive unit, representing an area of contiguous open space that contains one or
more habitat types. Each block embodies a delineated area of habitat and associated wildlife
communities. Because habitat value and function is dependant on area {size}, condition and connectivity,
blocks serve as a comparative measure of available open space, conneciivity and habitat diversity within
sach watershed, city wide.

Ths habiiat block system is utllized as the base for the citywide habitat analysis and mapping. Oncs
identified and delineated, the habitat blocks were mapped by numeric identifier and then color coded
according io habitat type, assessment rating, and risk soore. Al of these mapped resulis are llustrated in
ihe corresponding sections of this report.

The arsa of each block and general habitat type is based on aerial phofo interpretation. The 2003
assessment is based on a set of 2001 color aerlal photos (17=400"), plus ong large aggregate aerial. The
asrials utilized were both in printed and electronic format.  Additional habitat information was collected
from the 1995 Bellingham Wildlife and Habitat Assessment, 1990 Bellingham Wetiand Inventory, WDFW
data and field truthing. The previous, 1991 assessment utilized 1988 orthophotographic maps (1"=200"),
1980 city wetland inventory data, 1991 Department of Natural Resources orthophotos and other available
reference information, as well as limitaed fisld truthing.
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Methods

The habitats within the ity were identified and delineated as contiguous units ranging in size and
configuration. Each unit is defined as a Dlock. Blocks are organized by a comresponding identification
numbar. Most blocks within the City limits, were praviously identified and carmed over from the 1881
assessment (Eissinger, 1885}, Areas of habital that have been fragmented, or those blocks that have
bsen bisecled by roads or development since 1881, wers adjusted with an alpha-numeric code o reflect
the current parts of the criginal black, e.g., block 10 would be 10, 10a, 10k, 10c, etc. New blocks have
been assigned new numbers,

Each block was aiso identified by its habitat. Blocks may contain one or more types of habitat, bul sach
biock is recorded by its dominate habitat type. Habitat typing of each block is describad in the next
section of this report: habitat typing.

In addition to biock identification and habital, each block has also been described. The text description of
gach block includes location, habitat features, noted wildlife and any special or unigue aspecis of the
block. The description may aiso contain information about landuse, and habitat function or vaius. The
compiete block descriptions are contained in the Appendix of this document.

The habitat block identification and delineation methods were carriad over from the 18581 sssessment.

Resuylis

The resulis of the habital block delineation are, 187 habitat blocks city-wide were identified and mapped.
Of the 197 iotal blocks, 87 were new blocks, added since 1991, The new blocks and added area,
accounis for an expanded study ares and habitat fragmentation. There were also 23 blocks lost to

. development or not found during this assessment. The blocks now span from the current city fimits {o the
UGA.

The habitat blocks represent nine watersheds including: Chuckanut Creek, Padden Creek, Whatcom
Creek, Squalicum Creek, Silver Creel, Little Sgualicum Creek, Bellingham Bay, Chuckanut Bay and Lake
Whatcom.

A total 17,865 acres weare identified as potential habitat within the study area. These include 8,275 aores
within the city imits, 6,006 acres in the UGA and 2,585 acraes within the 5 year growth srea. This total
habilat area represents 58 percent of the iotal study area. In addition, the large waterbodies also provide
2.800 acres of aqusatic and marine habiiat within the cily, which extends well beyond the city boundaries,
Habitat blocks include terrestrial habitats fresh water sysiems {with the exception of Lake Whatcom} and
small estuaries.

The following pages provide the graphic resulis of the habitat block delineation including:

Habitat Biock Map
Biock Number Index
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Bellingham Habitat Assessment
Block Numbers
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Habitat Block Index by Watershed

178 0.071
178 0.132
180 4,780
Mong 142245
SUVER CREEK {18 Bilocks)
088 0018
DEgA 1820
118 2697
118 7461
121 0.881
122 724792
123 96.941
124 108.828
125 86.782
126 873114
127 456938
148 1234 874
132 13.308
133 1,417
134 70.853
137 198.202
MNone 170.837
SQUALICUNM CREEK (82 Blocks)
3854 1.358
672 2236583
473 189718
374 89 147
475 4D 4583
476 $3.785
G577 5133
478 33.089
480 22.966
081 142 511
081A 13.035
83 4584
384 4876
a8s 7.308
a87 1.840
{088 5.308
488 33887
3804 18.266
590 17240
a8 2.204
487 2034
083 5172
484 56 447
1560 15,268
i1 13.771
1467 1.8260
117 2.574
118 £.814
120 0.088
126 12.284
127 2.369
128 74 4584
128 44 815
130 17.578
121 8.3%1
132 18.121
133 49.502
134 1681.300
135 10.542
138 5.533
137 3.78¢
138 334411
138 38656
140 119.335
141 44 988
142 1874128
143 43.088

145 .158
146 7.028
147 8.853
148 87.523
156 37.755
152 3288
158 533.008
187 71.270
158 £8.764
159 1.860
160 1.144
192 37 6684
183 2.813
194 1.628
198 0.884
Hons 146,028
WHATCOM CREEK {45 Blocks;
011 422234
011A £7 889
0140 5488
Q37 2.813
U37A 1.818
042 30574
G50 £.301
052 1185778
052A 16.321
0583 17740
054 4704
0585 4,200
058 4.48%9
056A 4,914
057 8748
058 1525
060 320435
068 124383
069 41 808
Q70 8524
0714 9.388
147 28412
148 8.300
148 85.733
150 9.021%
151 80.634
1814 7.822
153 2T
1584 7457
156 3188
181 9812
165 0.157
189 4,268
178 4 058
171 23668
172 3.518
182 8.593
183 1828
184 1.074
185 277C
186 2.004
187 0.435
188 2564
189 2.306
180 2.318
MNone 88,955



Bellingham Habitat Assessment 2003
Habitat Biock Iindex by Watershed

BELLINGHAM BAY {40 Blocks) 147 6.182
008 4072 148 58.588
007 20.168 185 92,832
o0g 15,708 168 2608
el 75.7584 167 25283
0324 0808 158 £81.200
0328 1.447 146 B56.118
034 3.118 MNone 187.815
D4z 28.37C LITTLE SQUALICUM CREEK {21 Blocks!
043 5,850 583 1.437
048 48,154 el 4 266
101 5488 e 13281
108 5.198 592 12401
114 0,274 093 28158
{42 18,123 084 24 780
113 36.881 08k B8.287
114 85.848 nee 5.020
115 3108 088 1.722
118 7.288 104 7.453
117 .483 105 8.783
118 2472 106 12.834
119 1.297 107 8.348
126 18,238 108 36.258
121 55.282 1084 1165832
122 328,052 108 9.452
123 1222 118 21,861
125 38.005 144 30401
182 8329 112 5.567
163 §.737 117 0.8%1
164 8.76% 197 8.002
173 4 554 MNone 3.533
174 26.827 PADDEN CREEK {41 Biocks}
175 5,181 002 675.015
176 8.050 C02A 192 040
177 2022 005 0717

. 178 50.244 048 148 971
178 17.828 008 25820
18C 2.858 011 355708
181 9,846 0118 42767
181 4.001 212 12.300
197 4107 013 43,949
None 98.253 014 9.502

CHUCKANUT BAY {2 Blocks) 015 7545
04 1063.838 e 11.848
607 34.734 0164 1157
None 28.154 a18 2.031

CHUCKANUT CREEK {7 Blocks) e 3,550
a2 265688 820 1.706
803 83.518 02z 15700
D04 2005588 024 17.458
{05 2.140 325 1441
08 180.321% 028 1773
o7 42,495 3¢ 12.248
052 1280.542 032 34.351
Mone 1.448 0324 12.500

LAKE WHATCOM (21 Blocks) a3z 9.021
451 48,4239 034 38.392
052 2732.248 38 8.828
056 7.586 038 6.852
058 4,973 037 11.726
960 27.331 037A 4309
064 5581 038 10,333
9585 47 055 03g 10.420
Q88A 12.180 040 69,492
086 54817 0441 34.940
067 22.054 042 153.057
142 1125.669 043 23.238

143 363485 045 5433
. 144 2.780 048 1887
145 4442 052 316.042



HABITAT TYPES: DISTRIBUTION & ABUNDANCE

Description

Habitat characterization 18 a2 method of distinguishing plant communities, landiorms, water bodies and
other natural features that serve a specific function and value for wildlife. Many wildlife species or guilds
associate with distingt areas and features, andfor specific conditions that provide the elements necessary
o support and perpetuate the needs of that particuiar group through a complete ife cycle. Habitat types
are usuglly ulilizad in combination by most species.

Habital typing for the city was completed in a course filter, resulting the identification of general nabital
areas which may contain a variety of specific habitat features andfor micro habitats. The habitat type
map lliusiraies sach habiiat type and s location.

Habitats and their quality provide varying degrees of value for wildlife. Some habitats support higher
diversity, while others may offer conditions for 2 critical life stage for 2 few species, and anather habitat
iack function or value for most specias.

A habitat analysis, in conjunction with the habitat typing, identifies actual habitat area within the city. This
analysis sorts the primary habitats within the city by location and area (in acres). An index of habliatdype
sbundance and availability was developed by measuring the size of like habilats within specific locations,
This alsc serves as an indicator of those habitate most threatened by future growin.

Methods

The habitat characterization and description in this assessment, is based on the Wiidiife Habitat
Classification System (Eissinger 1982) described and applied the 1955 Bslliingham Wiidiife and Habitat
Assessment. The 1892 habitat classiication system was based on a combingtion of several wildlife and
habitat association indexes including Management of Wiidlife and Fish Habitats in forests of Western
Oregon and Washington (E.R. Brown 1985).

The classification system contained 39 habitat codes with 10 qualifier codes. The system was
subsequently modified to mest the reguirements for computer query and analysis. The habitat typse
descriptions and codes ars Hsted in the aftached Habilat Codes sheet and the classification system
{appendix. 100 be added)

Although the habitats are defined in detail within the classification systemn, delineating and matching the
habital 1o previcus mapped irformation was difficuil. The 19895 mapped habitat information was more
detailed, but with the loss of the earlier maps, only gross habitat was delineated and digitized. Certain
habitats, primarily forest types were not well distinguishabie, given resolution and timing of the 2001 aerial
photos. As a result forest types are aiso generalized. A special habitat layer including wetlands, forest
age class, forest type and other unique features needs o be developed and overtayed for greater detail
and accuracy. In addition a complete assessment of marine and shoraline and mapping of habitat is
needed 1o update the condition of the City's waterfront.

In addition to the habitat typing and mapping, 1s the habilat area analysis. The habitat area analysis,
sorted and lumped like habitats and measured total area in acres. This was done for the city as a whole
and then analyzed habitat area within the three jurisdictional boundaries of the city: the City Limits, Five
Year Growth Area and Urban Growth Boundary. The results of the habitat area analysis are represented
on pie charts with the percent of habitat per area reprasented.
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. Results

The habital types citywide are Hliustrated on the Habilat Type Map. As sialed before, these araas
represent macrchabitats or generalized habilat areas. As & rasull specific habited features andior
microhabiiats may be contained within each contigucus block but are not delineatsd. However, the
habltat iype map provides an excellent dlustrative view of gross habitats and their distribution throughout
the city.

The delineated and digitized habitat areas malke up 59% of the total land area within the City of
Ballingham. The iotal habital area within the City Limits is 8,274 acres, in the UGA 8,005 acres, and in
the S year growih area 2,584 acres. The habitat total for the study ares is 17,854 acres.

The resulis of the habitat ares analysis, is representsd on the following pages, with an accounting of
habitat by acre and percent of habitat type within each boundary. Within the study area as a whole the
most abundard habitals are;

1. Mixed Conifer-Hardwood forest 44%
2. Fealiow Fieid 11%
3 Ballwater open waler 7%
4. Lowland temperate forest 8%
5. Backyard habitat 5%
5. Estuary 5%

The five most abundant habitats within the three zones are;

City Limits
1. Mixed Conifer-Hardwood forest 41%
. 2. Saltwater (marine) open water 12%
3. Fallow Field {Cordata) 9%
4. Fresh Water Lake-pond 6%
5 Lowland/Temperate Forest 5%
Five Year Growth Arsa
1. Mixed Conifer-Hardwood forest 35%
2. Failow Field 24%
3 Lowland/Temperate Conifer Forest 22%
4. Golf Course 12%
5. Backyard Habitat 4%
Urban Growth Ares
1. Mixed Conifer-Hardwood forest 55%
2. Fallow Fieid 11%
3. Estuary-Mudfiat 7%
4. Freshwater Lake-Pond 6%
&  Shrub 5%
March 2003 12 Bellingham Hapjtat Assessmeni
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There are clearly dominate habitat areas within the city including mixed and conifer forest, salt and fresh

. water bodies, and fsilow field. These aiso represent large, contiguous blocks of habitat, in some cases
spanning hundreds or thousands of acres in size. in fact, the largest habital blocks within the study area
inciude the major forest blocks in the following watersheds:

1. Chuckanu 004 2,005 ac
2. Chuckanut 52 1,208 ac
3. Whatcom 52 2732 ac
4. Sgushcum 134 1,681 a¢
5. Silver 128 1,234 ac

The following map and pie chart graphically describe the habitat types within the study area and percent
area coverage by each fype and associated acreages.

Habitat Type Map
Habitat Area Analysis
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Bellingham Habitat Assessment
Habitat Types

L3
Habit3 5
[ UnSgssified

[ | Marine | Estuary - mudfiat (15)
Marine | Estuary - open water (14)
Marine | Estuary - salt marsh (16)
Marine | Saltwater - open water (12)
Marine | Saltwater Shoreline (13)

City . and Syr Boundaries

Upland | Fallow Field (9)

Upland | Forest | Lowiand/Temperate Coniferous Forest (2«
Upland | Forest | Mixed Conifer-Hardwood Forest (28)
Upland | Forest | Mixed Deciduous Forest (29)

|| Upland | Forest | Red Alder Forest (27)

|| Upland | Shrub Habitat

Urb/Rur | Lawn (2)

Urb/Rur | Backyard Habitat (2)

Urb/Rur | Cemetery ()

Urb/Rur | Cultivated Ag. Land (8)

|| Urb/Rur | Golf Course (7)

[~ | Urb/Rur | Park (developed/iandscaped) (5)

1:Mhes " Urb/Rur | Urban Open Space/Vacant Lots (2)
_3 - - Urb/Rur | Utility Coidor (11)
Nahkeeta Northwest Wildlife Services City of Bellingham

Map by Jean Olson Public Works Department




Bellingham Habitat Assessment

2003

City Limits, UGA and 5Year
Habitat Area by Habitat Type

44%

Area in Acres

6%

B Backyard Habitat (2)
H Cemetery (6)
|ECleared Forest

Il Cultivated Ag. Land (8)

1
OEstuary - mudflat (15) I
[

B Estuary - open water (14)
|
B Estuary - salt marsh (16) [l
OFallow Field (9)
B Lowland/Temperate Coniferous Forest
(24) '
B Mixed Conifer-Hardwood Forest (28)
B Mixed Deciduous Forest (29)

|
ORed Alder Forest (27)

OGolf Course (7) ‘ [

B Lake/Pond (19/20)
ELawn (2) |
OPark (developed/landscaped) (5) ‘ |
B Playfield/School Ground (4) ii
B Saltwater - open water (12) i [
M Saltwater Shoreline (13)

|0 Shrub Habitat

BUrban Open Space/Vacant Lots (2) ‘



Habitat Type Ares in Acres

Backvard Habitat (2} 797.544
Cemetery (8) 88114
Clegred Forest 244 473
Cultivated Ag. Land (8) 107.348
Estuary - mudfiat (153 520,233
Estuary - open water {14} 52.038
Estuary - sall marsh (16) 41832
Faliow Field (9) 1953236
Lowland/Temperate Coniferous Fores 1044 114
Mixed Conifer-Hardwood Forest (28) 7807 248
dixed Deciducus Forest (28) 5284074
FHed Alder Forest (27} 27 %18
Golf Course {7) 818,925
Lake/Pond (19/20) 514 .81
Lawn (2 28.0686
Park {developedfiandscaped) (5) 148,478
Plavfield/Schoot Ground (4) 145,385
Saltwater - open water {12) 1183.483
Saltwater Shoreline {13} 248.953
Shrub Habitat 827.768
Urban Open Spacelvacant Lots (2) 146,592

Grand Total 171323



HABITAT QUALITY EVALUATION

Description

Each habilat block has been individually assessed, rated using the habitat rating system and described.
Scores of each block were grouped in specific calegorias and mapped using color soding to reflect
rankings.

Methods

HMabiat Quallty Evaluation and Rating System

The habltat assessment rating sysiem is a method of analyzing habitat biocks based on a set of criteria
nertinent i the local conditions and wildlife, The rating system ulilizes a matrix of habitat stiributes, each
associated with g standard score which are then tolaled for an overall score per block. The malrixis
made up of 31 parameters under 10 categories which are:

s Arem
o Bize
e Conneclivity:
o continuity, muitibasin, wildiife movement, # of conneclors, quality of connection

e Sireams:

o association with block, type
» Riparian:

o quality, upland association
s Wetlands: :

o isolated, hydraiogically connected, upland association
s Shoreline;

o quality, upland association
= (uality of Habitat:

¢ ground, shrub, overstory, snags, cliffs/caves, woody debris, ephemeral water
s Plants:

o diversity, native community
= Sensitive Species:

o listed species, species of concernyPHS species
= Species Diversity.

o mammals, birds, amghibians, reptiles, fish

Each parameter is described and scorad from (-5 for 2 maxdmum block score of 155, The iotal for each
block is applied to a ranking of 5 categories reprasenting 5 different colors which are then mapped 1o
iiustrate the score.

Results

Based on the habitat quality evaluation and scoring, there is a significant area within the study area of
good and excellent habitat. The excellent rating applied to 13% or the area or 3,820 acres, the good
habitat represented 31% of the area with 9,295 acres, the fair habitat was 8% of the area with 2,249
acras, poor and impaired habitat made up 8% with a combined area of 1,770 acres. The remaining area
represented water bodies (10%) or urbanized or unsuitable area (32%}).

The results of the habitat quality evaluation are lustrated on the Habitat Quality Map and associated pie
chart which breaks down the percent of area {acras) represenied by each guality score. Supporiing
spreadsheets and habitat quality guidelines (appendix-to be added)
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® Habitat Quality Map
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Percent Habitat Quality of Acreage in Study Area

589.29
[ 2%
2.797.59 ‘ ~ 1180 92
10% | 4%
' 2,249.00
8%

H Impaired
O Poor
OFair
O Good
W Excellent
9,295.75 [ Not Rated
31%
WUnrated Water

9,274.15 |
32%

3,820.74
13%




HABITAT LOSS

Description

Habitat loss is sxpected to occur within the ity and associated urbanizing srea. The rate, fype and area
of ioss is however, an indicalor of change and could assist in documenting declines in diversity and
predicting species extirpstion. The ioss of habiiat in Ballingham is a general measurs and would require

a finer fiter for making definitive conclusions. This habitat loss assessment is based on changes
between 1991 and 2001, a period of ten years.

Mathods
To be addad

Resulls

The results of the habitat loss analysis between 1881 and 2001 toialed 1,620 acres in the study area.
Whithin each watsrshed a iotal acreage was calculated.

Bellingham Bay 32.58 ac
Chuckanut Cresk 48 85 ac
Lake Whatcom 25214 ac
Little Squalicum 35 ac
Padden Creek 212.85 ac
Silver Creek 162.67 ac
Squalicum Creek 430.94 ac
Whatcom Creek 481.40 ac

A more detailed results summary witi be added.

The following map iliustrates the habitat loss throughout the study area between 1891 and 2001

Habitat Loss Map
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Bellingham Habitat Assessment
Habitat Lost Since 1991
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Bellingham Habitat Assessment
Habitat Scores

[] City, UGA and 5yr Bound
Habitat Scores {
I Impaired (0 - 31) o
[ Poor (32 - 62) Newt
| Fair (63 - 93)

| Good (94 - 124)

I Excellent (125 - 155)

1 o 1 Miles

Nahkeeta Northwest Wildlife Services City of Bellingham
Map by Jean Olson Public Works Department




Bellingham Habitat Assessment
Lost Habitat Since 1991

ost Since 1981

Estuary - mudflat {15}

Ma Estuary - open water (14]

Marine’| Estuary - salt marsh (15)

Marine | Saltwater - opan water (12}

Marine | Saltwater Shoreline (13}

Upland | Lake/Pond (19/20}

Upland | Cleared Forest

Upland | Fallow Field {3}

Ugpland | Forest | LowlandiTemperate Coniferous Forest (24)
Upland | Forest | Mixed Conifer-Hardwood Farest (28)
Upland | Farest | Mixed Deciduous Forast (29)
[ ] Upland | Forest | Red Alder Forest (27]

| Upland | Shrub Habitat

Urb/Rur | Lawn (2)

Urbv/Rur | Backyard Habitat (2)

Urb/Rur | Cematary (6}

B Urb/Rur | Cultivated Ag. Land (8)

| UrbfRur | Gelf Course (7)

[ Urb/Rur | Park {developadi/landacaped) (5}
UrbiRur | PlayfieldfSchool Ground (4)
Urb¥Rur | Urban Open SpacefVacant Lots (2)
Urb/Rur | Utillty Carrider {11]

CiyUGASS Year Boundaries

[ Block Outlines

1 Mies
]

Nahkeeta Northwest Wildlife Services City of Bellingham
Map by Jean Olson Public Works Department




HABITAT RISK ANALYSIS

Description

A risk sssessment for sach block was conducted using a nisk matrix devised 1o identify polential
impairment, loss or raduced wildiife use.

Bethods

The risk analysis was requestad specifically 1o serve as & tool for identifying vuinerable habitat and high
priority restoration areas. Risk (o most isrresirial habitat function and valug s a direct result of
fragmentation, isclation, degradation or loss. For stream systems the rigks are more complex given the
dependeance of the flow from head waters, ribuiaries and recharge areas far removed from the main
channet, and water qualily dependant on every point source of inflow. The risk matrix included & broad
spectrum of potential risk factors that could degrade the habitat assodiated with sach block. The risk
factors include 9 categories with values between 0-5 for each for 2 maximum risk of 45 The categories
include:

Size changs

Protection siatus

Corridor loss

Diversityflisclation Potentigl

Habilat Considerations

o Wetlands

Stream/Riparian
Shoreline

O
0
o Terrestrial
. o Headwater/Recharge

The scoring for alf habitat blocks were then divided into 4 ratings.

® B @ ®» @

1. Lowrisk
2. Mediumrisk
3. Highrisk

4. Extrems risk
The complete risk malrix and associated spreadsheets are aftached in the appendix of this report.
Resulls

A result summery will be added.
The risk assessment map illustrates the risk lavel of each hablial block within the study area.

Risk Assessment Map
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Bellingham Habitat Assessment
Risk Scores

[] City, UGA and 5yr Boundarie
Risk Scores

[ ] Minimal Risk (0-9)
B Low Risk (10-19)

[ | Medium Risk (20-29)
B High Risk (30-39

1 Miles
1

Nahkeeta Northwest Wildlife Services City of Bellingham
Map by Jean Qlson Public Works Department




Bellingham Habitat Assessment
Habitat and Risk Scores Combined

A\

1
1

[ City, UGA and 5yr Boun
Habitat and Risk Scores

[ | Minimal Score (0-1) _ + <

B Low Score (2-3) ¢
Medium Score (4-5)

I High Score (6-7)

1 Mies
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|

Map by Jean Olson
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WILDLIFE CORRIDORS

Description-Methods

Wildiife corridors were determined by a genersl evaluation of aerial photo with limited infield evaluation.
Wihidiife corridor identification are based on the life cycle and habitat neads of each taxonomic group, plus
the ocourrence and terrain of the occurrence area. The species specific needs are dascribed inthe 1885
Beilingham Wildlife and Habilal Assessment.

Corridors are vital for species movament across the landscape. This movement is essential for breeding,
seasonal migration, foraging, life stage needs, population recruitment and dispersal. As habitals become
more fragmented, corridors become more important for the safe passage of wildiife across the land and
citvscape. Corridors require adequate cover, scresning, width and acoess. Finally, corridors cannot
function in isolation; they must lead w© and from larger areas of habiist, that provide the essential
slemenis for animal survival.

One fraquently overiooked corridor is that of the aguatic-upland interface. Riparian habitat is essential
for linking the upland terrestrial ares with the aquatic{and marine). This linkage is one of the most
important habitat connactions on the landscape and one that has been overlocked by placing too much
value on riparian habital alone, Although we know most fish don't walk; frogs, oads, salamanders and
sem aguatic mammais require movement between the freshwater (and in some cases maring saltwater)
to upland environs. These linkages are, in many cases, norHlingar. Not only does wildiife move between
terrestrial and aguatic systems, most amphibian populations, for example, depend on aquatic-upland
corridors for reproduction and survival. Other impoertant corridor features include linear corridors such as
streams, ditches, riparian stringers, frails/greenways, shorelines and street trees. Natural landscape
corridor features also include forest or open space connectors, wetland complexes and topographic
features including ridgelines and drainages.

i addition to corridors, there are negative habitats, such as major roadways, severed linkages, barriers
and habitat sinks. These areas may bisect or terminate an existing or historical corridor and trap wildlife
and/or resuit in death. -5 is by far the greatest barrier and hazard to wildlife movement in the City of
Bellingham. Only one wildlife underpass {passageway) existing within the city. Major habitats that have
hecome isclated, or islands of habital, are known as sinks and frap animals or result in inhibited faunal
fiow which reduces and eliminate species sver ims.

The corridor mapping was completed through a process of evaluating the available habitat information,
build and landscape features, potential species ococurrence and species requirements. This is the first
corridor mapping within the City and provides a conceptual view of wildiife movement. Important festures
include the identification of sinks, road crossings, particularly along 1-5, and narrowing linkages between
major habitat reserves and the bisection of habitat blocks by new roadways.

Resulis

Wildlife corridors within the City of Bellingham are little known and poorly recognized as important wildlife
features. The wildiife corridor mapping process revealed a corridor system within the city and certain
areas of concam. As mentioned before, this is the first attempt to identify cormridors in the city and was
compieted at a marco scale. These results should be used as the bases of further, more detaited work,
particularly by watershed. Basically without the implementation of a wildlife/habitat network as defined in
the 1895 assassment, Bellingham will witness the loss of native wildiife diversity.

Corridors are connections to and from large habitat areas or nodes. I a safe passags is not available in
association with a node, species are extirpated, diversity decilines, and only urban tolerant species
remain, including non-native species. Thess areas are describad as habitat sinks. A typical scenario is
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the development of a natural area into a housing development. The development is reguired {c leave a
. welland area and buffer. This area is [eft intact while the remaining habitat is removed and built, The
regsull is g sink,

Exampies of areas in Bellingham that were identified as sinks are Sehome Hill) Lincoin Creslc .
Potential sinks are Whalcom Falls Park, Cornwsll Park, Clark’s Point, ..

The examination of corridor connections within the city ilustrated the joss of habitat connectivily cilywide,
particularly north and south across the developed urban area. Unfortunately, the lack of north-south
sonnectors is exacerbated by Lake Whatcom, which is not only & natural barrier for terrestrial spacies, but
with the high development around the lake, wildiife is further imited.

in addition 1o dense development, the single greatest obstruction io east-west wildlife movement in the
city is i-5. &5 has become a death trap for wildiife in the past ten vears, due o the increased traffic 24
hours a day, 7 days perweek, Wildiife, small and large, including some birds and entire mammalian
family units are hit and run over on the fresway. There is a serious need, both from & human safety ang
wildglife protection perspective to provide safe passages for witdlife underfover I-5. Only one seminatural
passage currently exisis, just north of Squalicum Creek, which is an abandoned railway underpass.
Wildlife utilizes this passage daily and with soms erthancement to connect with Squalicum Creslk, could
serve the creek’s wildlife community. Recently, however clearing around the underpass has discouraged
cerigin species, such as beaver, who have attempted to cross the freeway from Bug Lake to Sunset
Pond.

Shoreline development throughout the city has limited wiidlife use and degraded habitat citywide. The
naturat flow of wildlife within the Salish Sea, was of unobsiructed movement to and from shoreline areas,
along streams and lakes. This movement has heen bisected by I-5, cbstructed by shorefine development
{inciuding the railroad) and limited by urban growth. The only natural marine shoreline available for

. wildiife to access is Clark’'s Point and Chuckanut Bay,

Although the Greenways program has created a pedestrian trall network throughout the city, many of the
irails have limited value for wildlife. In fact, the consistent creation of trails along waterbodies, shorelines
and streams, directly obstructs wildiife access o fresh and sali water. These shoreline and stream-side
trailts aiso bisect important aquatic upland connections. Wider stream and wetland riparian buffers with
upland connection are essential in addition, fully functional natural corridors are needed o connect
habitat areas.

The planning process nesds io incorporate wildiife movement and the retention of functional corridors as
a fundamental part of development. 1t is also recommendsed that 2 more detailed analvsis of corridors be
conducted with the goal of oreating a citywide habital network

The results of the corridor mapping in this assessment is an lilustrated aerial photo depicting conceptual
corridors, habiiat sinks and important road crossings. Each corridor is rated as good, marginal and
dangerous.

Wildlife Corridor Map
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Bellingham Habitat Assessment
Wildlife Corridors
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STREAM ASSESSMENT (to be complsted)

Description

The major sireams and tributaries throughout the study area were mapped for habitat quality, fish
utilization and water quality. Streams are g focal point of protection and restoration throughout the Pacific
Northwest due to the recent listing of certain salmonid species under the Federal Endangersd Speciss
Act. Siream habitat is multifaceled and requires assessment of several parameters. These parameters
have been published along with acceptable guidelines for fish.

The maior stream coursss within Bellingham have been studied at varving degrees of detall, however the
minor streams, streams in the UGA and tributaries have not been received the same examination. One
of the important findings of this assessment was the linear area of the stream ribularies as comparad o

themsinstem .. ...

Total
streams in Tributary Mainstem
Main Stem watershed % of % of
{F1} () ributary () Watershed Watershed
Squalicum £7360.68284 2410860127 183716.3488 7620 23796348
Siver 3B063. 83588 2271654557 18910168293 #3.24 16755098
Padden 31286.42205 94065.34382 82778.92177 8874 33260307
Little Squalicum 3409.02221 14778.00183 1136997862 76.93 23.0655861
Chuckanut 36955 52172 8857594554 49820.424202 57.31 42.685869
Whaicom 2967678653 161779.4566 132102.6701 8166 18343977

The city stream data was made available

Further assistance was provided by Bellingham Environmental Specialist, Renee LaCroix. The data
sources included. ... Water guality and in-stream habitat quality data were divided into three categories,
good, fair and poor. These three categories were then mapped in color codes to depict general quality
within specific reaches. In addition barriers to fish passage were ideniified and described. Riparian
habitat features are available for only portions of the city and were toc inconsistent (o evaluate or map.

Figh distribution and habitat utilization datas was reviewed and mapped. Chris Behee, IS Specialist for
the City of Bellingham, combined ihe available data sources 1o create a composite map which served as
a baseline. The data sources included (i be added). The fish map includes anadromous and resident
figh, and ceriain shoreline spawning species, Habitat utilization included rearing, spawning, unspecified
occurrence and limits of ocourrence. Six types of barriers to fish were also identified and mapped In
locations of ocourrence,
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Stream Fish Habitat (io be completed)
Description

Methods-Results

Barriers, Spawning and Rearing

The maps showing barrers to anadromous fish movement and anadromous soawning and rearing habitat
wars compiled from information supplied by the City of Bellingham

Fish Habitat and Barrier Wap
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Bellingham Habitat Assessment
Anadromous Fish

Barriers, Spawning and Rearing Habitat
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Stream Water Quality
Description

Stream water quaiity is the most important paramster in assessing fish habitet and oversli stream hesith,
There is litle debate thal fish and other aquatic ife can only be sustained overtime with good water
gualily. The water gualily for the 5 major sireams in the city and UGA has been monifored by Belingham
Public Works Depariment and this accumulated data was used for the assessment. As previously
mantioned, the siream assessment is focused on fish, anadromous fish, The parameiers used i
meagsure water quality wers based on fish {primarily anadromous fish) guidelines reviewed from several
sources. Listthose sources.. . ... ...

The water qualily background {io be compieted)

Methods

Water quality deta from the City was acquired and examinad. The ity data included 8 parameters
spanning over 107 years. Following the review of ssveral literature sgurces and guidelines for interpreting
water guality data for salmonids, an application and interprelive method was determined. The paramstars
important o fish health wers identified. Specific vailues were then appilied, per parameter, as ranges for
fish survival. Thase ranges include the following:

Dissolved oxygen: Juv/Aduit: >5 = functional; 4 or less is lethal
Egg: »8 = functional; 7 or less is lethal
pH: 8.00=functional low; 9.00=functional high
Temperature; JuviAdult: functional = 10 to 15.8 degrees Celsius

impaired = > 15.6 degrees Celsius
Lethal = » 22 8 degrees Celsius

Ega functional = 5 to 15 degrees Celsius
Conductivty: functional = 30 to 1500 umhos
Turbidity: functional = <10 NTU's
Fecal coliform: Ciass A Stream = >14 colomies per 100 mbL

Class AA Siream = >50 colonies per 100 mi
Class B Sirsam = =100 colonies per 100 mL

{References for determining parameter levels include: ...

The water quality data per stream reach (sampling staticn) were then applied o sach parameter then
graphed and mapped. Each watershed is represenied separately.

The line graphs are color coded with all streams depicted by color and sach vear by symbol. The graph
represents & one vear {12 month) pericd to display an annuat cycle of change (x-axis).

The units of measure on the y-axis provide ranges for functional {green), stressed {yeilow) and iethal
{red) level lines. These ranges may vary by life stage, so a color coded line denotes life stage limits.

The maps iliustrate each parameter by stream and reach. The data applied to the maps was ireated
differently than the graphed data, in order to show multiple years with one value. The maps reflect the
percentage of samples that fall outside functional parameters for fish. The degree of impairment is
divided into three categories: low = 0-10, moderate = 11-49, high = 50-100.
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The map is meant 1o serve as a useful ool to identify and isolale areas of water quality impairment per
straam,

Results

The result of the waler gusiity assessment is very inferesting. A total of # graphs and # maps were
prepared, Each graphically represents the data with respect {o fish function. Of the six water guality
parameters, pH and conduciivity were maintained within a functional range throughout the city, vear
round. The other parameters fluctuated per stream andf/or season. Fecal coliform excesded acceplabls
ranges most frequently of all the parameters and usually corresponded with high twrbidity. Temperaiure
was the one paramester which consistently siressed all stream systems in between June and August. The
maost steble stream system, based on the watsr quality parameters, was Chuckanut Creel, The least
stable is Siver Creek, which seems odd, given it's forested headwalers, and relatively natural selling.
Fish survival in Silver Cresk is likely depressed.

Specific problem areas identified for fish are;

Due to the City's dala sampling area and design, the available data focuses on the stream main stems
and some secondary sireams. This is likely due to flow limitations in smaller iributaries.

Mot all streams are equally sampled .. number of siles vary by stream.,
list #sites per stream ist
The frequency of sampling is monthly and consistent, yet leaves much i¢ the imagination when abnormal

spikes are encountered

Stream Water Quality Graphs
Stream Water Quality Maps
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Bellingham Habitat Assessment
Dissolved Oxygen and Temperature
Percent Samples Outside Functional Parameters
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Bellingham Habitat Assessment
pH and Conductivity

Percent Samples Outside Functional Parameters
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Bellingham Habitat Assessment
Fecal coliform and Turbidity
Percent Samples Outside Functional Parameters
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Temperature for Chuckanut Creek Watershed

25 -
} ]
i i
¥k 3 - £ 3 3 3 3 - 3 : 3 XK
20 e e e e
—6— Chuckanut Cr (Mouth) 2002 |
Xx e - H ¥ ﬁ*- =, 3 W e .3 —f— Chuckanut Cr (Mouth) 2001 |
~ 15 |—&- * + * @ 2 ¢ ¢ @ ® ®
(& ] / \ —#r— Chuckanut Cr (Mouth) 2000
g \\3§ —&— Functional Egg Temp Low
Q —4— Functional Egg Temp High
=3 —t— Functional Juv/Adult Low
g —3%— Functional Juv/Adult High
! 10 % M- N N N ¥ - 46 e . e Stressed Juv/Adult High
/// 5 E —3#— Lethal Juv/Adult High
e /':\\/ e
5 z - 4 4 G —P @ . 4 ! : 4
0 |

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Graph by Nahkeeta Northwest City of Bellingham Stream Data



Bellingham Habitat Assessment - 2003 Stream Water Quality

]
Turbidity by Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

pH for Chuckanut Creek Watershed
85
9 & & L L 2 8- Eig @ -& 2 & . 2
851 h " o
¢ //, A"\., 75-—:‘“‘-—‘_ __..-——4\
N P 7 TN |
L s = \/ ,/A i Cruickanut Cr (Mouth) 2002
g e . i
o | o
3 I | > k.
B85 - I
6 ¥ ¥ * H - — 1 £3 H i — X
i .
5.5 | -
Jan Feb Mar May Jun Jul Aug Sep Oct Nov Dec
Month

Graph by Nahkeeta Northwest

City of Bellingham Stream Data



Bellingham Habitat Assessment - 2003 Stream Water Quality

Fecal coliform for Chuckanut Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality
Conductivity for Chuckanut Creek Watershed
1500 = 7 = = % = & E 0 8 3 B
1250 - —_— | B I
1000
—o— Chuckanut Cr (Mouth) 2002 |
2 —8— Chuckanut Cr (Mouth) 2001
= H
£ 750 . | —ﬁ—Chuci.(anui Cr (Mouth) 2000
= —@&— Functional Low
—i— Functional High
200 {1
i
! ,I
| s N
250 W N = R
5 g
o—r—8— , E' 8
B = & & & @ i & —8 *———6 & @
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Graph by Nahkeeta Northwest

City of Bellingham Stream Data



Bellingham Habitat Assessment - 2003 Stream Water Quality

Dissolved Oxygen for Chuckanut Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Temperature for Padden Creek Watershed
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Stream Water Quality
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Bellingham Habitat Assessment - 2003 Stream Water Quality

pH for Padden Creek Watershed

9.5

BS

e ™
8 Z y/ . A\ [==@=—Cannaty Cr (Donovan) 2000

e Csnaly Cr (Canovan) 2001
i Connaly Cr (Donevan) 2002
——g——Padden Cr (30t} 2000
=t Pudden Cr (30(n) 2001
——dr— Padden Cr (30th) 2002
——&—— Padden Cr (38 th) 2000

| ===l Padden Cr (38 1h) 2001

| =t Paddan Cr (34 th) 2002
- Pyackden Cr (Mouth) 2000
il Padden Cr (Mouth) 2001
e Padden Cr (Mouth) 2002
—8— Funcliane! Hgh
i Funclional Low

65

66

Jan Fet Mar Apt May Jun Jul Aug Sep Oct Nov Dec

Graph by Nahkeeta Northwest City of Bellingham Stream Data



Bellingham Habitat Assessment - 2003 Stream Water Quality

Fecal Coliform for Padden Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

Conductivity for Padden Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

Dissolved Oxygen for Padden Creek Watershed
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Temperature for Whatcom Creek Watershed

20

18

Temp (Deg C)

Jan Feb

Graph by Nahkeeta Northwest

May Jun Jul Aug Sep Oct
Month

—o— Cemetery Cr (Haskell) 2000
—8— Cemetery Cr (Haskell) 2001
—&A— Cemetery Cr (Haskell) 2002
—o&— Fever Cr (Valencia) 2000
—8— Fever Cr (Valencia) 2001
—A— Fever Cr (Valencia) 2002

~“~ Hanna Cr (below WTP) 2002
—o&— Lincoln Cr (Haskell) 2000
—— Lincoln Cr (Haskell) 2001
—— Lincoln Cr (Haskell) 2002

~&—Whatcom Cr (C. Dam) 2000

| |- Whatcom Cr (C. Dam) 2001

~+—Whatcom Cr (C. Dam) 2002
| —&—Whatcom Cr (Dupont) 2000
i—-B—Mmtcom Cr (Dupont) 2001

| —A—Whatcom Cr (Dupont) 2002 |

| —&— Whatcom Cr (I-5) 2000

| —E—Whatcom Cr (I-5) 2001

| —&— Whatcom Cr (I-5) 2002

| —@— Functional Egg Temp Low

—&— Functional Egg Temp High

—3#— Functional Juv/Aduit Low

—#— Functional Juv/Aduit High
Stressed Juv/Adult High

—H— Lethal Juv/Adult High

|
|
|

City of Bellingham Stream Data




Bellingham Habitat Assessment - 2003 Stream Water Quality
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Fecal coliform for Whatcom Creek Watershed
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Conductivity for Whatcom Creek Watershed
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Temperature for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Turbidity for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

pH for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

Fecal coliform for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

Conductivity for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

20

Dissolved Oxygen for Squalicum Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Temperature for Silver Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Turbidity for Silver Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

pH for Silver Creek Watershed |
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Bellingham Habitat Assessment - 2003

Stream Water Quality

Fecal coliform for Silver Creek Watershed
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Bellingham Habitat Assessment - 2003 Stream Water Quality

Conductivity for Silver Creek Watershed
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Bellingham Habitat Assessment - 2003

Stream Water Quality

20

Dissolved Oxygen for Silver Creek Watershed
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Stream Habitat Quality
Description-Methods-Resulis [io be added)

Riparian Qualities

The riparan ereas were assessed using »> parameters which were avaiiable. The City of Bellingham
parformed an asssssment within a 200 foot corridor on sither side of the siream for vegetation and
imporvious surfacs ares for reachss defined by the cily. Percent forest canopy and percerd non-forest
vagetation were caiculated by the City. Impervious surface areas were calculaied using el structures and
roads within the corridor.

Road density is measured in miles of road per square mile of watershed guality was determined after
reviewing stream moniloring protocol documents (Hiltman 2002 and MacDonald 1581}, Because these
documents deall strictly with non-urban foresied habitat, it was decided that the road limitations werse {00
strict for an already developed urban environment {Hiliman 2002: Functional: <2 mifmi®; At Risk: 2-3

mifmi; Not Functioning: »3 m%imiz}. The new parameters are: Functional < 5 mifmi%; At Risk: »5 mi/mi%
ot Functioning: >10 mifmic.

Percentages and road density were mapped using the values listed in the 1able below,

% Total Road mi/fsq.
Stream Reach %g j;};py V{:f Sttgﬁeg n Impervious mi. of ?
g Surface Area watershed.
Chuckanut 70.40 0.00 0.00 388
Litle Squalicum 0.00 0.00 0.00 11.82
Padden Creek Connelly A 9.70 7420 15,80 14.12
Padden Craeek Connelly B 5830 36.50 11.50 1442
Padden Cresk Connelly Knox 28.80 11.60 1830 14.42
Padden Creek Fairhaven Culver 0.00 0.00 .00 14.12
Fadden Creak Padden Main A 2580 4260 21.80 14,12
Padden Crask Padden Main 8 17.80 £5.10 28.20 14.12
Padden Creek Padden Main C 42.40 2500 18.70 1412
FPadden Creek Padden Main D 88,10 £.90 1.80 1412
Padden Cresk Lake Padden 800 0.00 0.00 1412
Padden Creek 100 Acre Trib 000 0.00 0.G0 1412
Sitver Creek .00 0.00 0.00 3.65
Squaticum Creek Baker Creek N 27.00 56.10 16.60 8.11
Squalicum Creek Baker Creek S 32.30 42.50 25.20 6.11
Squalicum Cresk Spring Creek 32.40 38.40 11.20 611
Squalicum Creek Squal. Main A 44 80 34.80 20.40 811
Squalicum Creek Squal. Main B 47,70 41.60 10.70 6.11
Squalicum Creek Squal Main C 12.00 77.20 10.83 511
Squaiicum Cresk Toad Creek 45 40 40.30 14.40 511
Squalicum Creek Squal. Main D 0.00 0.00 0.00 811
Squalicum Creek Squal. N Trip 4.00 0.00 0.00 811
Whatcom Creek 0.06 {$.00 .00 16.52
Stream Habitat Quality Maps
March 2003 24 Bellingham Habitat Assessment
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Bellingham Habitat Assessment
Percent Non-Forest Vegetation
within 200 Feet of Stream

Silver Creek

i
ualicum Creek

Whatcom Creek

Bellingham Bay

Chuckanut Creek

Non-Forest Vegetation Q
I More than 2/3 vegetated
[ 11310 2/3 vegetated

[ Less than 1/3 vegetated
[ Unknown

1 0 1 2 Miles

i ; i |

Nahkeeta Northwest Wildlife Services City of Bellingham
Map by Jean Olson Public Works Department




Bellingham Habitat Assessment
Percent Impervious Surface Area
within 200 Feet of Stream

Silver Creek

Squalicum Creek

Whatcom Creek g 4

Bellingham Bay

Chuckanut Creek

Impervious Surface Area -

Less than 1/3 impervious surface
] 1/3 to 2/3 impervious surface
I More than 2/3 impervious surface

] Unknown
1 0 1 2 Miles

—] —_— J

Nahkeeta Northwest Wildlife Services City of Bellingham
Map by Jean Olson Public Works Department




Bellingham Habitat Assessment
Percent Forest Cover within 200 Feet of Stream

Silver Creek

Squalicum Cree

Bellingham Bay
Whatcom Creek
\
é'-
\ Chuckanut Creek
9
‘I
// Streams 5
Forest Cover XJ
I More than 2/3 forested
|| 1/3to 2/3 forested
I Less than 1/3 forested
[ Unknown
1 0 1 2 Miles
Nahkeeta Northwest Wildlife Services City of Bellingham

Map by Jean Olson Public Works Department
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Bellingham Habitat Assessment
Road Miles per Square Mile of Watershed

Silver Creek

Whatcom Creek

Padden Creek

anut Creek

Road miles per Watershed square mile
[ > 10 road mifwatershed sq. mi.

> 5 road mifwatershed sq. mi.
[ < 5 road mifwatershed sq. mi.

0 1 2 Miles
. == I ]
Nahkeeta Northwest Wildlife Services

City of Bellingham
Map by Jean Olson Public Works Department




Information Gaps
. Recommendations
Reforences

{to be added)

March 2003 25 Bellingham Habitat Assessment
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Bellingham Habitat Assessment

Rating System for Habitat Quality Assessment

Simple Rating Factors: All aress of consideration are valued between Dand 5.

Overall Habitat Rankings

Class Total Score
Excellent Quality: 125155
Giood Quality: G4-124
Fair Quality, 5383
Poor Guality: 3282
impaired; 0-31

Size Rating

LN TN S R

gmail or fragmented < 5 acres
smalt good guslity < 10 acres
medium 10-20 acres
medium-large 20-50 acres
iarge 50 - 100 acres

large high quality > 100 acres

Block Intaciness and Connecledness

Continuity

®
W Wb W R

5

Muiti-

Wildiife

- B R N e O

O e 2 N

# of Connaciors

[ I N P o R

block isclated and fragmented habitat > 80%
fragmented habitai, riot isolated > 80%
habitat partly fragmenied > 50%

habitat fragmented < 50%

contiguous habital with major disturbances
contiguous habital with minor disturbances

block does not connect watershed basing

biock connects 2 watershed basins with disturbed, narrow habilat

biock connecis 2 walershed basins with low 1o moderate gualily habial

biock connecis 2 watershed basins with moderats 1o high qualily habitat
biock connecis multiple watershed basing with moderate quslity habitat

block connecls multiple watershed basins with high guality habitat

ovemsnt

1o animal movemant possible wio high risk
only avianfiish movement sasy

large and medium animal movemant possible

large and medium animal movement easy

all sizes of animal including amphiblans movement possibie
all anima! movement easy

isolated

1 low guality connedtor

1 to 2 low to moderate quality cornaciors

1 to 3 moderate qualily connedstors

moderate guality connector{s) and 1 high guality connecior
at least 2 high quality connectors



Quality of Connection

NG connecions

connector{s) with freeway crossing(s)

thin to medium connector{s) with major road crossing(s) or devetopment
thin to madium connector{s} with minor road crossing(s)

meadium o wide connector!s) with minor road orossing or thin with no rosd
Crossings

wide high quality conneclors with no road crossings

oG BN een D

o

Siream
Associa

fan

et

no sireams associated with block

siream cornected to block by narrow, long corridor
siream connectad 1o block by wide, short corridor
stream adjacent to block

minor stream running through block of minor headwater
major stream running through block or major headwatsr

L6:1 T NS B L T A e

Type

ng sireams present

channel < 2 feel wide, seagsonal or ephemeral no fish presence possibie
channel < 5 feet wide, seasonal, fish presence possible

channel < 5 fest wide, permanent flow, fish presence possible, moderate human,
wildlife use

channel > 5 feet wide, permanent flow. fish presence confirmed, high wildlife,
fuman use

5 channel » 10 feel wide and/or shoreline outflow

LV N R

g

Riparian

Guality

. riparian area non-existent (stream routed under ground or ditched

riparian area very narrow and/or bisected by road

riparian area fragmented dominated by shrubs and/or disturbed areas
riparian area is regenerating mix of shrubs and trees

riparian area natural, free dominated with shrubs, some woody material
completely natural, contiguous, mature multi-layered riparian ares with large
wobdy material

R B G B e O

Riparian/Upland Association

no natural upland association

contiguous 1o developed uptand with resiricted area or limited habitat vaius
contiguous 1o developed upland with natura) habitat comridors

contiguous o upland with natural habitat and wide cormidors 1o upland forest
cortiguous with upland forest block

configuous with large uninterrupted upland mature forest

(G I VR I AN S

Watlands

isolated
1o isolated wetlands
single isolated wetland with low quality habitat
smal! isolated wetlands with moderate quality habitat
medium isolated wetlands with moderate quality habitat
targe isclated wetlands with modsrate gquality habitat
muitiple wetlands with associated high quality habitats

L& R S O Lo



Hydroio

%]

EAEIN N 03 B o £y

ically connected with stream

no hydrologically connected wetlands

small hvdrologically connected wetlands with iow quality habitat

small o medium hydrolegically connected wetlands with low 1o moderate guality
habitat

small and medium hydrologically connecied watlands with moderate 10 high
gquality habitat

largs hydrologically connected welland(s) with moderate 1o high quality habitat
hydrologically connacied wetland(s) with direct stream/shorsline association and
potential rearing habitat for fish

Wetland/Upland Associgtion

Shoreling
Ciumlity

L I LN S 3 o B A )

B Gy B3 -r L3

5

no natural upland association

contiguous {0 developed upland with resfricted ares or limited habitat valus
contiguous 1o daveloped upland with natursl habilat comdors

contiguous to upiand with natural hebital and wide comidors o upiand forest
contiguous with upland Torast block

contiguous with farge uninterrupted upland mature forest

1o shorgline

heavily developed shoreline (indusiry, wrban, maring)
muoderaiely developed shorsling (habitat limited, residential)
lightly developed shoreline {residential w/ corridors)
shoreline associaled with open space of parks

fotally natural shoreline contiguous with natural upland

Shoreline/Upland Association

[

LSRN VIS (N RS

Quality of Habitat

Ground

Shrub

A s G N e D

1 e GO By -

no upkand or riparian association

contiguous io upland with open spacs

sontiguous with forest block

contiguous with stream outfiow or inflow

contigucus with forast and stream cutflow or inflow

contiguous with forest, stream outfiow o inflow and high guality wetland

bare earth-disturbed-wesds

human controlied monocutiure/non-native yards

first stage fallow fisld/pasture or predominantly non-native - low gualily
faliow field or regenerating natives with non-natives

medium quality mbed native and non-natives

high guality diverse native specias including some shrub or understory layers

no shrubs

small nonnative shrubs

predominantly non-natives with some native shrubs

regenerating native and nonnative shrub habitat

diverse native shrub habitat no overstory or fragmented overstory
diverse native shrub habitat with esmergent overstory



Oversiory

] no oversiory
4 sparse overstory
2 ragenerating thickst or maturs paich < 10 acres
3 young forest with shrub and ground cover or mature paich < 20 acres
4 forest with mature component and emerging young trees
S mature native forest with emergent trees
Snags
G nc 3Nags present
1 a few small snags
2 pradominantly smail snags, cocasional medium snag
3 predominantly medium snags
4 predominantly medium gnags, cocasional largs snag
5 many large snags

Cliffs or caves

o clifs or caves

ciiffs < 140 fest without cavities or fissures
cliffs < 10 fast with cavities or fissures

cliffs 10 to 25 feet without cavities or fissures
oliffs 10 to 25 fest with cavities or fissures
cliffs » 25 feel with cavities or fissuras

I G0 N - (D

Large down woody debris (logs/stumps)
G no down wood or stumps
woody debris limited to branches
branches and stumps on ground
small down frees and few stumps
medium sized down trees and some stumps
large woody debris with large rotting stumps

LE R U E% I L

Ephemeral water

0 no ephameral streams or pools
1 isolated ephemeral stream andfor pools with iow guality habitat
2 muliiple ephemeral sfreams and/or pools with low quality habitat
3 aphemeral sireams and/or poois associated with medium quality habiiat
4 multinle andfor connecled ephemeral streams andior poois associated with
medium qualily habitat
5 rultiple and/or connected ephemeral streams andior pools associated with high
cusity habiiat
Flanis
Diversity
8] no habitat
1 habiiat is man-controlled monoculiure
2 predominantly non-natives with natives mixed in
3 equal mix of native and naturalized non-native plants
4 predominantly native
& diverse multl-structured native habitat

Community

0 no native plant communities

1 iow guality native plant community

2 medium guality native plant community

3 high guality native plant community

4 high quality native plant community with unusual plants present
5 diverse native plant community with rare planis present



Listed species present

ne listed species presant

listed species present sporadically

listed species prasent for foraging or other non-breeding activily semiyegularly
listed species uses habliat reguiarly Tor foraging or other non-breeding activity
listed species uses habitat for reading and/ or rearing

multiple listed species use habitat for bresdingfrearing/ wintering

LI s L3 B e D

PHS species or species of concem (8C) present

12 PHES species or SC present

PHS or 50 species present sporadicatly

PHE or 8C present for foraging or other non-breeding activity semi-regularly
PHE or 8C uses habitat regularly Tor foreging or other non-breeding activity
PHS or BC uses habitat for breeding and/ or rearing

muitiple PHES or 5C use hablial for breeding/rearingfwintaring

L e G 3 b D

Spacies Diversily

Mammais

8] no mammais presant/unknown

1 only urban associated mammals present

2 urban and some non-urban species present

3 large and meadium non-urban species present

4 z variety of non-urban mammals present, no habitat specific species prasent

5 a varisly of non-urban mammals present, inciuding habilat specific species
Birds

NG birds present/unknown

only urban associated pirds present

predominantly urban birds with a few non-urban birds present

equal numbers of urban and non-urban birds present

a variety of predominantly non-urban birds

& variety of non-urban birds dominate, including habital specific species

Ut I L0 B e (D

Amphibians

no amphiblans present/unknown

nonnative frogs present

native frogs or salamanders

salamanders or newis and frogs

a varisty of native only amphibians present

g variety of amphibians present, including western toad

I W T SR I

Heptiles

ro repliles present/unknown

only garter snakes

garter snekes and lizards

garter snakes and lizards with denning habiiat

an abundance garter snakes and lizards present with denning habitat

an abundance of repliles presaent with denning habitat, including rubber boa

(S - ORI SV IR i ]

no fish present/barriers exist/unknown

introduced non-native fish

rative resident fish only

native anadromous and resident fish

listed species or species of concern presery
multiple listed species or species of concem present

OB GO N et O



Bellingham Habitat Assessment
Rating System for Habitat Risk Assessment

Risks are activities that endanger currant habilat function and value, andior
Potentially displace dependent species

Simple Rating Factors: All areas of congideration are valued between Jand 5.

Overall Risk Rankings

Class Total Scors
Mirdimal Rislk -9
Low Risk: 10-96
Modersie Risk 20-29
High Risl 30-39

Habitat Score

impaired habitat {3-31;
Foor habitat {32-82)

Fair habitat (63-93)

Good habitat {34-124)
Excellent hasitat (125-155)

FEE o LN

Protection Status

Block fully protected

Biock more than 2/3 protected

Block less than 273 protected

Block less than 1/3 protected

Block not protected, development status unknown or for sale
Block not protected and at immediate rsk from development

L B L N e D

Corridor Loss

corridor{s) not &t risk, protected or already isclated
corridar{s) nas potential risk

corridor{s) at risk for temporary narrowing o infringement
corridor(s) at risk for permanant narrowing or infringament
corridor{s) at risk for bisection

corridor{s) at risk for complete Joss

G B a3 P e (D

Diversityfisolaiion Polential

0 no isoiation potential, conneciors protecied, diversity profeciad

1 iow potentiat for isclation, diversity siable

2 biock isolated, diversity threatened (Sink)

2 iock mostly isolated, connectors can't be repaired, diversily is permanently threatened
{Sink)
biock parijally isolated, conneciors could be repaired, diversity threatened, bui could be
maintained
& block not iscialed, connectors and diversity at risk

k=N



Habilat Considerations
Wetland
o
1

Z

{verall conditions will not change o habitat not present

Low - minimal displacement of spadcies andior impairment of habltat valus or
function, habitat fully or partally protecisd

Low - minimal displacement of species andfor impairment of habitat value or
function

Medium - may displace speciss andior negatively affect nabital funchion and
valus

High - will displace species and/or seversly affect habital funclion and valus
Extremne - species will be extirpated andfor habital functon and value will be
permanently lost

Stream/Riparian/Shorgline

th Overall conditions will not change or habitat not present

1 Low - minimal displacement of species andfor impairmant of habiat value or
function, habitat fully protected or partially protected

2 Low - minimal displacement of species and/or impairment of habitet value or
function

3 Medinm - may displace species andior nagatively affact habitat funclion and
vaiue

4 High - will displace species andior severely affect habitat funclion and valus

& Extrems - species will be extirpated and/or habitat funciion and value will be
permaneritly lost

Terrestrial

o Overall conditions will not change or habitat not pregent

1 Low - minimal dispiacement of species and/or impairment of habitat value or
function, habitat fully protected or partially protectsd

2 Low - minima! displacement of species andfor impairment of habitat value or
function

3 Madium - may dispiace species and/or negatively affect habitat function and
vaiue

4 High - will displace species andior severely affect habliat function and value

5 Exireme - species will be axtirpaied andior habitat funclion and value will ba
permansntly iost

Headwater/Recharge

0 no headwater or rachargs threat or habitat not present

1 low risk to headwaters or recharge — block is fully protecied

2 low risk to headwaters or recharge - block is partially protected

3 moderate risk 10 headwalers or recharge

4 high risk for impairment {o headwaters or rechargs — block not protected

5 exireme risk for loss of hoadwaters or rechargs - block not protecied



Bellingham Habitat Assessment 2003
Habitat Biock index by Watershed

BELLINGHAM BAY (40 Blocks)

008 4.072
007 85196
008 15.708
a0s 75784
03zR 0.608
0328 1.447
034 G118
342 28370
G432 5.850
048 48154
101 G.488
108 5188
1114 0.270
112 18.123
113 36.881
114 55648
115 8.108
11 7.286
17 (.483
118 2.172
11 1.287
120 18,238
121 55282
422 329.052
123 1.222
125 39.005
182 8.328
183 5.737
164 8.768
173 4 554
174 26.827
175 5191
176 8.050
177 2.022
178 50.244
179 17.928
180 2.858
181 9.848
191 4.001
197 4107
None 98.253
CHUCKANLT BAY {2 Blocks)
004 1083.838
a7 34.784
Mone 29.154
CHUCKANUT CREEK {7 Blocks}
00z 265,658
003 93.518
004 2005.5686
o065 8.140
406 160.321
0a7 43,485
052 1280.542
Mone 1.448
LAKE WHATCOM (21 Blocks)
051 48439
052 2732248
056 7.588
058 4873
060 27.331
064 5561
065 47.085
0654 12.180
(66 54817
067 22.054
142 1125.669
143 363485
144 2,760
145 4. 442

147 5.182
148 86.588
185 92.832
186 5.698
167 25283
168 £91.300
188 858,118
MNone 187.815
LITTLE SQUALICUM CREEK (21 Blocks}
083 1137
480 4 288
031 13.251
082 10.401
0453 25818
394 24780
(385 B.287
095 ©.020
0o 1.722
104 7.483
108 6753
108 12.834
107 8.348
108 38,258
108A 11.853
199 8452
110 21.961
114 30401
112 5587
117 0.811
197 8.002
MNone 3.533
PADDEN CREEX {41 Blocks)

002 875015
002A 192.040
005 0.717
[HES) 145.971
oce 25.820
G114 355,708
c11B 42 787
%2 12.300
13 43.948
04 9.592
615 7.545
018 11.848
3184 1.157
a18 2.031%
19 3.55¢
G20 1.708
022 15. 700
024 17.458
025 1.441
029 1.773
030 12.248
03z 34.35%
Q032A 12.500
0328 ¢.021
034 38.382
035 8828
036 £.852
937 11.728
037A 4,309
038 16.333
034 10,420
040 52402
041 34.940
G42 153.057
043 23.238
245 5433
048 1.887
052 316.042
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Habitat Block Index by Watershed

176 35,4071 145 $.156
178 0132 148 7.028
185 4.780 147 8883
Mone 142245 149 BF 523
SILVER CREEK {18 Blocks} 180 37.755
08% 0018 52 3288
0894 1.82¢ 155 53.008
118 2.887 157 71270
18 7481 158 69.784
121 0.881 158 1.880
122 724792 160 1.144
123 86,941 189z 37 664
124 108,828 193 2813
125 £38.782 194 1828
128 873,114 185 .994
127 458 638 Mone 146028
128 1234.874 WHATCOM CREEK (45 Blocks)
132 13.308 011 422234
933 81.417 0114 57.88%
134 70.853 01ic 5.489
137 188.202 037 2.913
None 170.837 037A 1.915
SQUALICUW CREEK {62 Blocks) 042 30574
0854 4.358 055 8,301
072 2238593 052 1458778
073 198.718 05248, 16.321
074 88,147 0583 17.740
475 48 453 054 4754
076 93,785 055 4200
077 5133 058 4,459
078 33.988 056A 4914
080 22.866 057 6.748
081 142.5%1 058 1.525
081A 13.035 080 320435
083 4684 068 124383
. 084 4878 069 41 308
085 7.308 070 8.524
87 1.840 074 0.388
088 5,308 147 28.412
088 33867 148 8.800
0824 19.286 149 85,733
080 17240 150 8.021
0% 2.204 151 80834
487 3034 154A 7.822
388 5172 153 27.737
089 66.447 154 7.457
100 15268 158 3.188
101 13771 181 9812
197 1.920 165 057
117 2574 168 4,288
118 9814 176 4 058
120 0.096 171 33.688%
126 12.284 172 2519
127 2,368 182 8593
128 T4.464 183 1.629
129 44 815 184 1.074
130 17.578 185 29170
133 §.391 186 2.004
132 18.121 187 0.435
133 49,502 188 2.564
134 1681300 188 2.306
135 10542 186 2.318
136 5,533 None 88.955
137 3.788
138 334411
136 36.656
140 118,335
141 44 988

. 142 1974128
143 43088



Beilingham Habitat Assessment
Block Descriptions 2003

Habitat Blocks

As @ means 1o invertory habitat area and vaius within an uban lendscape, a "biock” system was applisd.
Hlocks (bik) are g descriplive unii, representing an area of contiguous open space that contains ong of more
nabitat types. Each block embodies an area of definable nabilat and its associated wildlife community.
Because habitat vaiue and function is dependant on area (size), condition and connectivily, blocks serve as a
comparative measure of available open space, connectivity and habitat diversily within each watershed.

Each bicck is defined by its dominate habitat and given a number as its ideniification. The habitat biocks of
Beilingham were originaily delineated as part of the Bellingham Wildlife and Habitat Assessment in 1881, Each
block was identifiad using asgrial photo interpretation, using 2001 orthophotographic maps.  The blocks were
then digitzed. The original base maps from 1891 were lost. Although every sffort was made 1o duplicate the
sarlier biock delineation, complete duplication of the blocks and the level of detaill were not achieved, Also lost
were descriptive black documentation and noles on wiidiife and habitat within cerlain areas. The lext
descriptions were, however, saved and updaled as follows.

Block Descriptions

The block descriptions and numbering are based on the Bellingham Wildlife Habitat Assessment {Eissinger
18951, The sariier assessment included biocks 1 through 110, With the expansion of the Cily limits, UGA and 3
vear growth boundary, additional biocks were necessary. An additional 87 blocks were added for a total of 197
blocks within the study area. The blocks in the southern Whatcom watershed retained the numbers and the
other blocks in the northern Whatcom and Sgualicum watersheds received new numbers. Also, many of the
blocks in the Bellingham Bay watershed were unable to be reconciled with numbers so they also received new
numbers. In addition, many contiguous blocks have been severed since 1995 as a result the separate
fragments are numbered with the original number plus a letter. Wetland information is taken from the

. Bellingham Wildlife and Habitat Assessment (Eissinger 1995) and the Bellingham Wetiands Inventory (Shapiro
1981}

Block Key

A Block index is provided prior to the descrigtions as a list of block numbers within each watershed.

Each block is described by number, jocation and size. The biock size includes the area digitized and defined for
the sssessment within the city limits, UGA and 5 year boundary. The acreages in parenthesis s the iotal block
size that extends beyond the city boundaries. The block habitat quality and risk scores area also isted. The
score totals are listed below and fully described earlier in the document

Scoring System

Habitat Quality Raling Risk Rating
0-31 impairad Habitat -9 Minimal Risk
31-62 Poor Mabitat 10 - 18 Low Risk
63 -93 Fair Habitat 20-28 Moderate Risk
94 .124 {>ood Habitat 30-38 High Risk

125 - 155 Excellent Mabitat

Block Descriptions 1 Bellingham Habitat Assessment 2003



Biock Descriptions

Biock 1

TATN R3IE 818

in the 1997 assessment, biock 1 was =zigied as being adiacent o biocks 2 and 2b, however, becauss the block’s axact
location could not be found; i has been combined with these two blocks.

Block 2

T37N R3E 807, 808, 816, 817, 518
Biock Size: 901.81 {840.70) mcres
Habitat Scorer 138 — Excslient Habiiat
Risk Score: 414 — Low Risk

Block 7 is 8 combination of blocks 1, 2 and 2b from the 1921 assessment and contsins 301.81 gores within the boundaries
specified above. Block 2 is bordered on the south and west by 15 and continues sast 1o ihe park boundary. | is bisected by
an 80 foot wide powsr/pipeline corridor on ihe sastern edgs of the golf course in 22 To north it is bordered by Samish Way
and Wilkin Strest, This block is comprised primarily of Lake Padden Park and spans 2 watersheds: Padden Craek and
Chuckanut Creek. The 1991 assessment list the Chuckanut watershed poriion of the block containing 183.83 acres. The
Padden walershad portion of the block contains 589.57 acres of upland and 142.78 acres of lake. The total combined
acreage was 895.08 acres. i is primarily mature contiguous forest with recreational fields, picnic areas, playgrounds and
multi-use trails. West of the western park border, approximatsly 40 gores was cleared and i8 currently for sale, Forast
habital is primarily mixed coniferfhardwood forest with palches of large second growth Douglas fir {Pseudofsuga menziesif),
Mixed deciduous forest including Bigleaf mapie (Acer macrophylium) and red alder {Alnus rubra) paiches border some iake
and park areas. Althe western edge of the lake, Padden Creek begins. The laks is separated from the stream by a siclied
board dam. Water is diverted around the dam lo keep the stream flowing during fow flow periods. Wetlands cocour in the
block in both the Padden and Chuckanut watersheds as foliows: wetlands CH-35, 38, 37, 38, 48, 50, 51, 58 amount ic 3.8
acres within the block; and wetlands PA-56, 58, 63, 84, 85, 68, 87, 88, 88, 70, 71, 77, 78, 79, 80, 81, 82, 84, 85, 86, 83, 84,
85, 86, 97, 98, 99 amount {0 26.3 acres for a toigl of 29.8 welland acres. The eastern poriion of this block has numerous
ephemeral streams and pools. The diversity of wildlife lends itself to an extensive variety of species. Many passerine bird
species are found in this block including olive-sided flycaicher (Confopus borealis). An active bald eagle (Haliseetus
leucocephaius) nesting territory (PHS #0783} occurs on the south edge of the lake. Pileated (Dryocopus pileatus) and other
woodpecker species are also common. This is one of the few blocks large enough to support breeding pileated
woodpeckers. Many species of waterfow! aiso use the lake for wintering and breeding. Other wildiife found in the block
includes coyote {Canis latrans), river otter {Lufra canadensis), bats, deer (Odocoileus sp.) and amphibians, A PHS monitor
species the Compton tortoiseshell butterfly (Nymphalis vaualbum watsonify was seen here and is the city's only record of this
species (WDFW record). Cutthroat trout {Oncorhiynchus ofarkiy ocour in the lake along with other native and planisd speciss.
Anadromous fish are listed as using the entirety of Padden Creek including chincok (Oncorfiynchus ishawyischa), coho
{Oncorhynchus kisuich) and steethead {Oncorhynchus mykiss) salmon; however it is unlikely they can swim past the culver?
under I-5. Block 2 provides a corridor between Lookout Mountain and the Chuckanui mountains; however, -5 prevenis most
terresirial wildlife movemnent between these two areas. Passage could be improved by providing wildlife over or
underpasses on the west side of Block 2 into block 8 or the Chuckanuls. The connection between block 2 and Lookouwt
Mountain is wide and crossed only by Samish Way, Al this poind, barring further development on either side of the road,
iarge and medium animal movement s sasy. Smeall animails including amphibians will have 2 difficull ime moving info or out
of block 2 given the busy road barrier. An wildiife underpass wouid polentially improve wildiife passage between the two
biocks. It needs {o be siressed that without securs wildlife corridors under/over -5 and Samish Way, the Lake Padden
habitat couid becoms isolated it the future.

Block 2A

T37N R3E 808, 816

Block Size: 192.04 (192.04) acres
Habitat Score: 079 - Fair Habiiat
Risk Score: 00¢ — Minimai Risk

Lake Padden Golf Course, containing 192.04 acres, has mixed coniferhardwood forest sirips between fairways and greens.
it contains several wetlands, PA-83, 87, 88, 89, 80, 21, 923, 92b totaling 4.8 acres. The siream flowing from Our Lake under
Bamish Way through the golf course to Lake Padden provides spawning habitat for kokanee salmon (Oncorhynchus nerka)
and cutthroat trout. Because the golf course is well wooded and directly adjacent to larger forest blocks, its habitat valus is
higher than that of an isolated golf course. However, the chain link fence surrounding the golf course provides a barrier to
{errestrial wildlife. lts removal would increase wildlife use of this block. Wildlife found in block 2 will also use this block,

Block 2b
See Block 2. This block was added to biock 2 because only a narrow power line corridor separates the two of them.
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lock 3
T37M R3E 817, 818

Biock Size: 39.07(83.54) acres
Mabitat Score: (82 - Fair Habitat
Hisk Score: 015 ~ Low Risk

Block 3 iz contiguous east and west to Chuckanut Mountain, bordered by -5 10 the north, Old Samish Road 1o the south and
32nd Street to the waest. This block contains 2,000 finear feet of Chuckanut Creek with spawning and rearing habitat for
chumn (Oncorhynchus keta), steethead, coho and searun culthreat irout. The forest is g mixed hardwood/conifer forest and is
imterspersed with rural residential areas. Weilands contained in block 3 include CH-43, 48, 47, 48, 52, 53, 55 have a iolal
arag of 3.2 aeres. Currently, the block is separated from Chuckanut Mountain by Old Samish Road, but passags is possible
for most terresirial species. With the addition of a wildlife over or underpass consiructed over 18, ihis block would provide an
axcellent wildlife corridor batween Lookout Mouniain and the Chuckanuis,

Biock 4

T37N R2ZE 513; R3E 813, 817, 818, 818, 820
Block Size: 301.87 {4,B24.50) acres
Habiiat Score: 138 — Excellent Habitat

Rigk Score: 015 ~ Low Risk

Block 4 is primarily forest with interspersed rural residential dwellings having an area within the city limiis of 301.87 acres.
Block 4 contains the northern edge of the Chuckanut mountain range and is bordered on the north by Oid Samish Rd and
the west by Chuckanut Drive. it is contiguous with the large forest block draping the Chuckanut Mountains and surrounding
Lake Bamish to the south and easi. This block contains large second growth and some old growth trees in Arroye Park.
Forest types occurring here are lowlandfiemperale conifer, mixed conifer/hardwood and red alder. Seven thousand two
hundred linear feet of Chuckanut Creek run through the north edge of bloeck 4. This is the most naiural stream and riparian
corridor within the city offering an unobstructed siream-upland forest habiial inferface. The siream coniains spawning and
rearing habitai for chum, steelhead and coho salmon and searun cutthroat frout. |t has numerous weliands including CH-5,
8, 8,9, 10, 11, 20, 21a, 21b, 25, 26, 27, 28, 29a, 29, 30, 31, 39, 40, 42, 43, 44, and 45 for a total area of 9.8 acres within
the city limits and others throughout the Chuckanut Mountains. The majority of this forest block occurs outside the city limits
and thus a detailed description of all its habital features is not available. This biock is an important link to Larrabee State
Park south to Blanchard Mountain and thousands of acres of natural forest habitat. It allows for wildlife movement and
supports a diversity of species. Amphibians seen here inciude rough skinned newt (Taricha granufosa), tailed frog
{Ascaphus truef), red-backed salamander (Plethodon vehicuium) and alligator lizard (Eigara coerulea). Deer, bats, cougar
(Felis concolor), coyote and a variety of smaller mammals are found in Block 4 as well. Wildiife over or underpasses on I-5
would enable a variely of animais {0 move between the Chuckanuis and Lookout Mountain improving faunal flow and future
species diversity.

Block 5

T37N R3E 807

Block Size: 5,26 (9.86) acres
Habitat Score:; (345 — Poor Habitat
Risk Score: 020 - Moderaie Risk

Block 5 is a sirip habitat bordered by -5 on the eas!, 30th and 32nd Biresls on the west and south and developed fand on
the norih and south containing a iolal area of 8.86 acres. § provides 2 travel corrigor for wildlife betwesn block 2 and 8. s
interspersed with rural residential dwellings and open fallow field/shrub habilal. There are also conifer forest patches within
the block. Biock 5 contains the wetland CH-34 for a tolal area of less than §.1 acres. This block will not be able to support 2
popuiation of wildlife, but will provide usabie habitat as a comridor link.

Block &

TI7N R3E 807, R2E 812

Block Size: 313.36 (313.38) acres
Habitat Score; 123 — Good Habitat
Risk Score: 030 - High Risk

Block 6 is commonly known as 100-acre wood and contains 313.36 acres of mixed coniferhardwood forest, failow fisld,
wetlands and rural residential dwellings. 1t is bordered on the south by Old Samish Rd, on the west by Chuckanut Drive, on
the north by developed residential areas and Fairhaven Parkway and on the east by 30th Street. Hoag Lake provides
excellent habiiat for breeding amphiblans including Pacific tree frogs, red legged frogs and has in the pasi supported a
breeding population of western toad (Bufo boreas). Current status of toad breeding is unknown. Due the sensitivity and
rarity of toad breeding areas i would be important to survey this site and surrounding area. Its outflow drains through the
center of the block into Chuckanut Creek and contains searun cutthroat trout redds (Johnston, WDFW). The block spans
both the Chuckanut and Padden Creek watersheds. 1t is an essential conneclor between blocks 2 and 4 and a centralized
habitat node where corridors converge from Chuckanut Creek, Chuckanut Bay, Padden Creek and the Padden Gorge. This
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block consisis of diverse vegstative communities and vegetative structures which are accentuated by the high topographic
relief forming low prolecied areas, year-round wetlands, sieep slopes, swales and ridgelines. The forest is primarily mature
mixed conifers including Douglas fir, western red cedar {Thuja plicats), grand fir (Ables grandis) and a successiully
regenerating Sitka spruce (Fires siichensis) grove, Wetlands located in the block are: TH-17, 18, 18, 22, 23, 24 iotaling 8.0
acres and PAS, 8, 8, 8, 17, 18, 19, 20, 23, 25 having an area 18.2 acres. The iotal wetland arsa in block 6 i 27.2 acres.
Due 10 the variety of habilat available and is location, Block & supporis a great diversity of species. Animals known 1o breed
in the area inciude red fox (Vulpes vuipes), covole, deer, river otler, muskrat (Ondatra zibefhicus), and mink (Mustela vison).
Pilegted woodpecker, greal blus heron {Ardes herodias), barred owl (Stix varia), belled kingfisher (Cervie afoyon) and other
forest associated species hunt and/or breed here. Amphibians have breeding populations in this biock as well including:
wastem toad, pacific iree frog (Myla regilia), red-legged frog, ensating {Ensaling sschscholzily, long toad salamander
{Ambystoma macrodaciylum), red backed salamander, northwsst salamander {Ambysfoma graciie) and northern alligsior
fizards. Paris of block 8 are protecied, but the vast majority is not and some is proposed for development. Dus io s
centralization and inlaciness, this block should be targeted for conservation and a reconnection Duill with block 2.

Biock 7

T37H RZE 812, 813

Block Size: 145.20 {167.70) acres
Habiat Score: 122 — Good Habiist
Risk Scora: 022 — Moderate Risk

Block 7 contains the mouth of Chuckanut Creek. i encircles the east and north sides of inner Chuckanut Bay, This block
contains contiguous forest, a large salt marsh and estuary. i provides a steep, narrow conneclon betwesn Clark's Point
{block 8 and biock 4. it is bordersd by Chuckanut Drive on the east, Viewcrest Drive and the Edgemoor neighborhood on
the north and west and Chuckanut Bay to the south and west. The northern upland is dry Douglas fir forest with large cliffs
and sisep hillsides. A saltmarsh with tidal channels and many small snags merges inio the upland to the northeast.
Watlands occurring in block 7 are CH-1, 2, 3, 4 and 7 for a total area of 13.1 acres. Throughout this area rural residential
dwellings are found and a portion of the corridor conneciing the dry upland with the saltmarsh has besn converied ic
backyard habitat, The overstory is excellent, but the understory is lawn with 8 narrow shrubby border. A portion of the
beach and salimarsh are protected. Wildiife found commoniy here include, bald eagle, osprey {Pandion haliastus), great
blue heron, red fox, deer, western tanager (Firanga ludoviciana), kingfisher, red-legged frog and a variety of salamanders.
Chuckanut Creek flows for approximately 2,400 feet through block seven and contains spawning and rearing habitat for
coho, chum, chinook and steelhead salmon and searun cutthroat troul. Between block 7 and block 4 there is a 10 foot by 12
foot box culvert with baffles and a fish fadder. During low flow, terrestrial wildiife can use the large culvert as passage under
Chuckanut Drive; ctherwise, they must cross the roadway. Portions of the stream running through the residential area are
channeled and without overstory while other reaches contain excefient riparian cover. This block provides a good connector
between upiand and shoreline habitais. The tributary feeding from Hoag Lake passes through a culvert under Chuckanut
Drive into block 7 and has had a spawning cuithroat trout run in the past. Wildlife movement between blocks § and 7 is more
difficult than that between blocks 7 and 4; howsaver, movement is possible. Block 7 has the best natural forested shoreline in
the city.

Biock 8

TI7N R2F 812

Block Size: 4153 (41.53) acres
Habitat Score: D38 — Poor Habitat
Risk Score; 015 ~ Low Risk

Block 8 contains small areas of habital mixed into residential areas. Because the habitat consists primarily of tree canopy,
arborsal wildlife is found most commonly in this block. Wetland CH-18 having an area of 5.7 acres is localed in block 8,
Deer, raccoons and other adaptable animals will be the primary terrestrial wildlife found here. Due t¢ the fragmentation of
block B by residences, its connection to block 7 is poor. This habitat aithough of low value is imporiant to avian and other
arboreal species.

Block @

T37N R2E 513, 814

Bilock Size: 78.74 (78.74) acres
Habitat Score: 105 — Good Habitat
Risk Score: 313 — Low Risk

Block 8 is Clark's Point, a privately owned and preserved peninsula. This area is bordered by the Edgemoor neighborhood
to the north, Chuckanut Bay to the east and south and Bellingham Bay to the west and south. The edges of the peninsula
are cliffs more than 50 feet high with many cracks and fissures. Madrone (Arbufus menziesii) trees and less common Garry
oak (Quercus garyana) occur here. This one of the only locations that Garry oak occur inthe city. The forest is primarily
large native second growth mixed conifer/hardwood forest. One small wetland CB-2 having an area of 0.2 acres ccours on
the east side of the peninsula, however, the area is primarily dey forest. Wildlife found here include, nesting bald eagies
(PHS #0781), roosting peregrine falcons (Falco peregrinus), osprey, red-tailed hawk (Buteo jamaicensis), nesting belted
kingfisher, pileated woodpeckers, red fox, deer and Cooper's hawk (Accipiter cooperii). The connection between blocks
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and 7 is g very narrow steep bluff. Animal movement between Clark Point and the Chuckanuts is possible, but not easy.
Prior to recent housing consiruction, the connection was stronger and more easily accessible 1o wildlife. A reconnection of
this corridor would prevent Clark’s Point from becoming an isolated island of habitat and thus a diversity sink.

Biock 14

TITNR2E 813

Bigck Size: 240 acres

Biock 10 is Chuckanui Bay. Thiz habilat is excellent and rich estuarine habitat, however it was not assesssad the same as
other blocks due 1o its Iack of terrestrial features. The bay has iwo sections, one inside the Burlington Northem railroad bed
and trestie (B3 acres) and the other ouiside {157 acres). The tolal area of the bay is 240 acres. The substrate of the bay is
soft mud with eelgrass {Zosters sp.) mesdows, sigae and shelifish beds. Contamingtion levels found in the sheilfish have
resullsd in this area being closed for recreational shelifish harvast. River ofter, harbor sesals {Phogs vifuling) and gray
whales (Eschrichtius robusiug) can be found here. H is a maior migration routes for Dungeness crab (Cancer magisten, coho,
chum, steelhead and chinock saimon as well a5 searun culthroat trout. Shorebirds and waterfow! also use this area
extensively. Chuckanut Bay is an essentia] habital for wildlife. s usabilly and quality should be ensured by continued and
expanded pretection.

Biock 11

T37N R3E 805, 808, S0%; T38N R3E 832
Biock Size: 1,175.41 (1,178.41) acres
Habitat Score, 127 — Excellent Habitat
Risk Score: 038 - High Risk

Block 11 consists of the Samish Hill crest. 1t spans two watersheds, Padden and Whatcom. Habitat available for wildiife usse
here includes expansive contiguous mixed coniferfhardwood forest. Some of the land has been acguired by the city for open
space, but most is privately owned, Previously loggad areas are regenerating or being developed. Biock 11 is bordered on
east by Yew Sitreet Rd, on the south by Samish Way, on the west by 40th Street and on the norih by San Juan Boulsvard.
This block contains diverse micro- habitats including swales, cliffs, caves, baids and snags. Wetlands listed for this block
include: PA-43, 44, 45, 48, 47, 48, 40, 50, 51, 73, 74, 75, and 76 having an area of 8.5 acres and WH-5, 6, 7, 10 and 13
having an area of 29.0 acres. In all, block 11 has 37.5 acres of wetland. Deer, coyole, porcupine (Erethizon dorsatum) and
amphibians were found in abundance throughout this block. Bobceat are also known to have resided and fravel through the
area. Many bird species uss this area for breeding, rearing and foraging. Block 11 contains the headwaters of Connelly,
Lincoln and Cemetery Craeks and a stream flowing into Lake Padden. Lincoin Creek has listed resident rainbow trout
throughout its reach. Some of the habliat has been logged and replanted and some has been developed into large estate
style homes or other residential developments. The headwaters of a stream flowing inie Qur Lake have been developed and
since development, juvenile western toads have not been seen dispersing up the stream toward block 11. The status or
viability of the western toad population in the area is now unknown. Other species have been impacied including porcupine
which have been displaced by davelopment from their cave dwellings and killed. Birds requiring specialized habitat have
aisg lost area and habitat quality. Since 1991, nearly 200 acres of habilat have been lost o residential development within
this block, This loss has isolated ai least 4 blocks of habitat which were preserved because they contained wetiands. These
wetiands lose value hecause they are not connected to the upland and wildlife use is more difficull.

Block 11A

T8N R3E 332

Block Size: B7.67 (87.67) acres
Mabitat Score: 103 — Good Habitat
Risk Score: 035 - High Risk

Block 11A is separated from block 11 by San Juan Boulevard. i is bordered on the north by Lakeway, the west by Undine
and associated residential neighborhoods and on the east by Yew Sireet. West Cemetery Creek flow through this block and
is listed as having resident rainbow trout throughout its reach. Block 11A provides an essential corridor north/ scuth from
Whaicom Falls Park into block 11 and eventually Lake Padden. Habitat is more fragmented in 114 than in 11, Wetlands
WH-44, 45, 46, 47, 48, 48, 50, 54, 58, 57 have a total area of 18.7 acres, More than 4 acres of wetlands have besn lost in
this block since the late 1980°s. Wildlife ocourring in this block will be similar to block 11, but likely reduced diversity and
aumbers.

Block 118

T37N R3E 308

Block Size: 42.77 (42.77) acres
Habitat Score: 079 — Fair Habitat
Risk Score: 030 — High Risk

Biock 118 was formerly aitached to biock 11. Since the previous assessment, areas between 11B and 11 have been
developed for residences. Block 11B contains wetlands PA-6C and 62 having a total area of 5,1 acres. His mixed forest,
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Wildlife listed in block 11 may slso be found in block 11B. A corridor linking blocks 11 and 11B nseds io be reconstrucied to
aveid this block becoming a wildlife sink,

Block 11C

TIBMN R3E 8232

Block Size: 5.50 {5.50) acres
Habilat Scorer (42 — Poor Habltat
Risk Soore: 317 — Low Risk

Block 110 was also formerly attached to bicck 11 and much of it is currently Tor sale for residential development, Block 110
is primarily aider and provides davtime refuge habitat for wildlife moving through the area.

Biock 12

T37N R3E 308

Block Size: 12.30 {(12.30) acres
Hahiial Score; (084 - Fair Habital
Risk Score: 025 — Moderate Risk

Block 12 iz g primarily mixed hardwood forest. This block containg some very large bigleal maplas with large snags and
thick understory. Welland PA-81 having an ares of 5.2 acres is located here. An ephemers! stream flows from 118 through
block 12 then into Lake Padden. A poriion of the block is also fallow feld and pasture. Block 12 is an sssential connector
between Lake Padden and the western poriien of Samish Hill.

Block 13

T37N R3E 806, 807

Block Size: 43.95 {43.95) acres
Habitat Scorer 057 — Poor Habilat
Risk Score; (329 — Moderate Risk

Biock 12 was contiguous sast io biock 11, but since, has been fragmented by clearing and severed by the extension of 40th
Strest. i is mixed conifer/hardwood forest with a few small snags. Large and medium animal movement between blocks 11,
11B and 13 is still possible, but as traffic increases will become more difficuit. Small mammal and amphibian populations in.
block 13 are essentially isolated.

Block 14

T37N R3E 807

Block Size: 9.59 (5.59) acres
Habitat Score: 022 — impaired Habitat
Risk Score: 008 - Minimal Risk

Block 14 is severely fragmented habhial on Samish Hill. Formerly more than § acres were fully connected, now at least 1/3
of that habitat has been lost and the block has been split in two. iis value is relained for avian species, bul limited for
terrestrial species, since the block is no longer connected o the west, primary wildlife movement will be across Samish Way
into block 13,

Biock 158

T37TN R3E 807

Biock Size: 7.55 {7.55) acres
Habitat Score: DZ2 — impaired Habilal
Risk Score: 022 — Moderate Risk

Block 15 ocours at the comer between Samish Way and Broad Strest south of 40th Sirest. The majority of the foresled
portion of the block has been developed, however, 2 2.9 acre weitand (PA-58) was retained as were some large Douglas fir,
The southern half of the block is fallow fisld, lawn and deciduous forest Block 15 links blocks 13 and 2, although the
connection does not have the quality of the one running through block 12. lis habitat value is primarily for arboreal wildlife

Biock 18

T37N R3E 806, 807

Block Size: 41.85 {11.85) acres
Habitat Score: 039 — Poor Habitat
Risk Score: 021 - Moderate Risk

Block 16 is heavily fragmented habiiat on Samish Hill. The previous extent of the block was 27 acres. At least half of that
has now been developed with single family residences and severed the north and south portions of the block completely
requiring the redesignation of block 18 to 16 and 18A.

Block 168A

T37N R3E 808

Bilock Size: 1.16 (1.16) acres
Habitat Score: 034 — Poor rHabitat
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Risk Boore: (24 — Moderate Risk

Biock 18A iz a narrow sirip of habitat on Samish Hill surrounding upper Connelly Creek between Samish Way and 34ih
Stresl, It was previously attached o block 18. The riparian corridor is approximately 200 fest witde and is shaded with frees
or shrubs. This reach is nol known fo have fish, howsver it has good flow during low flow periods and is a potentially viable
fish siream, which needs further assessment. 16418 one of the last habitat corridors which linked Samish Hill with Happy
Valigy, As aresult it provides an imporiant Hnk bebween block 440 (Connelly Gresk Mature Area) and block 11 across -5
through block 35 and provides good habitat for avian specias, if 2 wildlife passage could be crealed o span -5 this would be
an imporiant jocation.

Biock 17
T37M R3E 807
Biock 17 has been developed. H formerly contained wetland PA-S5 with an area of 0.7 acres.

Block 18

T37N R3F 807

Block Size: 2.03 {2.03) acres
Habitat Scorer 008 — impaired Habilal
Risk Score: (313 - Low Risk

Block 18 is primarily canopy habitat at the northeast comer of -5 and Fairhaven Parkway. 1t provides habitat for passerines,
but is limited for terresirial wildlife due to iis lack of understory and flanking of the fresway,

Biock 18

T37TH R3E 807

Biock Size: 3.55 {3.55) acres
Habital Score: 022 -~ Impaired Habilat
Risk Score: 311 — Low Risk

Block 19 is sirip habitat along the east side of I-5. It extends north and eventually connects with block 38, This block has
limited habitat value due o its proximity to -5 and the fence dividing the freeway from residential development. The
vegetation is primarily regenerating shrubs with an occasionat tree. It does contain a few small snags, but nothing large
enough to support cavilty dweliing species. Wildlife using this block is at high risk from freeway traffic.

Block 20

T37N R3E 807

Biock Size: 1.71{1.71} acres
Habitat Score: 017 — Impaired Habitat
Risk Score: 010 — Low Risk

Block 20 is 2 mitigated wetland at the northwest corner of I-5 and Fairhaven Parkway. 1t consisis of smail alders with many
small snags, some shrubs and cattails {(Typhs /afifoliz). Due fo its isolation and proximity to -5 the value of this block is
limited to ail but avian species. Red-winged blackbirds (Agelaius phoeniceus) were observed in the catiaills {Typha fafifolia).

Block 21

Ta7TH RAE 807

Block 21 has been deveioped.

Block 22

T37N R3E 807

Block Size: 15.70 {15.70) acres
Habitat Score: 050 — Poor Habitat
Risk Score: 014 - Low Risk

Biock 22 was merged with block 26 due to proximity and habitat restoration. Block 22 and 26 comprise the confluence of
Connelly and Padden Creeks. The habitat is primarily regenerating fallow field and shrubby riparian strips. it is bordered on
the west by 24th Street on the north by Donovan Avenue on the south by Fairhaven Parkway and on the east by residential
development and 32nd Street. The block provides good habitat for siream associated species and a connecior hetween
block 6 and 440

Block 23

T37N R3E 807

Block 23 was a wetland, PA-53, with an area of 0.9 acres, but has since been developed with only 2 fringe of regenerating
shrub habitat. The habitat has limited use to wildiife except for urban tolerant species. | was merged with block 24,

Block 24
T3I7TN R3E 807
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Biock Size: 17.48 {17 48) acres

Habitet Score: 072 — Fair Habitat

Risk Score: 026 - Moderate Risk

Block 24 contains the Padden Creek corridor west of 1-5 o 30th Street and has been merged with block 23, Portions of the
block are mature Douglas fir. The riparian ares of the siream, has sems funclional overstory, but along 30th Street is
overgrown with blackbermies {Rubus sp.). The fores! is thick and there is a wide, direct connection (o the west with block 8.
Praservation of this block is essential for wildiife movement. This block would be the perfect place 1o pul g wildlife over or
uniderpass o connect # {0 block 2. An analysis of wildlife movement and road kill reports would guide the placement of 2
wildlife passage-way, None-the-less this is an imporiant habitat area.

Block 28

T37TH R3E 807

Block Size: 1.44 {1.44) acres
Habitat Score 040 — Poor Habitat
Risk Score: 047 - Low Risk

Block 25 is a shrub wetland (PA-22 of (.8 acres) including a swale adjacent 1o blocks § and 24, The understory is thick and
provides daviime refuge for terrestrial wildlife and nice habitat for arbores! species.

Block 28
TI7N R3E 807
Block 26 has been combined with block 22 due to the removal of siruciures and restoration work sincs the last evaluation.

Biock 27

TITN R2ZE 812

Block 27 contains a nursery and part of the Padden Cresk trail system. The wildlife valus of this block is very limited as
mora than 1/2 of it has been developed. it formerly contained wetland PA-11 having an area of 2.9 acres.

Biock 28
T37N R2E 812
Block 28 was not found.

Bigek 28

T3I7TN R2E 812

Block Size: 1.77 {177} acres
Habitat Score: 054 — Poor Habilat
Risk Score: 003 — Minimai Risk

Biock 29 is direcily across 24th Sireet from Block 22, contains the Padden Creek riparian corridor befors the stream flows
west under Fairhaven Parkway. Habital is regenerating deciduous forest with thick understory. The siream flow is good
through here and is pari of the spawning and rearing habitat for anadromous and resident fish.

Biock 3¢

T37N R2E 812

Biock Size: 12.25 (12.258) acres
Habitat Score: 027 — Impaired Habitat
Risk Score: 010 — Low Risk

Block 30 is backyard and bIuff habitat located between Mill and Knox Avenues. Small trees and thick shrubs including
blackberries dominate the steep slopes of this block. Habitat value is good for passerine birds and small urban mammals.
Deer have been seen moving between block 30 and 43 although they must cross the large lawn at SPIE to do so.

Biock 31

TI7TN R2E 512

Block 31 was not found,

Block 32

T37N R2ZE 812

Block Sizs: 34.35 (34.35) acres
Habitat Score: 090 —~ Fair Habitat
Risk Score: 013 — Low Risk

Biock 32 contains the eastern portion of the lower Padden Creek riparian area, |i begins where the stream exits the culverts
under Fairhaven Parkway and ends where the siream is routed through culveris at the corner of 10th and Fairhaven
Parkway. The stream flows through a gorge under the 12th Street bridge which is an important bat roost and possible
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nursery. A mixture of mature sonifer and maturing deciduous trees are the primary overstory in this block. The understory is
somawhat open with native and non-native herbaceous and woody planis. A few medium sized snags provide habitat for
woodpeckars. Coho, chinoek, chum and steelhead salmoen and searun cutthroat trout spawn and rear throughout this block
A portion of the greenways trails system paraliels the stream and has resulied in increased use by humans and dogs. Block
32 also contains Fairhaven Park and the lawn, tralls and playing fields. Wellands PA-4 and 10 with an area of 13.1 acres
occur here, Block 32 Is the only western connscior between block & and Padden Creek and serves as an imporiant wildiife
corridor.

Biock 324

TATN R2E 802

Biock Size: 13,11 {13.11) acres
Habiat Scorer 78 — Fair Habitat
Risk Score: 213 - Low Risg

Block 32A continues where 32 leaves off. it conisins alders and a variety of shrubs. The block is bordered on the north by
Harris Avenue on the east by a racguet club and on the south by Donovan Avenus. i continuss west across seversl arterial
sireais until it meseis the Marine Park dog off-lzash area in block 178 across 4th Strest, The weslem portion of this block is &
narrow frail surrounded by small rees and shrubs, Watlands PA-2 and 3 with an area of 1.2 acres are found here. More
spawning and rearing habitat for the fish species mentioned in block 32 is found here. This area is also nesting habilat for
gresn heron. The riparian area in the forasted section of block 3ZA has excelient under and oversfory. i is an sxcellent
block for passerine breeding. The gravel parking lot o the north is 2 killdesr (Charadrius vooiferus) nesting area, but has
been sprayed reguiarly with herbicides. 1t is possible these herbicides are leaching inte Padden Creek and could effect the
health and habitat of nearby wikdlife.

Biock 328

T37N R2E 801, 802

Biock Size; 4,99 {4.99) acres
Habiiat Scorer 056 —~ Poor Habilat
Risk Score: 005 — Minimal Risk

Block 32B is the mouth of Padden Creek and consists of Padden L.agoon and a restored vegetative border. A variety of
waterbirds, shorebirds and gulls {Larus sp.) use the area continuously for feeding, loafing and bathing. Green heron adulis
and young have been observed feeding here. Otter and muskrat have aiso been observed in the block. A border of shrubs
and other vegetation has been planted and is improving habitat quality and screening around the lagoon. However, the
nighly industrialized nature of the surrounding upland and width of Harris Avenue limils its value {o terresirial wildlife.
Anadromous fish spawning in Padden Creek will travel through this lagoon and under Harris Avenue on both legs of their
journey. Further habitat restoration and corridor improvement would greatly enhance wildlife use of the lagoon.

Block 33
T37N R2E 812
Biock 33 was not found.

Block 34

TA7Th R2E 812

Biock Bize: 39,51 (38.51) acres
Habitat Score: 028 — Impaived Habitat
Risk Scora: 047 — Low Risk

Block 34 is 5 sirip of mature Douglas fir in the center of the Edgemoor neighborhood near Fairhaven Middle School Much of
the understory has been clearsd by residents imiting its value 1o terrestrial wiidiife. The primary wildiife associated with this
habitat are urban and human tolerant bird species. H does serve as a corridor for motile species betwesn block 8 and the
rest of Edgemoor.

Block 35

T37N R3E 308

Block Size: 8.83 (8.83) acres
Habitat Score: 037 — Peoor Mabitat
Risk Score: 026 — Moderate Risk

Block 35 contains the Conneily Creek drainage from Samish Hill. 1 is a very narrow (approximately 100 fest wide in places)
and fragmented stream corridor containing one 0.2 acre watland (PA-41). itis an essential corridor for wildlife movement
between block 40 (Connelly Creek Nature Area) and block 11 {Samish Crest). There is no known fish spawning or rearing in
this reach of the stream. However, fish habitat and stream flow is good. Further assessment of this cormridor is needed along
with an examination of possible corridor enhancement and passage provision.

Block 36

T37N R3E 806
Biock Size: 6.85 (6.85) acres
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Habliat Score: 021 - impaired Habital

Risk Score: 014 -~ Low Risk

Block 36 is fragmented forest east of Samish Way and west of the Ridgemont neighborhood. U is primarily mixed
conifer/hardwood forest with enclaves of faliow field. Mo wetlands are associaied with block 38, i is excellent habitat for
nasserines and other avian species. It also provides refuge habitat for urban end large non-urban associated ierresirial
wildife,

Block 37

T37N R3E 308

Biock Size: 14.64 {14,564} aores
Habitat Score: 032 —~ Poor HMabilgt
Risk Score 18 - Low Risk

Block 37 was previocusly connected {0 Block 11 across Samish Way, The connection is now limited, bul not wholly severed.
The eastern half has baen heavily fragmented by single family residences. The waestern half is an intact forest block
consisting primarily of mixed coniferhardwond forest. Block 37 siraddies the Padden and Whatcom Creek watersheds.
Several wetllands WH-17, 18, 19, 20, 21 having an area of 2.5 acres are located throughout block 37, The large forest biock
10 the west will provide excelient habiist for 8 varisly of wildlife.

Block 37A

T37M R3E S08

Biock Size: 8.22 {6.22} acres
Habitat Scors: 028 - impaired Habliat
Risk Score: 014 — Low Risk

Biock 37A is backyard habitat formerly connecied to block 37, Currently It is most useful for avien and arboreal species. i
provides g link betwean blocks 37 and 50 and block 11, Terresirial wildiife may use this block for passags.

Block 38

TI7N R3E 308

Biock Size; 10.33 (10.33) acres
Habitat Score: 041 — Poor Habitat
Risk Score: 015 - Low Risk

Block 38 is sirip habitat along the sast side of I-5. Habitat consists of regenerating shrubs, grasses and a few scatiered
trees, This ares is reguiarly used by red-tailed hawk for foraging. Some of the block extends into backyards. lis value o
wildiife will be limited primarily to avian species. Wildiife using this block is at high risk from freeway traffic.

Biock 38

T3I7N REE 808

Biock Size: 10.42 {10.42) acres
Habitat Boore: 037 — Poor Habitat
Risk Score: 012 — Low Risk

Biock 32 is strip habitat along the west side of -5, Habitat consisis of regenerating shrubs, grasses and g few scattsred
irees. This area is regularly used by red-lalled hawk for foraging. Some of the block sxtends into backyards. Hts value to
wiidlife will be limited primarily (o avian species. Wildlife using this block is al high risk from freeway raffic,

Block 40

TATN R3E 806

Block Size: 89,49 (69.49) zcres
Habitat Scorer 103 ~ Good Habitat
Risk Score: 027 - Moderate Risk

Block 40 is the Connelly Creek Nature Area. A poriion of the area is protecied. The habitat consisis of fallow field
interspersed with shrub, regenerating forest dominated by pioneer species such as alder and an area of mature conifer. A
grove of mature Sitka spruce is located in the northern portion of the block which is one of the only native spruce groves
remaining in the city. This is also the largest fallow field habitat within south Beliingham and supporis a large species guild
dependant on voles, field birds and other small prey. The Connelly Creek corridor was previously the only functional habital
connector between Sehome Arboretum, Happy Valley and south to the Chuckanuts. However, the corridor links north and
south have been recently severed by development. As a result, the Connelly Nature Area is becoming isolated and could in
the near future, become a habitat sink. A multi-use path weaves its way through the block, creating a consistent human
presence. Wetlands found in block 40 include PA-28, 28, 30, 31, 32, 33, 34 for a total area of 26.9 acres. Because of the
variety of habitat, a diversity of passerines and raptors can be found here. Woodpeckers, including pilested, ruffed grouse
{Bonasa umbeilus), great blue heron, hawks and owls plus, a variety of urban associated birds are found here. Other wildlife
seen here includes bats, coyote (denning), mustelids, raccoon (Procyon fofor), skunk (Mephitis mephitis} and deer. Cougar
have been seen moving through this area, but rarely. Because of its forest field interface, this habitat has excellent value to
wildiife and promotes diversity. A formal! inventory of wildlife present is needed. Portions of Connelly Creek are used as
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spawning and rearing habitat for coho salmon and resident rainbow and cutthroat trout and kokanee salmon. 1t is Hikely that
cther anadromous fish spawning in Padden Cresk use this reach as well. A flood control dam crosses eastem side of the
nature area.

Biock 41

T37N R3E 808

Block Size: 34,94 (34 94) acres
Habitai Score: 058 — Foor Habilat
Risk Score; 024 - Moderate Risk

Block 41 contains Joe's Garden and a paich of mature Douglas fir. A multi-use path connects Sehome Arboretum o the
Connelly Creek Nature Area through this block. Wetlands PA-38 comprising 0.3 acres is iocated in this block. PA-35
comprising 1.3 acras was annexed by Jog's Garden and is now being culiivated. Much of the block is along a bluff line and
served as g link between Connelly Cresk and Sshome Hill. Howsver the corridor funciion and value are being degraded and
the block no longer axiands o Sehome Hill, but is blocked by apariments and Sehome Migh Bchool fences, The undersiory
iz diverse athough invaded by blackberries. Moderale and large animais can move easily through this block. A new,
camcufiaged cellular phone tower was placed within this block. 1 appears as g large emergent conifer ree. Creating or
modifiing other such fowers in the city to appear like this one would improve sesthetics. Howsaver, there is no added habiiat
vaiue.

Biock 42

T37N R2E 801, R3E 806, 531

Biock Size: 212.00 (212.00) acres
Habital Score: 088 — Fair Habiial
Risk Score: 005 — Minimat Risk

Block 42 is the Sshome Hill Arboretum. This block is approximately 165 acras of primarily dry mature native Douglas fir
forest. The arboretum is bordered on the north and east by residential development, on the west by Wastem Washington
University and on the south by Bill McDonald Parkway. The block spans the Padden and Whatcom watersheds, but
contains no permanent sireams, PA-16, 39 (0.7 acres) and WH-22 (1.0 acres) are the wetlands associated with this block.
One paved road and several unpaved roads and trails weave through the block. A look out tower is perched on the north
side of the block. Wildlife species associated with block 42 include deer, coyote, raccoon and other medium sized
mammails. Mountain beaver (Aplodontia rufa) and porcupine were formerly found on Sehome Arboretum, but their status is
currently unknown and they have likely been extirpated from this block. Block 42 has a diverse avian population. Pileated
woodpecker, a variely of resident and neotropical passerines and raplors are found throughout the block, A connection with
Connelly Creek should be resstablished to improve habilat qualily for wildlife and prevent the Arboretum from becoming a
wildlife diversity sink. Currently, Sehome Hill is isolated habitat for the remaining forest dwelling species and small, slow
moving wildlife. As a result, the species diversity of this natural area will diminish over time.

Biock 43

TE7N R2E 301

Biock Size: 28.00 (29.09) acras
Habitat Score: (3583 — Poor Habitat
Risk Score: 318 — Low Risk

Biock 43 consisis of the sowthern half of the South Ml crest f is residential with some forest habilal. Deer, coyole,
woodpeckers and passerines are found here. Weatlands 7z and 7h having a tolal area of 0.7 acres are located herg. This
area may serve as dispersal habitat for the Sehome Arboretum, but offers no functional connections o other habitat areas.

Biock 44
T37N R2E 501
Biock 44 has been deveioped. Former wetland PA-12 with a total area 2.5 acres was located here.

Block 45

T37N R2E 301

Biock Size: 543 (5.43) acres
Habitat Score: 023 ~ Impaired Habitat
Risk Score: 008 — Minimai Risk

Block 45 is a greenway strip south of the intersection of Bill McDonald Parkway and College Way. The cenier of the tree
patch has been cleared and a linear swale was builf 1o provide stormwater detention and treatment facilities. Some grass,
shrub and medium sized deciduous trees. Wildlife is limited to avian species and urban associated wildlife using the block as
a limited corridor ending in a built neighborhood. Surrounding upland is intensely developed. Water from an unknown source
(potentially Fairhaven College) flows continually through block and then underground through the Happy Valley
neighborhood.

Block 46
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Block 46 was not found.

Block 47
T37N R2E 338
Block 47 was mergad with 48, dus 10 exac! jocation of Dlock 47 from the 1995 assesament being unknown.

Block 48

T37THN R2E 501, 836

Block Size: 50.04 {50.04) acres
Habiiat Scorer 042 — Poor Habitat
Risk Score: §16 — Low Risk

Zlocks 47 and 48 have been merged. Block 48 inciudss palches of wooded area interspersed with single family residences
and Wastern Washington University on South Hill, 1t is good passering and ngolropical migrant bird habital, Thereis a
variety of native and omamenial deciduous and hardwood irses mixed throughowt the residences. Deer and small urban
mammals move through the neighborhood. Band-iaiied pigeons (Columba fasciata) have previously been commonly seen in
ihis block. Pileated woodpeckers aiso use the large fress here. Toward the north end of the block a forested ot extends
east/west across several sireets. This serves as a corridor for witdlife movement and is likely a daytime refuge for madium
and large mammals and should be mainiainad as open space rather than developed.

Block 48

Block 48 was not found.

Block 50

T37N R2E 305, 308, 831, 832

Block Size: 8.30 (8.30) acraes
Habitat Score; 030 — Iimpaired Habitat
Risk Score; 017 — Low Risk

Block 50 has been heavily fragmented by residential and commercial development. Elwood Avenue divides the block and
portions of it are currently for sale. More than half of wetland WH-16 formerly 10.3 acres has been devsloped. Block 50
links to block 11 across newly improved 40th Streset. Wildiife movement is stilt possible although becoming increasingly
difficult. The forest is mixed with some portions primarily red aider and others a mixiure of conifers and hardwoods.

Block 51

T3BN R3E 522, 527

Block Size: 49 47 {49.47) seres
Habitat Scorer 067 — Fair Habitat
Risk Score: 016 — Low Risk

Block 51 is Bloedel-Donovan Park, Much of the northern half has limited habitat value for witdiife due to the extensive lawns.
A slough feeding into Lake Whatcom oocurs on the southeast side. The slough doss not have any shading overstory,
however many waterfow! use . Wetlands WH-88, 87 having an area of 8.8 acres are iccaled at the south end of the siough
near the Mill Wheel Apartments. This wetland is one of the finast complex wetlands remaining on Lake Whatcom and
atthough the overall habital score is low. Canada goose (a non-native subspecies) are over abundant and somewhat of 2
nuisance. Other waterfowl also frequent this habitat year round, including native ooots, dabbiling ducks and diving birds, Less
commen, cavity nesters such as hooded mergansers and wood ducks aiso likely occur here. Beaver (Cesfor canadensis),
muskrat and otier are likely residents of the wellands in this block. Many deer are found grazing on the grass surrounding
the park and adjacent apartment complexes. Numerous deer tracks were seen in the mud along the slcugh's edge as were
freshwater clam shells. The mixed deciducus forest consisting primarily of alder with some cottonwood provides dayviims
refuge for wildlife and breeding areas for passerines and other riparian associated birds. Bald eagles ars seen flying over
the block regularly from their nest in block 80 or a second nest in block 51. The wide, wetiand corridor connecting with
Whatcom Falls Park is bisected by busy Electric Ave. Block 51 connects through the Geneva neighborhood to Lockout
Mountain {block 52). The connection between blocks 51 and 165 is interspersed forest and single family residencas.

Biock 52

T37N R3E 803, 804, 808, 810; T38N R3E 527, 828, S33, 834
Biock Size: 1,085.72 (5,776.78) acres

Habitat Score: 130 — Excellent Mabitat

Risk Score: 031-High Risk

Bilock 52 is a contiguous block of habiiat and working forest land east of Yew Street Road, south of Lakeway Drive and north
of Samish Way. Galbraith and Lookout Mountains occur outside the city limits in this block. Block 52 contains the
headwaters of Hannah, East Cemetery and a variely of smaller streams emplying in to Lakes Whatcom and Padden. As 2
headwater area, this land and forest serve to protect the water quality and ensure the flow for Whatcom Creek. Habitat in
this block is diverse with foresis varying from iowland coniferous to mixed conifer/hardwood and mixed deciduous. Porlions
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of the block that have not been recently logged, some arsas have very large down woody debris {(old growth stumps and
iogs), but most of the trees are mid-sized second or third growth, Large woody material are essential for a healthy forest
providing nuirients and material for soil bullding, water retention and essential habiiat for many species and prey.
Urforiunately, areas cumently logged are baing striped of woody material which is subsegquently burned and lost forever. In
addition, the recenily planted forests are primarily hybridized, non-native Douglas fir. Currently, there is intensive logging
throughout the mouniain and the remaining native, naturally regeneraied second growth forest is being liguidated. This
marks tha loss of vilal mature forest habliat, species diversity and genetically native forest. Pileated woodpecker, barred
owis, grouse, band-talied pigeon a variely of passerines and raptors commonly use the mature forssted arsas. The use of
younger forasis are restricted to seasonally nesting passerines, aerial foragers and hawks. Temesirial wildiife known 10 have
inhabit thie biock include common mammals and less common black bear (Ursus emericanus), cougar, mouniain beaver and
porcupineg. Amphibians and reptiles of this srea are poorly known. This block iz essential to wildlife movement between the
Cascades and the Chuckanuts, However, logging activitles and construction of logging roads has altered the hydrology and
established game trails throughout the Mountain. As headwater lands, any chemical management of these forest lands
should be prohibited. In addition the introduction of logging roads have provide grester access for hunting and couid result in
the exiirpation of ceriain large mammals such as black bear and ek In this area, An extensive system of recreationsg!
mouniain bike trails has been built and is frequently used by local riders. This encouragss additional human presence.
Devejopmeants along the north and south edges of the biock are increasingly isolating other more urban habitat blocks from
ihis essential upland link {0 the Cascades.

Biock 524

T8N R3E 833

Block Size: 18.32 (18.32) acres
Fabitat Score: 0386 — Poor Habitat
Risk Score: 033 — High Risk

Due to unclear divisional boundaries, mos! of block 52A from the 1991 assessment is now included in biock 52. Block 52a
was previously 2 fully forested with mature native conifers and interspersed with wetlands. The block has been developed by
Bellingham Schoot District and now consists of the habitat strip west of Kulshan Middle School. In 1881, this was an
essential north-south corridor connecting Whatcom Falls Park (block 80} to block 52 (Lookout ML), it is however been
reduced {0 a sirip of habitat the value and function of which is guestionable. Wetlands WH-T0, 71, 72, 73 having a lolal area
of 2.0 acres are contained in block 52A. The remaining forest is primartly mixed conifer/hardwood buts has no interior
funciion and provides daytime refuge for terrestrial animals and breeding habitat for passerines. There are likely a variety of
amphibians found throughout the wetlands as well.

Block 53

T38N R3E 833

Block Size: 17.66 (17.68) acres
Habitat Scorer 038 — Poor Mabiiat
Risk Scors: 020 — Moderate Risk

Block 53 is strip of habital surrcunding housing development south of Lakeway Drive. The block is a donut shaped band of
tress around single family residences. it consisis of mixed confferhardwood trees and is excellent habital for passerines
and other avian species. | also provides dayiime refuge habilat for medium and possibly deer. I connects with biock B2,
The east fork of Cemetery Cresk runs through the block with thin riparian habiiat and Hittle or no upland habitat connsctions.
The in-stream habiiat needs further examination. Resident fish use this reach of the stream, although the ability of
anadromous fish fo make it pasi Wobumn is unknown, No wetlands oocur in this block.

Block 54

T38N R3E 828, 833

Block Size: 4.70 {(4.70) acres
Habital Score: 035 — Poor Habitat
Risk Score; 017 — Low Risk

Block 54 is island habitat within housing development south of Lakeway Drive. This block is smalt and has limited habiiat
value. Primary value would be to avian species. It does provide a link between Whatcom Falls Park (block 80) and block 52.
An ephemerat portion of Hannah Creek flows through block 54. Much of the riparian area is yards without adequate shading
and the stream is subjected o chemicals used on the vards, Habitat restoration would improve wildlife use and stream
quality in this block.

Biock 55

T38N R3E 533

Biock Size: 4.20 {4.20) acres
Habitat Score: 031 - Impaired Habitat
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Risk Score: 027 — Moderate Risk

Binck 55 is island habiiat within housing development south of Lakeway Drive. This block is small and has limited habitat
value. Primary value would be to avian species. It doas provide & link between Whatcom Falis Park {biock 80) and
Loockoul/Galbraith Mountains (biock 52). An ephemeral portion of Hannah Creek flows through block 85, Much of the
riparian area is yards without adeguste shading and the siream is subjscied to chemicals used on the vards. Habitat
restorgtion would improve wildlife use and strearm quality In this block.

Biock 554

Biock 55A was developed in 2002,
Block 56

T8N R3E 821

Biock Bize: 12.06 {12.08) acres
Habital Score. 050 — Poor Habilat
Risk Score: 028 — Moderate Risk

Biock 58 is backyard and strip habitat in the Alabama Hill neighborhood nesar Big Rock Park. Two wellands, WH-84 and 85
hawving an area of 3.6 acres oocur here. This habliat was previously intact forest, but has been fragmeanted by residential
deveiopmant. This habitat is narrow and value is imited o urban tolerant species. Bome passerines will find uzable habitat
inn the conifer forest, but usabilily by terrestrial wildiife is limited to daylime refuge and corridor connectivity,

Biock 584

T338N R3E 821

Bicck Size: 4.81 (£.81) acres
Habitat Score: 013 ~ Impaired Habital
Risk Score: 014 — Low Risk

Block 56A was previously connecied to block 56; however residential development has severed the connection, The block
follows a bluff line and has a more open canopy than does block 56. Habitat values to wildlife are similar to block 56.

Block 57

T38N R3E 5821, 828

Block Size: £.75 (8.75) acres
Habitat Score: 027 — Impaired Habitat
Risk Score: 011 - Low Risk

Block 57 has been partially developed. H was previously a mixed conifer/hardwood vacant U-shaped lot. The western
portion of the U was developed with single family residences. This block connects 1o block 80 via the railroad trall sysiem
and backyards. lis habitst value rests primarily with passerine usage and a3 a corridor between block 80 and block 151,
Movement through this area and across Alabama Street for terrestrial wildlife is difficull. Wildlife and human passage
through this area could be improved with an overpass over Alabama Sirset.

Block 58

T30N R3E 521, 828

Block Size: £.50 (6.50) acres
Habitat Score; 024 — impaired Habiiat
Risk Score: 012 — Low Risk

Biock 58 is backyards and vacant lots north of block 80, |t is connected {o that block by backyards. Portions of the biock ars
wooded and others are faliow field. This block has limited habitat value for wildlife. Some avian species will be able 1o use
it, but terrestrial wildlife is tess likely to oceur here. lis close connection 1o blogk 60 near Scudder pond will allow some
wildlife movement through the block.

Block 58
T38N R3E S21
Block 59 was not found

Block 80

T38N R3E 521, 828, 828

Block Size: 355.94 (355.94) acres
Habitat Score: 134 — Excellent Habitat
Risk Score: 018 — L.ow Risk
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Block 80 is Whatcom Falls Park, Bayview Cemetery and Railroad Trall. They are contigucus open space and 2 significarnt
and valuable urban habitat area spanning over 300 acres from Lake Whaicom west to Woburn Street. Encroaching
rasidential development along the park's sdges continues o whittle down the total habiial area and in turn devalue the area
for wildlife. Cumulative habitat and corridor loss over time has greally impactad the arsas function and vaiue for wildlife.
Development across Lakeway Drive is cutting off corridors which would link the park o Lookout Mountgin, The park is
already sssentially cut off from Squaticum Mountain via development surrounding Barkley Boulevard, Alabama Hill and
Britton Road. Block 80 has 19.7 acres of wetland, Whalcom Cresk culs through the block with waterfall, pocls and riffles.
HMannah Cresk flows into Whatcom Creek within this block. Wildlife using this block includes deer, coyote, fox, beaver,
muskral, raccoons and opossum {Didelphis virginlana), Avian species found here include meriin {Falco columbarius),
American dipper (Cinclus mexicanus) green-backed heron {Butorides striatus), gulls, common mergansers (Mergus
merganser; and buffisheads (Bucephals albeolzy. A fish hatchery in the park stocks the lake and siream with cutthroat and
rainbow trout. Thousands of fish and wildlifs including juvenile saimon and Pacific lamprey {Lampsefra fridentate},
amphibians, birds and including mammails such as deer and otier, were killed when 2 gas pipeling breached and leaked fus!
axploded in 1988. Fire burned the Whatcom Creek corridor and associated upland from the pipeling downstream to -5
Through intensive restoration work, much of the lower gorge is regenerating after the fire and appears o be initially
successiyl The block contains 2 bald eagle nest and spawning and rearing habitat for fish. Much of the upland in the park
has had access by people and therefore is not pristine due o the many trails which wind through the block., Scudder pond
on the easiern side of the park is infected with bullfrogs (Rans cafesbelana) which offset the survival and sbundance of
native amphiblans. However, with the restoration of riparian habitat following the fire, recovery of the stream and
regsiablishment of wildlife corridors to the large upland forest blocks, block 80 will continue 1o provide excellent habitat for
fish and wildlife,

Biock 81
T3I8N R3E 821
Block 61 was devsioped.

Block 62
T38N R3E 821
Bilock 82 was devsloped.

Block 63

Block 63 was not found.,

Block 64

T38N R3E 822

Bigck Size: 5.56 (5.56) acres
Habitst Score: 047 — Poor Mabiist
Risk Score: 017 — Low Risk

Biock 64 is a2 U-shaped block 1o the west of block 68, The block was formerly & sguare, but recent clearing and deveiopment
have removed 8 portion of £, Y is surrounded by heavily developed residential areas, but is connecied o Silver Beach Creek
through a narrow forested corridor. The forest is mixed soniferfhardwood and will have similar species to block 85, Dus io
its fragmentation, breeding populations of most terrestrial species will not be sustained. It funclions more imporiantiv as 2
daviime refuge. A vanety of avian species will be able 1o use this block for breeding.

Block 88

T38N R3E 822

Biock Size: 47.08 (47.08) acres
Habitat Score: 070 — Fair Habitat
Risk Score: 020 ~ Moderate Risk

Block 85 is the riparian sirip along Silver Beach Creek. This area is heavily developed and the riparian band is
compromised. Habitat consists of a mixed conifer/hardwouod forest with occasional residential ponds. Snags, gardens and
forest provide good habital for avian species and urban tolerant terrestiial animals. it is likely amphibians are found along
the stream and there is potential for fish although at this time usage is unknown and requires further examiniation. Block 65
was previously connecied to the shoreling of Lake Whatcom. This connection has since been severed. 1t is important for
wildlife movement that the connections between upland and shorglines be maintained and resiored where possible,

Block 65A

T3BN R3E §15

Block Size: 13.54 (13.54) acres
Habitat Score: 051 ~ Poor Habitat
Risk Scorea: (30 —~ High Risk

Block 65A is strip habitat along Silver Beach Creek on the west side of Britton Road. The area directly adjacent o the road
is a steep bank surrounding a small pond. Several medium sized snags occurred arcund the pond. This area is good
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habitat for avian species, but due to its small size it is Imited to 2 movement corridor between the Alabama Hili and Silver
Beach Naighborhoods and Sguslicum Mountain only for larger very mobile terrestrial species.

Block 68

TIBN R3E 822

Block Size: 546G (54.08) acres
Habitai Score: (58 — Poor Habitat
Risk Scors: 30 - High Risk

Biock 88 is a smatl forested block formerly attached fo block 143, A large portion of the block has been developed since the
last assessment. 1 is still good habitat for 3 variety of wildlife and is still connected 1o contigutus upland forest blocks.
Wetlands and sireams are unknown in this area due to lack of survey. Although habilat is scored as poor, 83 a temrestrial
forest with connections it is valuable and its size provides some forest interior condition. A full survey should be performed i
discern exact wildlife usage. Although wildife usage of this biock is unknown, 1t is likely that the block is used extensively by
deer, coyole, fox, and other small and medium terrastrial wildiife. A variety of avian species including neo-tropical migranis
will use the block,

Block 67

T38N R3E 822

Biock Size: 8.08 {22.05) acres
Habitat Score: (82 — Poor Habiiat
Risk Score: 023 - Moderate Risk

Biock 67 is aisoc g continuation of block 143 and will contain similar wildlife, | is interspersed with rural residences. Block 7
is not contiguous forest and contains fingers of habitat. Wildlife movement through this arsa may be difficult due fo the
narrowness of the connectors, however the block is directly associated with block 143, so il s nof isolaied. Although wiidiife
usage of this block is unknown, it is likely that the block is used exiensively by deer, coyole, fox, and other small and medium
terrestrial wildlife. A varlely of avian species inciuding nec-iropical migrants will use the block.

Biock 68

T38N R3E 828, 832

Block Size: 124.39 {124.39) acres
HMabitat Scorer 0898 — Good Habitat
Risk Score: 018 ~ Low Risk

Biock B8 contains the stream corridors for both branches of Cemetery Creek, Fever Creek and their confluences with
Whatcom Creek. This is an importani riparian-forested weiland and was identified as vital 1o salmonid rearing in the
Whatcom system. The forest upland served as shade, wood recruitment and connection for semiaguatic species requiring
terrestrial habitat. The forest component is mixed conifer/hardwood forest with exiensive wetlands, WiH-1 and 42 have a
1otal of 1.7 acres, At one time this block coniained the largest contiguous wetland in the watershed. However, portions of
that wetland and s large sres of forest have been developed. Large resideniial developments have destroved a significant
poriion of this block and encroached on the riparian buffer for the two streams. Whereas block 68 was previously & large
contiguous sguars, now it has 3 narrow fingers. Edge habitat has been increased dramatically lowering the abiiity of the
block o support interior dependent species. The habital function and value have been greatly reduced for both aguatic and
terresirial species. Wildlife and fish using this block will be similar to that of block 80.

Biock 89

T38N R3E 828

Block Size: 41.81 (41.81) acres
Habitat Scors: 049 — Poor Habitat
Risk Score: 028 ~ Moderate Risk

Block 69 is the forest block adiacent o the aguatic center and recreational ball fields. This block is a lowland temperate
conifer forest and includes wetlands WH-2 and 3 with 1.9 acres. Lincoin Creek passes along the northern end of the block,
but the riparian area is highly degraded and includes much open space and garbage. Coho and sleelhead salmon and
searun cutthroat trout use portions of this reach to rear and with restoration work, rearing habitat couid be greatly improved.
The forest block provides daytime refuge for terrestrial wiidlife and nesting and foraging for a variely of avian species. The
adjagent lawn areas of the recreational fields have limited foraging habitat for birds. The block is also quite isolated from
adjacent blocks. Large terrestrial wildlife can move over the field areas into block 88, but smailer wildlife will have difficulties.

Block 70

T38N R3E 829

Biock Size: 8.52 (8.52) acres
Habitat Score: 038 — Poor Habitat
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Risk Score: 008 — Minimat Risk

Block 70 is a narrow riparian sirip along Lincoln Creek. it consists of 3 few trees and iots of blackberries. Sieethead and
coho salmon and cuithroat trout use portions of this reach for rearing. Wetland WH-4 with 1.1 acres provides some habilat
for amphibians and fish. Tha slream passes east under Lincoln Strest through & culvert to yards and a very narrow riparian
area. Thiz reach could use some restoration work including removal of invasive spacies and garbage. Habitat use by
wiiclife is imited 10 & Tew avian speciss and fish and daviime refuge for urban tolerant species.

Biock 71

T3BN R3E 326

Biock Size: 9,35 (8.38) acres
Habitat Score: 019 — impaired Habital
Risk Scora: 013 — Low Risk

Blogk 71 is Rooseveit Park and adigcent open space 1o the south including the Bovs and Girls Club. Fever Cresk runs
through the block, however the riparian area is compromised along much of the stream and the block is isolsted. The
majorily of the block is lawn or fallow field. A few shrubs grow along the siream corridor, but will only provide a habilat for s
few urban avian species, Dus lo its lack of conneclivity, this block is essentially a sink for wildife, Wetlands WH- 28 and 30
having an area of 1.9 acres were found here. WH-2% has been devsloped jeaving 0.2 acres of welland in this biock., MNe
terresirial marmmals or amphibians will be supported by this block.

Block 72

T38N R3E 816

Block Size; 223.70{223.70) acres
Habitat Score: 115 = Good Habiiat
Risk Score: 026 - Moderate Risk

Block 72 is the southem end of Dewey Valley. The forest is a rmixture of confers and hardwoods. This block is the essential
link between block 73 and the eastiwast corridor 1o the cascades as well as south into Fever Creek and sventually Whatcom
Fails Park. So faris has been maintained as fores!, fallow field or pasiure. Some development along the stresm corrider
has occurred, but not as exiensively as more western blocks. The forest provides habitat for 2 variety of avian and terrestrial
species. Deer, coyote and a variety of smaller terrestrial wildlife utilized this block. Because of the variety of habitats, avian
species using forest, field or both are common here. Snags occur throughout the forest adding to the habitat availability.
The extensive wetiands including SQ-52, 53, 54 provide 29.6 acres of wetland habitat for amphibian and other species. With
the wetland/upland forest component of this block it is likely that westermn toad occurs here. Squalicum Creek provides
habitat for coho, sieeihead and chum salmon, searun cutthreat froul and a variety of resident fish species. However,
increasingly high amounts of turbidity from construction run-off is degrading water quality and filling in salmon spawning
gravel. The wetlands provide stream recharge for Squalicurn Creek and it is essential that they be maintained. The
conngctor across the ML Baker highway o block 149 i3 narrow, but should be preserved as it provides wildlife access o
adjacent blocks in a 35 mph zone as opposed to a 55 mph zone. This block connects east to block 140 across Dewey
Road. This connection is excellent due {o its width and the Jow traffic volume on Dewey Road. Eveniual connections to
Sgualicum and King Mountains cccur through this block. Porlions of this block are owned by the DNR and the rest is
privaiely owned. This block should remain intact s0 it can continus 1o provide habitat and corridors through the city for
Bellingham's wildlife.

Block 73

TABN R3E 517

Biock Size: 189.72 (188.72) acres
HMabitat Score: 118 — Good Habitat
Risk Score: $38 ~ High Risk

Block 73 is a very large block of regenerating mixed deciduous forest. Alder, birch and cotionwood dominaie in a similar
manner to blocks 74 and 75 as this is a continuation of that forest. A few large snags are found throughout the forest and
around the pond. Sunsst pond has a variety of resident and anadromous fish including cohe, chum and steelhead salmon
and searun cuithroat troul. Crappie (Pomoxis annulans), large mouth bass (Micropferus salmoides), sunfish {Lepomis
macrochirus), perch (Perca sp.}, bullhead and cutthroat frout are & few of the resident species using the pond. The pond has
& narrow shoreling ledge and is very deep. Beaver, muskrat, olter and mink are found along the shoreline. Deer, coyote
and other terrestrial wildlife use the biock as an east/west corridor. Many avian species including waterfow!, passerines and
raptors are found throughout the forest and along the shoreline. A variety of amphibians are expected in the wetlands.
Wetlands occurring here are SQ-39a, 38b, 39, 40, 41, 423, 42b, 43, 48, 493, 48b and 49¢ having a iotal area of 131.8
acres. These wetlands are essential {0 the regeneration of Squalicurmn Creek. They provide flood control and detoxification
of waters as well as support 2 variety of wildlife. The wetlands provide stream recharge for Squalicum Creek and it is
essential that they be maintained. Block 73 is the essential eastiwest connector between the more developed blocks to the
west and the less deveioped ones to the sast. Al the easiern edge of the block, faliow field and pasture provide grazing for
ungulates and hunting opportunities for raptors. Wildlife crossing signs need to be posted on James and on Hannegan. A
wildlife underpass under Hannegan would be the best solution to wildlife movement. Only a small portion of the block is
protecied. 1t is an area essential to wildiife in Bellingham and should be fully protected.
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Block 74
T38N R3E 818, 818

Block Size: 88,15 (89.186) sores
Habital Score: (87 — Good Habitat
Risk Score: 036 - High Risk

Block 74 is sast of 1-5 and consists of regenerating mixed deciduous lowiand forest with alder, birch {Belula sp.) and
emergent cottonwoods {Popufus sp.) dominating the species list. This is a classic riparian forest, Bgualicum Creek runs
through the block as is passes between Sunsel Pond and Bug Lake. Coho, steelhead and chum saimon and ssarun
culthroat trout use this reach. The only sasy passage under -3, in the Cily of Bellingham, is located betwseen blocks 74 and
75 1o the west. Wildlife were able 1o move freely between these blocks, but with the development of the Squalicum Creek
fiond plain with cold storage and medical faciliies and clearing of associated forest, the habitat on the west side of the
freeway has been degraded. There are however deer that use this passage as well as other species, howsver withoul good
habitat connectors for the underpass to bug Iske and Squalicum Creek, many animals become confused and atiempt to
chimp the embankment and cross -5, where they ars killed. The corridor o the east follow through more open lands foward
Dewey Valley, The forest habitat is multi-layered with & thick understory providing good cover and food for wildlife. The
variety of irees allows a diversily of avian species o inhabit this block as well, Several large wetlands are found in block 74
including SQ-33, 34, 35, 38, 37 and 38 having a tolal area of 34.84 acres. The exiensive watllands provides habitat for a
variety of amphibians. The weilands provide stream recharge for Squalicurmn Creek and i s essential that they be
mainigined. Wikdlife must cross James Sireet 10 access blogk 73, Wildlife crossing signs here are essential io minimize
road moriality, The railroad grade passing through this block would be an excellent greenway addition.

Block 75

T38N R3E 818, §18

Block Size: 48 45 (45 48) acres
Habitat Bcore: 115 - Good Habitat
Risk Score: 036 ~ High Risk

Block 75 is a regenerating mixed deciducus forest consisting primarnily of alder, birch and emergent cottonwood. Bug Lake is
pan of the Squalicum Creek system and contains beaver, coho, steelhead and chum salmon as well as searun cutthroat
trout. Resident fish species include: crappie, large-mouth bass, sunfish, perch and bullhead. 1t has extensive wetlands
including SQ-28, 29, 30, 31 and 32 which have at total area of 28.2 acres. The wetiands provide stream recharge for
Squalicum Creek and it is essential that they be maintained. This block has exceilent habitat for a variety of species
including amphibians. With i3 thick understory, canopy inciuding emergeni ireas and snags,; deer, coyotes and other small
mammals will thrive here. it also has an excellent connestion to bleck 74 and upland through the Dewey Valley to the
Cascades, This is the only area in the city where -5 has a bridge over & stream corridor. Wildlife can move through this
block without the risk of crossing the freeway. It is an example of what should exist over Padden Creek. Portions of the
black are public reserve and have a {rail that connects Comwall Park under 1-5 to Sunset Pond. The old railroad {rail with
some improvermnents would be an excellent addition to the greenway system.

Block 78

T38N R3E 818, 818

Biock Size: 93.80 (83.80) acres
Habitat Score: 084 — Fair Habitat
Risk Score: 528 - Moderate Risk

Biock 75 is Cornwall Park and adjacent open space. Squalicum Creek passas through Comwall Park. Portions of the
stream have excellent riparian coverage and others ars surroundead by lawn. A few trees are spread throughout the pasture,
The primary overstory is Douglas fir with the undersiory varying from open to thick shirubs. Anadromous fish including coho,
churm and stesthead salmon and cutthroat trout use this reach of the siream. A variety of avian species inhabits this block
including barred owtl, wood duck, green heron (Buforides virescens), great blue heron, olive-sided flycatcher and breeding
Cooper's hawk. The portions of the park with a very thick undersiory are excellent habitat for wildlife because they limit entry
by people and their pets. The block has a direct connection with block 75 over Sgualicum Parkway, howsaver, with the
amount of fraffic using this section of the road some ierresirial wildiife cannet move between the blocks easily. Culverts
under road have been blocked by beavers and road provides a great barrier for wildlife movement. Block 78 aiso connecis
across Meridian Street 1o block 814, the Squalicum Creek riparian strip. Movement in this direction is more difficult for
terrestrial wikdlife, although stiit possible. A bridge over Squalicum Creek instead of the current box culver would aid in
wildlife movement. Wetlands associated with this block include 8Q-25, 26, 27 having a total area of 8.7 acres. These
wetlands are associated with the stream because the upland is primarily dry Douglas fir forest. The eastern third of block 78
is 2 horse farm with devegetated riparian areas. Porlions of the pasture area are for sale for development. it is essentisl
that a corridor between block 76 and 75 be maintained.

Biock 77

T38N R3E g18

Biock Size: 5.12 {5.13) acres
Habitat Score: 046 — Poor Habitat
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Risk Score: 026 — Moderate Risk

Biock 77 is a trangular block with a tributary of Sgualicum Creek flowing through . Formerly 2 beaver dam occcurred in 2
portion of block 77 that was developed. The oversiory is primarily small deciduous trees. In mid summer, waler was present
in the siream, but flow was nol good. Wetlands 50Q-18, 20 are located here in associztion with the stream. Thevhave
iotal area of 0.8 acres. 8019 was formerly in the block and had a beaver dam, but it has since been developed. Wildlife
use of this block is limied to primarily avian spedciss.

Block 78

T3BN R3E 518

Biock Size: 33.8%8 {33.99) acres
Habitat Bcore: 027 — impairsd Habilat
Risk Scors 018 — Low Risk

Block 78 consists of mixed residential and commercial development. The residences in this block are spaced widely apart
and portions of the block are thickly forested with a mixiure of conifers and deciduous trees. Block 78 was praviously
conneciad with block 75, but clearing along -5 and the Bellinghem Cold Siorage facilily has degraded this connection for
use by all but the most mobile of terresirial species. Wetlands SGQ-23 and 24 comprising 0.9 acres ars jocated in this block.
Restoration is recommended 1o reconnect blocks 78 and 75, Avian species and urban folerant wildiife will are the primary
wildiife using this block.

Block 79
T3I8N R3E 818
Block 79 was not found,

Block 80

T38MW R3E 518

Biock Size: 22.97 {22 97) acres
Habitat Scorer 050 ~ Poor Habitat
Risk Score: 027 — Moderate Risk

Biock B is the Spring Creek ravine between East Bakerview Road and Meridian. Forestation is limited to the area
surrounding the stream, the rest of the block is fallow field or pasture. This block eveniually connects to block 157. Habitat
is limited to avian and terrestrial species that can use both shrub and fallow field habitat. Portions of Baker Creek wind
through the southeastern corner of the block. Fish use of the streams within this block is limited by the large culveris under
5 and the Meridian Sireet retail centers. Daylighting these streams will increase usability by fish species,

Block 81

T3GN R2E 813

Block Size: 142.51 {142.51) acres
Habital Score: 047 -~ Poor Habiat
Risk Score: 024 —~ Moderate Risk

Biock 81 is the Bsilingham Golf and Country Club. Baker Creek meanders through the golf course with iiitle setback or
vagetative buffering, the corridor provides polential riparian and in-siream habitat ¥ enhanced. Searun cutthroat trout,
sigethead, chum and coho salmon are found in the siream. There is poor fish passage st Birchwood Avenus; however it
spans the stream corridor with a bridge rather than a culvert which is good. Between the fairways and surrounding the golf
course are sirips of mature Douglas fir. The riparian ares through the golf course needs some enhancement 1o improve use
for fish species. The forest provides nasting and foraging habitat for & variety of avian speciss and some tolerant terrestrial
species.

Block 81A

T38N R2E 513, 824

Block Size: 13.04 (13.04) acres
Hahitat Scors; 067 — Fair Habitat
Risk Score: 027 - Moderate Risk

Block 81A is the Squalicum Creek corridor west of Comwail Park. This portion of the siream has seen much enhancement
and with time the vegetative cover will improve. Currently portions of the siream are exposed to sunlight fimiting the habitat
for spawning salmonids. Most of the riparian vegsiation is deciduous with alder and willow {Saiix sp.) dominating. The block
is bordered on the east by Meridian, on the south by the Columbia neighborhood, on the west by the Northwest Road bridge
and on the north by Squalicum Parkway. It provides an essential corridor between the uplands and shoreline,  Squalicum
Creek is the only stream on the north side of Bellingham that afiows wildlife movement from the mountains to the shoreline,

}t is essential that this corridor be maintained and improved. Currently the stream has spawning runs of coho and chum
salmon. Chinook are also seen in the stream, but spawning status is unknown.

Block 82
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T2BM R2E 813
Block 82 was developed.

Rlock B3

T3BN R2ZE 813

Biogk Size: £.82 (5.82) aores
rigbitat Scorer (14 ~ impairsd Mabiiat
Risk Score: 008 ~ Minimal Risk

Block 83 consists of vacant lots and backyard habitats. Residenis should be sncouraged to provide bird boxes and feeding
stations for wildlife and fences that allow the passage of wildiife through the backyards.

Block 84

T8N R2E 813

Biock Size: 4 88 {4.B8) sores
Mabital Score: 011 — Impaired Habilat
Risk Score; 408 — Minimal Risk

Block B4 consists of vacant iols and backyard habitals. Residents should be encouraged 1o provide bird boxes and feading
sigtions for wiidlife and fences that allow the passage of wildlife through the backyards.

Block 85

T38N RZE 813

Block Size: 7.31{7.31) acres
Habitat Score: 014 — Impaired Habitat
Risk Score: 008 — Minimal Risk

Biock 85 consists of fallow field and yvards with a faw trees. Residenis should be encouraged io provids bird boxes and
feeding stations for wildife and fences that aliow the passage of wildiife through the backyards.

Block 88
T38N R2E 813
Block 86 was developed

Block 87

T38N R2ZE 13

Block Size: 1.84 {1.84) acres
Habitat Scorer 010 — Impaired Habitat
Risk Score: 008 ~ Minimal Risk

Block 87 is a paich of trees adjacent to 1-5. The vaiue of the habitat is questionable due to its isclation and proximity fo -3,
Wiidlife using this block are at risk from vehicular traffic.

Block 88

T38N RZE 813

Block Size: 5.31 {531 acres
Habitat Score: 014 — Impaired Habliat
Risk Score: 008 ~ Minimal Risk

Block 88 is a mixture of regenerating forest and cleared areas. i is adiacent 1o -5, but not compiletely isolaied; howsver,
wildlife using this block are at risk from vehicular traffic. it connects to block 89 across 2 large open faliow field area. Block
88 has limited habitat for wildlife. A few bird species will uss the forest block for nesting and foraging.

Block 8%

T38N R2E 314

Block Size: 33.69 (33.69) acres
Habitat Scors: 063 ~ Poor Habitat
Risk Score: 020 — Moderaie Risk

Block 88 was once connected 1o the shoreline via blocks 114, 118 and 120, It was also previously connectsd to block 128
and 127 across -5; however, this corner connecior has been developed info a Fred Meyer. All connections across -5 have
been completely severed south of Bakerview Road. It is a large regenerating forest block consisting primarily of deciduous
trees with an occasional conifer. Srnall wetiands occur through out the block including SQ-5 and 6 having a total area of 1.7
acres. As the block is bordered on the northeast side by -5, movement in that direction is limited {0 avians and even then
low flying species are at high risk. Al one lims it was part of the wetland system that recharged Silver Creek, but now its
wetiands are completely isolated. Although their siream regeneration capacity has been eliminated, they are essential for
residing armphibians. The block provides a daytime refuge for terresirial wildlife and nesting and foraging habitat for birds
including snags for snag dependent species.
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Biock B9A
T3BN R2E 314

Block Size: 20.91 (20.91) gcres
Habitat Score: (52 ~ Poor Habilat
Risk Score: 824 ~ Moderats Risk

Block 894 was formerly connected with block 83, but is now separated by West Maplewood Drive. 1t like block 82 is a mixed
coniferfhardwood forest with the deciducus trees dominating similar fo those in surrcunding blocks, This block has mors
open fallow field areas than block 88, but only one small wetland, 8G-7 which has an area of 0.6 acres. Block 884 i3
essential for wildlife movement between 88 and 118 and in tum the biocks surrounding the airport

Biock 90

TAEBN R2E 814

Block Bize: 21.51 21.51) scres
Habital SBcorer 335 — Poor Habitat
Risk Scors: 016 — Low Risk

Biock 90 is & midure of intact forest block and potential backyard sanciuary habitat. The forest block including wetland 80-4
which has an area of 2.0 acres. The forest is comprised of a mixiure conifers and hardwoods similar & surrounding biocks.
This block provides good habitat for avian species and daviime refuge habital for lerresirial wildlife. The wetlands
surrounded by forest also provide habliat for amphiblans.

Block 81

T38N R2E 514

Block Size: 15,50 {15.50) acres
Habitat Score: 018 — Impaired Habitat
Risk Score; 008 — Minimal Risk

Bleck 91 has potential for backyard sancivaries. Residenis should be encouraged to provide bird boxss and feeding
stations for wiidlife and fences that aliow the passage of wildlife through the backyards. Block 81 has more contiguous tree
cover than blocks 82 through 95,

Biock 92

T38N R2E 514

Block Size: 19.40 (19.40) acres
Habitat Score: 014 — Impaired Mabitat
Risk Score: 008 —~ Minimal Risk

Block 82 has potential for backyard sanctuaries. Residents should be encouraged to provide bird boxes and feeding
stations for wildlife and fences that allow the passage of wildlife through the backyards.

Block €3

T3ABN R2E 814

Blogk Size: 262 {2.62) acres
HabHat Score: 012 - Impalred Habilat
Risk Score: 008 — Minimal Risk

Block 83 has potentia! for backyard sanciuaries. Disturbed ares. Residenis should be encouraged 1o provide bird boxes
and feeding stations for wildiife and fences that allow the passage of wildlife through the backyards.

Block 94

T38N RZE 814

Block Size: 2478 {24.78) acres
Habitat Score: 015 - Impaired Habitat
Risk Score: 008 — Mirnimal Risk

Block 94 has potential for backyard sanciuaries. Disturbed area. Residents should be encouraged 1o provide bird boxes
and feeding stations for wildlife and fences that aliow the passage of wildiife through the backyards.

Block 95

T38N R2E 514

Block Size: 8.30 (8.30) acres
Habitat Score: 013 — Impaired Habitat
Risk Score: 008 — Minimal Risk

Block 95 has potential for backyard sanctuaries. Residents should be encouraged to provide bird boxes and feeding
stations for wildlife and fences that allow the passage of wildlife through the backyards.
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Block 86
TE8N R2E 524

Biock Size: 8.02 (8.02) acres
Habitat Score: 013 — Impaired Habitat
Risk Bcore: 308 - Minimal Risk

Block 98 is a potential backyard sanctuary. Residenis should be encouraged o provide bird boxes and feeding sistions for
wildlife and fences that aliow the passage of wildlife through the backyards.

Block 97

T38N RZE 824

Block Size: 8.03 {B.03) acras
Habitat Scorer 011 - bmpaired Habitat
Risk Score: {008 - Minimal Risk

Biock 97 is & polential backvard sanctuary. Residents should be encouraged to provide bird boxes and fesding siations for
wiidiife and fances that allow the passage of wildlife through the backyards.

Block 88

T38N R2E 824

Block Size: 517 {(5.47) acres
Habitat Score: 044 — Poor Habila!
Risk Score: 024 — Moderaie Risk

Block 88 contains the oullet io Baker Creek and sirip habitat north of Squalicum Parkway. 1t is primarily blackbermies and
small shrubs. The stresm outlet had lols of garbage and needs some restoration work. The connector with block 81is 8
bridged ravine rather than a culvert which is excellent and aliows wildlife rouch easier passage. The ralirpad tracks slso
cross the stream via a bridge.

Block 89

T3BN R2E 524

Block Size: 68.18 (68.18) acres
Habitat Score: 020 — Impaired Habitai
Risk Score: 018 — Low Risk

Block 82 is the gravel pit north of Squalicum Parkway. Porlions of the pit are still working, but the edges are regenerating
shrub habitat. Value is limited to a few urban associated bird species and small mammais. Once the gravel pit is closed,
this would be an excellent spot for a park or recreational fields. A gresnway trail connecting Cormwall Park to Sgualicumn
Beach and Little Squalicum Creek oulflow passes through this block on the northern edge. Many people were ohserved
using this trail for exercise. Block 89 connects 1o the shoreline through blocks 107 and 108,

Blogk 100

T38N R2E 524

Block Size: 15.27 (15.27) acres
Habitat Score: 063 — Fair Habitat
Risk Score: 028 — Moderate Risk

Biock 100 is a portion of the Sgualicum Creek riparian corridor between Northwest Avenue and West Street. 1t consists of
mixed deciducus trees with shrub understory. The riparian area is well vegetated in places more than 200 feet wide.
Squaticum Creek has had soms restoration. Vegelation extends up bluff face into the Columbia neighborhood.

Biock 101

T38N R2E 524

Biock Size: 20.24 (20.24) acres
Habitat Score: 085 — Poor Habitat
Risk Score: (28 ~ Moderate Risk

Block 101 is a continuation of block 100, 1t has variable width, and has a well vegetated biuff line. This block wraps around
the corner of Sgualicum Parkway and Roeder Avenue and continues along the maring bluff. The bluff is mostly blackberries
and shrubs with a few trees including big-leal maple, willow and apple. The extensive berry paiches provide an ample
supply of food for birds. Care should be taken to avoid disturbing the soils upland from the bluff, so the bluff does not wash
out as happened at on residence. Construction inland from that house inserted water into the ground and caused the bluff
line {o erode where the water flowed out. The trees along the biuff provide essential perches for raptors. Squalicum Creek
empties into Bellingham Bay in block 101. Al low tide, passage into the stream is blocked by a wide concrete apron at the
mouth. At high tide, fish passage is relatively easy.
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Block 102
Biock 102 was not found.

Block 103

Hiock 103 was not found.

Block 104

T38N R2E 824

Biock Size: 7.49 (7 49) acres
Habiiat Score: 012 — impaired Habiiat
Risk Scors: 210 — Low Risk

Block 104 is g potential backyard sanciuary. Residenis should be encouraged 1o provids bird boxes and feeding siations for
wildlife and fences that allow the passage of wildlife through the backyards.

Biock 108

T3I8N RZE 824

Biock Size: 875 (68.75) acres
Habitat Score; 013 - Impaired Habilat
Risk Score: 010 — Low Risk

Biock 105 is a potential backvard sanctuary. Residents should be encouraged to provide bird boxes and feeding siations for
wildlife and fences that allow the passage of wildlife through the backyards,

Block 108

T3E8N R2E 324

Block Size: 12.83 {12.83) acres
Habitat Score; 013 ~ impaired Habitst
Risk Score:

Bilock 108 is a potential backyard sancluary. Residents should be encouraged to provide bird boxes and feeding stations for
wildlife and fences that allow the passage of wildlife through the backyards.

Biock 107

T38N RZE 824

Block Size: 16.27 (10.27) acres
Habitat Score: 021 — impaired Habilat
Risk Score: 013~ Low Risk

Block 107 is 2 potential backyard sanctuary. Residents shouid be encouraged o provige bird boxas and feeding stations for
witdlife and fences that aliow the passags of wildlife through the backyards.

Biock 108

T38N R2E 523

Biock Size: 41 48 (41.48) zcres
Habital Score: 084 — Fair Habitat
Risk Score: (323 - Moderate Risk

Biock 108 inciudes the lower portion of Litlle Squaticum Creek. This riparian area contains an excellent variety of deciduous
rees with an occasional conifer. At least two small Sitka spruce were noted. The block has ots of shrubs including
hawtharne, very large service berry, pacific ninebark and of course blackberry. Alder, big-ieaf maple, cottonwood, willow and
occasional cherry were the dominant trees. A very large invasive vine was seen on the northern trail. A greenway path
borders the stream on both sides. The path is nice, but portions, especially along the raflroad have been sprayed with
herbicides. Once the path reaches the shoreline, the siream is direcied through a culvert onio the beach. The culvertis
perched at least 8 inches and appears io be perching itself. 1t is recommended that & bridge be placed at this stream
crossing to prevent continual culvert perching and thus decreased fish access. in places, the streambed has nice gravel and
with plantings and it maybe could support a small popuiation of salmon. The stream had excellent flow and was surrounded
by either forest or wet meadows. A kingfisher was seen in this block. Two boats were gilinetting near the mouth of Litlle
Sgualicum. The beach is exceilent, very little garbage, nice sand and has known surf smelt and sand lance spawning aress.

Block 108A

T38N R2E 823, 824

Block Size: 11.85 (11.85) acres
Habitat Score: 018 — impaired Mabitat
Risk Score: 025 — Moderate Risk

Block 108A is a continuation of block 108 but is almost exclusively fallow field. it provides good habitat for hunting raptors,
small mammals and snakes. The upper portion of Liitle Squalicum Creek flows through here, but at the time of field visit, the
stream was dry. The riparian area needs some restoration including garbage rermnoval. The railroad tracks through the block
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have had the edges spraved with herbicides. Mechanical weed control is recommended due the close proximity to Little
Squalicum Creek. Some reslorative planiings have occurred along the greenway trail and with time will improve habitat
aualidy.

Block 109

T38N R2E 823

Block Bize: 0.54 {2.45) acres
Habitat Score; 012 - Impaired Habitst
Risk Score: 008 — Minimal Risk

Block 109 is a potentis! backyard sanctuary. Residents should be encouraged ic provide bird boxes and feeding stations for
witdlife and fences that aliow the passage of wildlife through the backyards.

Block 110

T38M R2E 823

Biack Size: 21.86 {21.98) acres
Habitat Score: 014 — Impaired Habitat
Risk Scors: Q08 - Minimal Risk

Biock 110 is 2 potential backyard sancluary. Residents should be encouraged fo provide bird boxes and feeding stations for
wildlifs and fences that allow the passage of wildlife through the backyards.

Block 111

T38BN R2E 814, 823

PBlock Size: 30,88 {30.88) acres
Habital Score: 046 — Poor Habitat
Risk Score: 817 — Low Risk

Biock 111 siretches from Marine Drive north into the Birchwood Neighborhood. 1 is a mixture of faliow fieid and
regenerating deciducus forest. Alder, willow, big-leal maple, cotionwood and birch make of the forest with a thick
understory. This area is sxceilent daytime refuge habitat for terrestaial animais foraging on the grass portions. A variety of
birds use the block for nesting and foraging including neo-tropical migranis and raptors.

Block 112

T38N R2E S22, 823

Block Size: 23.69 (23.89) acres
Habitat Score: 065 ~ Fair Mabitat
Risk Score; 026 — Moderate Risk

Block 112 is a regenerating forest of primarily alder with an occasional coftonwood. A swath down the center coniains a very
nice wet meadow with surrounding snags. This block provides good habitat for terrestrial and avian wildlife. it also provides
g corridor fink between blocks 113 and 111, A small stream with flowing water borders the northwestern edge of the block.
The riparian corridor in block 112 is much betier than that of the stream in block 191 on the opposite side of Marine Drive.

Block 113

T38N RZE 815, 822, 823

Block Size: 38.94 ({38.94) acres
Habitat Score: 088 — Fair riabilat
Risk Score; (027 — Moderate Risk

Block 113 Is the marine bluff and shoreline from Squalicum Park io the Nooksack River. it is 2 mixiure of shrubs and irges.
Witlow, big-leaf maple and some naturalized apples. Biackberries dominate the shrubs and provide food for foraging avian
and terresirial wildlife. Bald eagles commonly fly along the bluff and perch {(where available) during foraging. Both adults
and sub-adulis bald eagles and a variety of gulls were seen soaring along the biuff line over the bay. On the property at the
southemn edge of the airport some greenway trails follow the bluff. This area has a nice view over Beliingham Bay to the
south.

Block 114

T38N RZE 814 and 815

Block Size: 8565 {(65.65) acres
Habitat Score: 079 — Fair Habiiat
Risk Score: (31 — High Risk

Block 114 is comprised of mixed deciduous forest and fallow fisld with a few wellands situated at the end of the Bellingham
Airport north/south runway. The stream flowing through 112, 113 and 181 originates in the wetlands of block 114. The
culvert under Marine Drive was long and the opposite end could not be seen. The streambed north of Marine Drive
contained very nice gravel with good flow. A riparian overstory is nor-existent until the stream enters the undeveloped forest
behind the two residential lots.

Block 115
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T3BN R2E 814

Block Size: 8,11 (8.11) acres
HMabitat Score: 024 — Impaired Habiist
Risk Score: 11 — Low Risk

Block 115 is an isolated forest and field block adiscent to Alderwood Elementary School, s habitat vajus is iimited for
tarresirial species; however many passerines and other avian species will use this block exiensively as it is an island of
forest among the residences.  An important plus is the lack of chain link fencing dividing the forest from the lawn of the
school, Wildlife will be able to use this block more extensively because of clear passage between habilals.

Biock 118

T3BN RZE 814

Block Size: 7.3G {7.30) scres
Mabitat Score: 341 - Poor Habitat
Risk Score: 317 — Low Risk

Biock 116 is similar {o other forestad blocks in this area. H provides an island of habilst within a developing residential ares.
% has been recently isolaied from block 120 by mulli-family residential development. Wildliife passage Is difficult for all but
the most raobile species. s importance is primarily for avian species for breeding and foraging.

Slock 117

T38N RZE 814

Block Size: 3.85 (3.85) acres
Habilat Score: 034 - Poor Habliat
Risk Score: 020 - Moderate Risk

Biock 117 is similar to Block 118, but without the aspen {Populus fremuloides) component. it is connected 1o block 118
across Moleod Rosd, 1t aliows soms connection with the backyard habitats in the Birchwood neighborhood, bt the
sonnections are low guality ones. VWildlife passage is difficult for all but the most mobile species. Hs imporiance is primarily
for avian species for breeding and foraging.

Block 118

T38N R2E S14

Block Size: 14.68 (14.68) acres
Habitat Score: 055 - Poor Habitat
risk Score: 023 - Moderate Risk

Block 118 is a nice mixed forest and includes & large complex wetland. 1t has a great diversity of deciduous trees including
alder, cotionwood, birch and aspen. Cedars and Douglas fir are also found here. A portion of the southern end of the block
was recently logged further decreasing the habilat available for wildlife species in residence. ! appears that the apariment
buildings surrounding block 118 were built directly on wetlands. The Northwood Court complex is surrounded by a fence
and a ditch to drain more of the wetllands has recenily been excavaled. This block was previousiy part of a larger block that
inciuded 116, 117 and 120. They were aiso connected by 2 wide comridor {0 block 89, With the development in the area and
the fack of corridors many of the blocks have been completely isolated as far as terrestrial wildiife is concerned; however, the
block is still valuable fo avian species. Elimination of the fence will improve wildiife movement and access. Also, draining
the wetlands shouid not be allowed as they are important for declining amphibian populations especially when associatad
with upland forest biocks.,

Block 119

T38N R2ZE 514

Block Size: 8.76 (8.78) acres
Habifat Score: 041 — Poor Habitat
Risk Score: 014 — Low Risk

Block 119 is a mixed conifer/hardwood forest dominated by deciduous trees completely isolated from surrounding blocks by
development and Airport Way. s habitat value is limited 0 avian species and smali animals without space Iimitations. With
corridor restoration this block will no loriger be a wildlife diversity sink. Mo weilands are present.

Block 120

T38N R2E 514, 515

Block Size: 18.33 {18.33) acres
Habitat Score: 048 — Poor Habitat
Risk Score: 027 ~ Moderate Risk

Block 120 contains the Bellingham Airport weiland mitigation arga. i is a mixed conifer/hardwood forest dominated by
deciduous trees.  The block is narrowly connected {o block 114 and 121 across roads. The block provides good habitai for
avian species, but is more limited for terrestrial wildlife due to its relative isolation.

Block 121
T38N R2E 514, 815
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Biock Size: 56.26 (56.26) acres

Habitat Score: 064 — Fair Habitat

Rislk Score: (27 — Moderate Risk

Block 121 is primarily mixed deciduous with an occasional conifer. | contains lots of wetlands which provide good habitat for
amphibians, Some less common plant species noted were aspen and red osier dogwood. This block is interspersed with
girport commercial and industrial development. The low volume of traffic on Williamson Way and wide corridors gllow this
area {0 be considered one biock. Fencing divides the block from the airport and prevenis easy wildiife movement.

Biock 122

T38N RZE 303, 304, 808, 810

Biock Size: 58059 {1,083.88) acres
Habital Scorer 110 - Good Habilal
Risk Score; (38 - High Risk

Biock 422 is mixed coniferhardwood forest. Deciducus tress dominale and inciude aider, cottonwood and birch. Also sse
are vine maple (Acer oiroinatum), willow and small aspen groves. A few medium snags are interspersed through the forest.
Bortions of the block do not have a conifer gversiory, howsever the deciduous porlions are multi-layered with an excellent
understory. Block 122 had g lone bull moose {Alces alces) residing in it during the fall of 1883, This block Is excelisnt
habitat for all wiidlife. 1 ikely has large populations of amphibians including a vanely of frogs and northwest salamanders,
Bull frogs inhabit the wetlands and ponds of this block. Very large, high-quality, forested wetllands and small ponds are
found throughout this biock with the largest on the western side. The wetlands are an essential pari of the Silver Creek
regeneration system, The tributary connecis with Silver Creek proper near iis junction with the Nooksack River. Previous
records of anadromous fish rearing habitat occurs in this reach of Silver Creek. Portions of this block are protected because
they are on the Bellingham Airport property. Wiidlife would benefit from a connection across k-5 along this block. Previously,
122 was connecied to 123 via the grassy area at the end of the north/south runway, however, construction at the site has
severad this connection at least femporarily, Wiidlife inside the airport fencing is essentially isolated unless they canfind a
hole in the fence. ’

Block 123

T38N R2E 509

Block Size: " 21.68 {88.18) acre
Habitat Score: 087 — Fair Habitat
Risk Score: 031 — High Risk

Portions of block 123 were previously a hayfield and is now a regenerating alder forest with a thick understory interspersed
with reed canary grass meadows. Much of the block is faliow field or pasture which provides excellent foraging habitat for
raptors. There are some smail snags throughout the forested portions of the block. Also found here are cottormwood, willow
and some conifers. Block 123 is a mixture of grass and {rees is excelient habitat for deer and meadow associated species
including foraging raptors. Portions of this block have been zoned industrial. The Burlington Northern Raiiroad iracks bisect
the block. Blocks 123 and 124 are connected across fallow figld and pasture along the railroad fracks and wildiife movement
between these two block is only moderately limited.

Biock 124

T38NM R2E 804, 509

Habitat Score: 47 .85 {108.83) aores

Block Size: 055 ~ Poor Habitat

Risgk Score: {30 ~ Migh Risk

Block 124 is 5 combination of regenerating alder foresi with a thick understory and fallow field or pasture. There are some
smait snags throughout the forested portions of the block. Also found here are cottonwood, willow and some conifers. This
block also contained a large grand fir. Block 124 is a mbdure of grass and trees is excellent habitat for deer and meadow
associated species including foraging raptors. Portions of this block have been zoned industrial. The Burlington Northern
Railroad tracks bisect the block. Blocks 123 and 124 are connected across fallow fields and pasture along the railroad
tracks.

Block 125

T38N R2E §10, 811

Block Size: 105.79 {105.79) acres
Habitat Score: 083 — Fair Habitat
Risk Score: (025 - Moderate Risk

Block 125, parallels -5 on the sastern side of Bellingham Airport. Forest content is similar to block 128 and 122 with mixed
deciduous dominating occasional conifers. Previously, 125 was connected to 122 via the grassy area at the end of the
north/south runway, however, construction at the site has severed this conneclion at least temporarily. A tributary of Silver
Creek flows from the airport through the northern portion of 125 and under -5 before meeting with another Silver Creek
tributary. Block 125 is esseniially isolated from surrounding habitat and wildlife using this block are at risk from traffic on §-5.
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Block 126
T38N R2E 802, 803, 810, 811

Block Size: 686.80 (686.80) acres
Habitat Score; 111 - Good Habitat
Risk Score: 030 - Migh Risk

Block 128 is similar (o block 122 In s forest component. 1 is dominated by mixed deciduous with ocoasional conlfers. Block
128 paraflels -3 north and east of the Beilingham Alrport and continues {o Northwest Road on the east and north to Siater
Road, Like blogk 122, block 126 also contains large foresied wetlands which are essential for stream regeneration in Silver
Creek. Where the southern branch of Silver Creek passes under |5, water has pooled in the forest causing many trees o
die and creating many snags for snag dependent species. The large size of the block allows many speciss 1o live here and
dispersal ccours al great risk across the freeway o block 122 and 125, A wiidiife corridor across the 5 here wouid be
nelpful for animals fraveling sastfwest between the area surrounding the Lummi Peninsuia, Cherry Point and north. Much of
this block is for sale for development. Dus 1o its large size and siresm regeneration capacily, this block is important habilat
for Bellingham's wildlife and shouwld be presarved intact A complets wildlifs inventory of these large northemn blocks has not
been performed and is necessary before wildiife diversily and stability can be determined.

Block 127

T38N RZE 802, 811

Block Size: 415,27 (458.31) acres
Habitat Score: 105 — Good Habitat
Risk Score; 030 - High Risk

Block 127 sireiches fromn Northwast Avenue on the west to Aldrich Road on the east {0 Slater Road onthe north. liis
primarily mixed deciduous forest with occasionaily conifers and rural residences with fallow fields and pastures similarly ‘o
126. Hs mosaic of forest and field provides excellent habitat for a variety of wildlife including amphibians in {is wetlands. The
wellands in block 127 are a poriion of the regenerating water for Silver Cresk. Block 127 is part of the eastiwsst corridor
connecling through 126 and 122, A complete wildiife inventory of these large northern blocks has not been performed and is
ngcassary before wildlife diversity and stability can be determined,

Block 128

T38N R2E s01, 812

Block Size: 1,281.33 (1,311.73) acres
Habitat Score: 109 —~ Good Habitat

Risk Score: 030 — High Risk

Block 128 is mixed conifer/hardwood forest with fallow field and wetlands. The forest has an excellent variety of deciducus
irees including: alder, cotionwood, big-leaf maple, birch and a few aspens. As with the other blocks north of Bellingham,
many of the cottonwoods are emergent. Conifers, primarily Douglas fir, hemiock {Tsuga heferophyiia) and cedar with an
occasional Sitka spruce, are scattered throughout the block. Many medium and a few large snags are scattered throughout
the block increasing habitat for snag associated species. A large wetlland complex, surrounded by single and multi-family
residences bridges the border between fallow field and forest habitat. This very large wetland consists of open water and
marsh areas. Calails, lily pads and other aguatic plants are common, Frogs and red-winged blackbirds wers heard. Small
feeder sireams from the grassy areas feed into these wetlands. 1t is supremely important that the wetland forest interface be
maintained in this area. Many amphibians have already lost sssential upland connector habiiat on the east side of the
wetlands due o residential development. Bird species, including red {alled hawks, nest in the forest porlion and forage over
the grass. The deforsstation which produced the Cordata development corridor has cut off east/west movement for many
wildiife species. Larger wildlife species will stili be able 1o travel east toward King Mountain, but all of the small mammals are
now isclated from the east. Itis important io also note thatl becauss residences surrounding the large complex watland have
been built on Jand previously included in the weiland complex and have no ssthack buffer between the wetland and the
residences, any herbicides or pesticides used in the area will drain directly to the wetland and affect the amphibian
populations there. itis recommended that eco-friendly pest and weed controls be used in this area. Much of the fallow fisld
area is for sale for commercial or residential development. These areas are vital to wildlife inhabiting the forest-fisid border
and should be left as is. This block is one of the headwaters for Silver Creek and therefore, the wetiands musi be
maintained i Silver Creek is {0 mainiEiA 15 S anadromous fish rearing poteni:aé This block has very hlgh stream regeneration
capacities, A compiete wildiifé Triventory of these large northern blocks has not been performed and is necessary before 2
detailed wildlife diversity and stability can be determined.

Block 129

T38N R2E 813

Block Size: 44 62 (44.62) acres
Habilat Score: (84 — Fair Mabitat
Risk Scora: (035 ~ High Risk

Block 129 is & mixed conifer/hardwood forest block with approximately 1.5 acres of wetland including 8Q-10, 12a, 12b. The
worid's largest paper birch is located within this block. The primarily deciduous forest has an excellent understory with a few
smali snags. The block links across West Bakerview Road to the large contiguous forest block within block 128. # also
connect through block 130 and 131 to Spring Creek. Block 129 is excellent habitat for all wildiife and should have a good
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amphibian population because of the uplandiwetland gssociation. Current development In this block is threatening is wildlife
suppori capabilities.

Block 130

T38N R2E 813

Block Size: 47.58 (17 .58) acres
Habitat Scorer (85 ~ Poor Habitat
Risk Scors: 021 - Modergte Risk

Block 130 will have a similar fores! component 1o block 128, This block also has a faliow fisld component. The midure of
the two provides good habital for species associated with both, ¥ does not have any wellands and Is at risk for development.

Block 131

T38N R2E 813

Block Size: 8.39 (8.39) seres
Habitat Scorer 048 ~ Poor Habitat
Risk Soore: 029 - Moderate Risk

Bloclk 131 is the narrow riparian ship associsted with Spring Craek. This reach contains coho, steelhead and chum salmon.
it does coniain some oversiory, Trees are 2 mixiure of conifers and deciduous with some shrubs, Because of recent
development {0 the west and its close asscociation with the impervious surfaces of the local shopping areas, i is likely this
reach is polluted and naeds some resloration work. it does contain a hydrologically associated wetland 8Q-11 having an
area of 1.6 acres.

Block 132

T38N RZE 512

Block Sizs: 31.43 {31.43) aores
Habitat Scorer 021 — Impaired Habitat
Risk Score: 015 — Low Risk

Block 132 is the faliow field surrounding Whatcom Community College. This area has limited habitat value to most wildiife.
Grazing for deer and hunting for raptors are its best offers for habitat. The block’s usefulness to wildlife could be enhanced
by planting trees and shrubs.

Block 133

T38N RZE 501, 812

Block Size: 141.07 (141.07) acres
Habitat Score; 068 - Fair Habitat
Risk Score: 035 ~ High Risk

Block 133 spans the southwestern portion of the Cordate development corridor. Habitat is similar to block 128 with mixed
deciduous forest including large emergent cotionwoods, alder and birch. Many small snags increase the variety of habiiat,
The forest includes wetland areas and a small pond. Small streams feed into the large wetland across Cordata Parkway into
biock 128, These fesder streams are crucial for recharging the wetiands and consequently Silver Cresk. Much of the faliow
field area is for sale for commercial or residential developmeni. These areas are indispensable to wildlife inhabiting the
forest-field border and should be left as is. More development in this area wilt compromise the small streams through
siitgtion, lawn and roadway runoff. Developrment that is currently being conducied should be changed to include higher
densily housing with more open space. Tall residential and business {owers would be perfect here and leave much of the
arez natural for wildiife and human use,

Block 134

T38N R3E S05, 806, 807, 808

Block Size: 808.77 (1,753.42) acres
Habitat Score: 121 — Good Habitabt
Risk Score: 037 — High Risk

Block 134 is 2 very large block of mixed conifer/hardwood forest and fallow field with rural residences. it streiches betwaen
the Guide Meridian and Hannegan to East Bakerview Read and Kline Road. Portions of the block are within the city limits or
the UGA and portions are in the county; however, due io its continulty, the entire block will be assessed. This biock has a
huge variety of deciduous trees including emergent cottonwoods and a variety of conifers, Small groves of aspen including
some very large individual trees are aiso scattered through the block. The block drapes over King Mountain and is
interspersed with fallow field and pasture areas. A variety of amphibians including a large population of red-legged frogs are
found within the wetlands and associated upland forest habitat. The wetlands within this biock are portions of the
headwaters of Spring and Baker Creeks and are essential in providing regeneration for these anadromous fish containing
streams. Pileated woodpecker holes and flickers were seen near the King Mountain Church. This block is aiso part of the
east/west corridor to the Cascades. A variely of mammals can also be found in this block including deer, raccoons, coyole,
fox and opossum.

Block 135
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T38N R3E 807

Biock Size: 10.54 {10.54) acres
Habilat Score: 058 — Poor Habitat
Risk Score: 030 — High Risk

Zlock 138 is the Spring Creek riparian corridor as # flows south loward s confluence with Baker Creeld near Bellis Falr Mall
The riparian buffer iefl when the surrounding upland was developed has mited valus for wildiife, Avian and urban iolerant
species will dominate. Many invasive plant spacies Including knotweed and reed canary grass are replacing native species.
The stream must flow through culveris o pass betwesn biocks, Replacing the culverts with bridges would improve access
for fish. Cohe salimon are listed using this reach. Tree species include willow, aider and colionwood. Many pieces of trash
were seen along the siream including a shopping cart. This reach needs restoration work. The narrow corridor linking block
135 1o block 134 needs some resioration work 1o improve iis usefuiness lo wildiife,

Block 136

T38N R3E 807

Biock Size: 5.53 (5.53) acres
Habitat Score: 053 — Poor Habiiat
Risk Score: 028 — Modsrate Risk

Block 138 occurs between Prince Avenus and East Bakerview Road and habilat is similar o block 135, The ripatian area s
vary narrow, bisected by roads and full of frash. 1 contains & small stand of young Douglas fir and a variety of deciducus
rees including alder and willow. Wildlife will be #mited to avian and urban tolerant species. Coho salmon are known 1o use
this reach and restoration work iz needed,

Block 137

T3BN R3E 506, T39N R3C 831

Block Size: 201.98 {201.99) acres
Habitat Score: 080 ~ Fair Habitat
Risk Scorg; 032 ~ High Risk

Block 137 is mixed conifer/hardwood forest which stretches from the Guide Meridian northeast inlo the county. lis
composition will be similar to that of neighhoring forest blocks with deciduous trees dominating. The open space is a mixiure
of rural residential and farmiand. This block is part of a matrix of habitat extending east toward the Cascades. A thin finger
of habitat stretches down from the county portion of the block contains essential iributaries and regenerating wetlands for
Silver Creek.

Block 138

T38N R3E 509

Biock Size: 148.04 {334 48) acres
Hahitat Scorer 112 — Good Habitat
Risk Score: 035 — HMigh Risk

Block 138 is siuated between Hannegan Road, East Bakerview Road, Dewey Road and the Bonnevilie Power corridor.
Baker Creek and Upper Squslicum Creek flow through the block which spans the two watersheds. Portions of the block
have been logged and are regenerating. Much of the bloek is mixed deciduous forest, with occasional conifers; however, the
Biuff that drops inte Dewsey Valley along Squalicum Creek s lined with large Douglas fir. An olive-sided flycaicher was seen
2t the end of Ross Road on the biuff above the bridge over Squalicum Creek. From the bridge, a very large cravfish and
small fish were seen. Portions of the riparian area are shaded by small trees including alder and willowr, but other portions
flow through fallow fields or wet meadows. This reach of Sgualicum Creek is very natural and portions of it are essential for
flood control and water quality maintenance. Cohe, sieelhead and chum salmon along with cutthroat trout are found
throughout these stream systems. At the crossing of Baker Creek and the Bonneville Power corridor, there was no flowing
water in Baker Creek and only zn occasionat pool. However, the riparian area siretching from the power corridor to
Hannegan Road is one of the nicest observed. it contains an excellent variety of trees with a thick shrub undersiory. The
large wetlands and associated upland provide excelient habitat for amphibians. There is the potential for wesiern toad here.

Biock 138

T38N R3E 804, 309

Biock Size: 39.66 acres

Habitat Score: 104 — Good Habitat
Risk Score: 031 — High Risk

Block 138 is mentioned because i is the continuation of block 138 on the noriheast side of the Bonneville Power corridor, |t
is @ continuation of the east/west corridor 1o the Cascades. lis habilat and value to wildiife is similar to that of block 138,

Block 140

T38N R3E 808, 810, 816

Block Size: 90.11 (115.40) acres
Habitat Score:  0B7 - Fair Habitat
Risk Score: 030 — High Risk
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Block 140 is bordered on 2 sides by Dewsy Road an on the other two by the Mount Baker Highway (SR542} and the
Bonneviile Power corrigor. it provides the sastern upland portion of the Dewey Valiey. Toad Creek flows under the Mount
Baker Hwy from block 141 fo 140 as it makes its way toward Squalicum Creek and provides a corridor between Squalicum
Mountain and Dewey Valley., The culver! under the nighway is fish usable, s0 ¢oho and steslthesd saimon can procesd all
the way 1o Toad Lake, however the culvert is not useful to terresirial wildiife species. A Dbridge at this stream crossing woulid
improve the corridor's usage for all wildiife, The forest is @ mixed conifer/hardwood forest. The riparian ares on both sides
of the highwsay is two to four hundred fest wide and is 8 nice desp raving, Block 140 is connected o block 72 across Dewey
Road. The road is not a busy one and connsclor is wide. Any agricultural pesticides ussd on the properties along the
Dewey Road could easily flow into Sgualicum Creek and harm fish residing there.

Block 141

T38M R3E 810, 815

Block Size: 44,99 (44,99 acres
Habitat Scorer 091 — Fair Habiiat
Risk Score: (34 — High Risk

Block 141 is the riparian sirip along s fork of Sguslicum Creek south of the Mount Baker Highway. This block provides a
wildiife corridor between Squalicum Mountain, Toad Lake and Dewey Velley, The stream flows through a deep ravine and
then a culver under the Mount Baker Highway. A bridge at this spot would Improve wildlife movement through this area.
When the stream flows from block 143 under Britton Road into block 141, i usas a culvert that is perched at leas! 3 fest
before it flows into 2 smali residential pond. Coho saimon and searun culthroat trout are listed and occurring ait the way to
Toad Lake; however, it seems unlikely they can pass betwesn blocks 141 and 143. Block 141 and surrounding blocks were
once z contiguous forest. Recormection of the blocks in this neighborhood would siabilize wildlife diversity and prevent the
formation of sinks. The development of the Barkley neighborhood has severed these connections,  The habitat consists
primarily of deciduous trees with the occasional conifer. The understory is excelient.

Biock 142

T38 R3E 810, 811, 814

Block Size; 865.18 {3,508.94) acres
Habitat Score: 128 — Excellent Habitat
Risk Score: 029 - Moderate Risk

Block 142 is contiguous forest east of the Bonneville power corridor covering Squalicum Mountain. The are is working forest
with some rural residential development. This block is excellent habitat for wildlife and connects Sgualicum Creek and Lake
Whatcom with the Cascades. i is essential that this biock remain intact to continue good wildiife usage. A variety of
mammal and bird species will inhabit this block including deer, raccoons, pileated woodpecker and the occasiona! large
carnivore. A complete survey of this area is recommended so wildiife use is more fully understood.

Biock 143

T3BN R3E 814, 815, 823, 826

Block Size: 095.85 {406.57) acres
Habitat Scorer 097 — Good Mabitat
Risk Score: (34 ~ High Risk

Biock 143 connects in the north o blocks 141 and 142, i then parallels block 142 on the west side of the Bonneville power
corridor. Block 143 continues south to Laks Whatcom cutside the city boundary. i is mixed conifer hardwood forest with
numercus streams flowing into either Lake Whalcom or Squalicum Cresk. A varisiy of wildiife will be found in this blogk
including bear and cougar. Forested wetlands will provide excellent habilat for amphibians. A complete survey of the areg is
necessary to understand is use by wildlife.

Block 144

T38N R3E 815

Biock Size: 2.78 (2.76) acras
Habital Score: 023 — impaired Habitat
Rigk Score: 008 — Minimal Risk

Block 144 is a smali isolated island of habitat in the center of a housing development. Wildlife movement is cui off
completely from surrounding blocks except for avian species. 1t was previously connected to block 143 and will contain the
same piant species except where humans have planted ornamentais. Block 144 is now backyard habitat and residents
should be encouraged 10 atiract avian species.

Block 145

T38N R3E 3815

Block Size: 4,60 (4.80) acres
Habitat Score: 030 — Impaired HabHat
Risk Score: 008 — Minimal Risk
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Biock 148 is g block of backyard habital narrowly connected to biock 85A through residential backyards. Wildlife may move
through, but i is uniikely any permanent populations other than avian species are found here.

Block 146

T38M R3E 318

Block Sizs: 703 {7.03) acres
Habilgt Score, 059 - Poor Habitat
Risl Score: 318 — Low Risk

Biock 148 is a small patch of lowland conifer forest south of Sgualicurn High School. This block was previcusly connecled to
block 54 which was exiensively clearad for the Barkley neighborhood. This block is connecied with block 147 by a very
narrow row {< 100 feet wide) of rees. | appears thers is a ditch between houses and the overstory along the diich was
retained. The understory along this sirip has been cleared, devaluing & for wildlife passage and essentially severing the
connaction betweesn the two blocks for all but the most sieadfast of wildlife. Residenis should be encouraged o provide
ground cover for wildiife passags between the blocks. Most of this conneciors understory has been cleared leaving just the
canopy. Wildlife movement through this ares between blocks is difficult. The biock's habitat valus is primanily for avian
species and small terrestrial wildlife. Larger wildlife such as deer and coyoles may use this biock |, but 3 sustainable
popuiation could not be supported. This biock provides good habitat for passerines and dayiime refugs for larger mammais.

Biock 147

T38N R3E 516, 821

Block Size: 37.45 (37.45) acres
Mabitat Scorer 065 — Fair Habitat
Risk Score: 220 — Moderaie Risk

Block 147 is lowiand temperate coniferous forest formerly part of & much larger block which has since been developed for
single family residences. 1 spans Northridge and has been designated Northridge Park. A system of trails winds through
the block connecting it with he surrounding residential developments and Sgualicum High School. Wetlands 8Q- 57 and 58
having a total area of 0.7 acres is located on the eastemn edge of the block. Wildlife presence likely includes deer, raccoons,
cpossum and a variety of small and urban tolerant animals. Habitatl is good for forest dwelling passerines. A smafl pond is
located on the south side of the block adjacent to Barkley Boulevard. Block 147 is separated from block 148 by Barkley
Boulevard, but & pedestrian tunnel under the roadway could provide less hazardous passage for wildlife under the roadway.
This biock is connected to Block 146 by a very narrow row (<100 feet wide) of trees. it appears there is a ditch between
houses and the overstory along the ditch was retained. The understory along this strip has been cleared, devaluing & for
wildlife passage. Residents should be encouraged {o provide ground cover for wildlife passage between the blocks.

Block 148

T38N R3E 521, 822

Biock Size: 75.38 (75.39) acres
Habitat Score: 088 — Fair Mabital
Risk Score: {28 - Moderaie Risk

Block 148 was formerly part of s larger contiguous block, including blocks 147 and 149, of habitat since developed for the
Barkiey neighborhood. This block containg Big Rock Garden and Park. VWetlands WH-88, 80 81a, 91b, 92a, 92b and 83
having an area of 3.3 scres. Not included in the wetland inventory acreages from 1981 are Big Rock Pond and associated
ephemeral pond just south of Barkiey Boulevard., The pond has a good popuiation of llies and cattaiis. Tracks seen in the
mud surrounding the ephemeral pool verify habitation by deer, raccoon and possible coyoles (canid tracks could be coyole
or domestic dog). Upland habitat includes large diameter mature mixed conifer/hardwood forest. Undersiory is excellent
with lots of shrubs, ferns, down woody material, small cliffs {< b feet) and snags. Block likely has a variely of animais
including amphibians, Wocdpecker evidence was abundant, but would be downy (Picoides pubescens) or hairy {Picoides
vilfosus); no evidence of pileated was seen. Narrow paths wind through the block, but are not as developed as normal
Greenway rails. Because of its isolation from contiguous upland, this block has lost valus since the last evaluation. ltis
connected by a narrow sirip to the forests around Fever Creek Pond. Block 148 is separated from block 147 by Barkley
Boulevard, but a pedestrian tunnet under the roadway provides isss hazardous passage for wildlife under the roadway,

Biock 148

T38N R3E 3818, 817, 820, 821

Block Size: 153.26 (153.28) acres
Habiat Score; 082 - Fair Habitat
Risk Score: 029 ~ Moderate Risk

Block 149 is a mixed conifer/hardwood forest. 1t is located between Barkley Boulevard and the Mount Baker Highway. This
biock contains many large wetlands including: WH-33z, 33b, 41a, SQ 51, 55, 56. These wetlands have an area of at least
64 gcres. This block is an essential link between the Fever Creek Nature Area and the Squalicum Creek corridor. Due to
the extensive wetlands and their ugland forest interface amphibian populations are expecied to be good. Regenerating
shrub habiat runs in a strip from southwest to northeast in the center of the block. Raptors were seen perching on the poles
holding up the driving range nets. The mixture of habitats provide homes and foraging possibilities for a variety of species.
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it is recommended that wildife crossing caution signs be placed along Barkley Boulevard where i passes between biocks
149 and 151 as this is iikely 0 be a often used corridor.

Block 1580

T3IBN R3E 817, 820

Block Size: 24 81 {40.87) acres
Habitst Score: (42 — Poor Habitst
Risk Score: (322 — Moderate Risk

Block 150 is located to the west of block 149 along Barkley Boulevard. A large portion of this block has been developed
since the asrial photographs were taken in 2001, The habilat in this block is mixed deciduous forest and regenerating
shrubffield habitat west of Barkley Shopping Center. The forested poriion Iinks to block 146 north of Britax across Woburm
Sireet. i is sssential {o maintain and restore this connection {o allow wildlife 16 continue using block 150, Wetlands 80-47
and 50 having an area formerdy of 39.7 acres provides good foresied welland habiiat for amphiblans. The forest fisld
connection once again provides foraging habitat for raplors.

Biock 151

T38N RIE 820, 321

Biock Size: B0.63 (BO.63) acres
HMabitat Score; 087 - Fair Habliat
Risk Score: 030 — High Risk

Block 151 contains the Fever Creek Nature Area. Forest surrounding the nature area is mixed conifer/hardwood with
deciducus rees dominating. A small pond provides habitat for waterfowd, fish and other aguatic dependent species, Many
small and medium snags are found throughout the forest here. Garter snakes (Thamnophis sp.} were seen along the trail.
On the south side of the dam, small fish were seen in the siream. The did not appear 1o be salmon. The rdpardanareais a
regenerating mix of alder and cedar with a thick shrub understory. Fish were also sesn in the upper and lower ponds. Red-
winged blackbirds used the cattails in the upper pond which also contained water Hlies. Surrounding the pond is an exsceilent
shrub habital. Human trails were minimal which increase the wildiife vaiue of the habital. Small patches of aspens were
seen along the trail. Block 151 provides a connecior along the trail system to Whatcom Falis Park and is the only connecior
between Whatcom Falls Park and the Squalicum Creek corridor. Wildiife and humans atfempting to move into Block 57
have a difficult time crossing Alabama Street. A bridge over the street would aid movement along the greenway. Block 151
is excellent habitat for a variety of wildlife.

Block 1581A

T38N R3E 820, 821

Block Size: 7.92 (7.82) acres
Habitat Score: 030 — Impaired Habitat
Risk Score; 015 ~ Low Risk

Block 131A was formerly connected io Block 151, however due to residential development that connection has been
extensively narrowed. The block also previcusly consisted of contiguous forest and now coniains two small forest biocks
connected by an cpen shrub and lawn ares.

Block 182

T38N R2E 814

Biock Size: 3.29 (3.28) atres
Habitat Score: 031 - Impaired Habitat
Risk Score; 012 — Low Risk

Block 152 is a small block of shrub and mixed deciduous iree habital. it is primarily useful for avian species and as daviims
refuge for urban tolerant specias. |1 will not be able to support any populations of wildlife dus to is isolation.

Biock 153

T38N R3E 3820

Block Size: 27.74 (27.74) acres
Habitat Score: 035 — Poor Habitst
Risk Score: 022 - Moderate Risk

Block 153 is mixed forest and disturbed area regenerating into shrub and field habitat souih of Barkley Boulevard and east of
Weburn. The forest is primarily deciducus and ocours in a strip on the west and south sides of the block. The majority of the
block is undeveloped cleared land which is for sale, It provides excelient foraging habitat for raptors and field associated
species. Three wetlands, WH-28, 27 and 28 have a total area of 2.4 acres. These small wetlands provide habitat for
amphibians and other species associated with forested wetlands. Deer, coyote and raptors can use this block for foraging
and will be able to move along the greenway intc the Block 151. Movement into Block 150 is currently not difficul; however,
with recent residential and commercial development it is becoming more so.

Block 154
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T38N R3E 820

Biock Size: 711 {711} acres
Habitat Score: 025 - Impaired Habilat
Risk Scors 010 - Low Risk

Block 154 is an isolaled wetland along the Rallroad Trall. A very small patch of trees was lefi by developears aiong the west
side of this biock. Wetland WH-25 having an ares of 1.7 acres is located In block 154, Habital value for wildlife is imited o
avian species and mobilte wildlife moving through, Tree planting and other native plant restoration will improve this block for
wildlife use in the future.

Block 185

T3BMN R3E 508, 517

Biock Size: 53.01 {53.01) acres
Habital Scors: 084 — Fair Habital
Risk Scors; (33 — High Risk

Block 155 is a mixed figldfforest block, The south fork of Baker Creek having known use by coho, culthroat and steelhead
saimon meanders through the block, Small ponds and wellands adiacent o forestad uplands provide excellent habital for
amphibians and other wetland associated species. Block 185 helps connect biock 158 to block 134, N is an important
wildlife corridor,

Biock 156

T38BN R3E 332

Block Size: 3.19 (3.19) acres
Habitat Score: (22 — Impaired Habilat
Risk Score: 008 ~ Minimat Risk

Biock 156 is Pacific View Park and an associated wetland in the Samish Hill nsighborhood.  # was formerly connacied to
block 11, but development has severed that connaction since the 1995 assesament. This block is useful habiist {o urban
avian species.

Bloek 157

T38N R3E 818

Biock Size: 74.27 (71.27) acres
Habitat Score: 083 — Fair Habitat
Risk Score: 033 — High Risk

Block 157 is located between Telegraph and East Bakerview Roads. The eastern half of the block is 2 mixed
conifer/hardwood forest through which Baker Creek flows. Coho salmon and searun cuithroat trout are known 1o use this
reach of the stream. The western half of the biock is faliow field and pasiure with rural residences. The two habilals
combined provided excellent foraging and shelier opportunities for species using both. This block is aiso a connector
between the Sgualicum Creek corridor and King Mountain. 1 is essential to retain this conneciion and improve wildlife
gassage by placing a bridge over Baker Creek insiead of the culvert. Amphibians and terrestrial wildlife likely use this block
regularly. A complete wildiife and habitat inveniory need 16 be performed.

Biock 158

T38N R3E 218

Block Size: 89.78 (69.78) acres
Habitat Score: 083 —~ Fair Mabitat
Risk Score: 033 ~ High Risk

Biock 158 is similar in habital content to block 157 and is part of the vital link between King Mountain and Squalicum Creek.
A branch of Baker Creek runs through this block as well. This branch has known coho, chum and steethead salmon use as
well as searun cutthreal trout. Wetlands associated with the siream are aiso located in this block. Amphibians and
terrestrial wildiife likely use this block regularly. A complete wildiife and habitat inventory need to be performed.

Block 159

T38N R3E 819

Biock Size: 1.86 {1.86) acres
Habitat Score: 031 — impaired Habitat
Risk Score: 008 — Minimal Risk

Block 159 is similar to 160 and is situated just south of the St. Joseph Hospital complex. Previously blecks 159 and 160
were connected, but medical development has since severed this connection. [t is a small forest block completely isolated
from larger contiguous blocks. |t could provide daylime refuge for mobile terrestrial mammals, but will not support a
population. A variety of passerines can use the biock for nesting,

Block Descriptions 33 Belingham Habitat Assessment 2003



Block 180
T38N R3E 318

Block Size; 1.14 {1 14} acres
Habital Socorer 031 — Impaired Habilat
Risk Scors: 008 - Minimal Risk

Biock 180 is similar fo 159 and is sifuated just south of the 81 Josaph Hospital complex. Previously blocks 159 and 160
waers connected, bul medical development has since severed this connection. i is & small forest block completely isolated
from larger contiguous biocks. It could provide daytime refuge for mobile terrestrial mammals, but will not support a
population. A variety of passerines can use the block for nesling.

Block 181

T33N R3E 820

Block Size: 381 {981 acres
Habilat Score: 012 - impaired Habitat
Risk Score: 004 — Minimal Risk

Block 181 is Sunnyland Memorial Park. This block is isolated from surrounding habitat biocks and consists of a lawn with
scaliered irees. i could provide habilat for urban associaied birds, but not high guality habilat for other wildiifa.

Block 162

T38N R3E 818

Biock Size: .33 {9.33) acres
Habiat Score; 009 — impaired Habiiat
Risk Score: 002 — Minimal Risk

Block 162 is Broadway Park and is predominanily manicured lawn. Only wrban associated birds will frequent this area. itis
& nice open space, bul not good habitat for wildiife due fo ds lack of multi-lavered forest and freshwater and its completely
isolation.

Block 163

T38N R2ZE 825

Block Size: 6.74 (6.74) acres
Habitat Score: 015 ~ impaired Habitat
Risk Score: 004 — Minimai Risk

Block 183 is Elizabeth Park which consists of lawn with playground and pionic facilities. Because this block is isolated from
other biocks with good guality habitat, i provides habiiat only for avian or small mammalian species. it does possess g thick
oversiory which provides good habitat for passerings and arboreal mammals. With the lack of understory, ground dwelling
wildlife is eliminated from using this blogk.

Block 164

T38N R2E 825

Block Size: 232 {3.32} acres
Habitat Score: 018 ~ Impaired Habitat
Risk Score: 002 — Minimal Risk

Block 164 is Zuanich Park and consist of rip rapped shorsline, marina and extensive lawns with very smail irees. Primary
wildiife users of this block will be urban birds and gulls. An occasicnal seal or sea lion may haul out on the shoraline, but the
extensive usage by people discourages them so they tend o use the braaskwalers further from shore. No terrestrial wiidlife
shouid be seen here due to iis isolation by commercial and indusirial development.

Block 185

T38N R3E 827, 534

Block Size: 93.08 (93.08) acres
Habitat Score: 099 — Good Habitat
Risk Score: 031 — High Risk

Block 185 is comprised of Euclid Park and interspersed forest within single family residences. This triangular shaped forast
block of Euclid Park is a mixed deciduous forest with many alders and bigleaf maples. Several medium-sized shags were
present as well as some large down trees. A stream flows through the park from Lookout Moundain, During the dry season,
the siream has standing water, bui no observable flow. The riparian area was well shaded with a thick understory. Wetland
WH-85 having an area of 5.7 acres follows the stream corridor. This is the only good wildlife accessible connection to Lake
Whatcom from the upiand within the city limits. 1 is also one of the few shoreline areas with any naturalness to it
Improvements could be made 16 the block across Lakeway to aid this access. The rest of the block is a mixture of conifers
and hardwoods. Open space between the single family residences can provide corridors for animals to move through to
Bloedel-Donovan Park. This area has excellent habitat for avian species. Numerous deer fracks were seéen in the mud along
the slough's edge as were freshwater clam shells.
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Block 156
T38M R3E 334

Biock Size: 870 (870 acres
Habitat Score: 045 — Poor Habilad
Risk Score: 018 - Low Risk

Block 68 is 2 small pateh of conifers with some snags across from the Firs grounds. 1t is good habitai forbirds and g
daytime refuge for terrestrial animals. | doss not have permanent waler which mits is value In supporting populations of
terrestrial wildlife, it does connect io other foresied habiiat near the Firs and inlo block 185, therefore it is important for
wildiife movement to and from block 52

Block 187

TaBM R3E 834, 835

Block Bize: 25.28 {2528} acres
Habliat Score: 048 - Poor Habiist
Hisk Soore: 318 — Low Risk

Block 167 is & strip of habiiat jutting down from block 32 toward Lake Whatcom. it does not actuglly contact the iake; but
provides some access. This block is divided from block 52 by Lake Louise Road. The corrider is wide and will allow medium
znd large terresirial wildlife easy movement.  The forest provides excellent habitat for forest dwelling birds and may even
house some plleated woodpeckers., Deer, coyole, raccoons and other terrestrial species will be found in this block.

Block 168

T38N R3E 335, 336

Biock Size: 52.21 {(691.45) acres
Habitat Score: 123 — Good Habitat
Risk Score: (34 — High Risk

Biock 168 cortains Lake Louise and its associated wetlands. This block is one of the few places within Bellinghamy's City
Limits or UGA where a large contiguous forest block touches Lake Whatcom. The forest is mixed conifer/hardwood and is
excellent habitat for a variety of wildlife including amphibians. There is potential for western toad here with the pondfupland
forest interface. Beavers are found throughout the pondiwetiand compiex. This block is one of the most diverse in the city
as far as wetlands and uplands and their conneciedness. it is critical that this block be maintained inlact.

Block 169

T38N R3E 532

Block Size: 4,27 {4.27) acres
Mabitat Score: 087 — Good Mabitat
Risk Score: 023 — Moderate Risk

Biock 188 is a friangle of regenersting forest betwesn Old Lakeway and the current Lakeway Drive. The wast fork of
Cemetery Creek flows through this block and usage by resident fish including rainbow frout has been noled in the past. This
block is a connector between block 88 and 11A. Due to the volume of fraffic on Lakeway Drive and narrowness of the
riparian area, wildlife movement through the area is difficult.

Block 17C

T38N R3E 832

Block Size: 4.06 {4.08) acres
Habitat Score: 034 — Poor Habitat
Risk Score: {16 — Low Risk

Biock 170 was formeriy connected to block 11A, it is now an isolated island of forest between 11A and 168, Previcusly it
would have been a good connector between Samish Hill and Whatcom Creek, but development has removed that
connection. The bleck is most useful for a varety of forest dwelling birds.

Block 171

T38N R3E 831, 832

Block Bize: 33.87 (33.67) acres
Habitat Score: 037 -~ Poor Habitat
Risk Score: 025 — Moderate Risk

Block 171 is a large wetland just north of Fred Meyer. It was previously cleared and is now regenerating shrub habitat and
deciduous forest. Lincoln Creek runs through block, The culvert under Fred Meyer is likely a barrier to anadromous fish.
Biock 171 is completely isolated from other habitat blocks and is currently the residence of transient people. Htcould be &
nice park with natural and interpretive trails.

Block 172
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T38N R3E 832

Biock Size; 2.82 (3.82) acres
Habitat Score: 028 - mpaired Habital
Risk Scora: 011 — Low Risk

Block 172 is a small patch of forested wellands surrounded by recent development norith of Consolidation Avenue. Hs
isclation prevenis good usage by terresirial wildiife and any amphibian populations using this block will most Hksly not
survive the long term. This block contains welland WH-10 having an original arez of 8.5 acres. Developmsnt has decreased
that amount by a2t least one-third. The highest value as far as wildlife goes is for avian species.

Block 173

T38N R3E 331

Biock Size: 4.55 (4.55) acres
Habitat Score: 021 - Impaired Habitat
Risk Scora: 008 - Minimal Risk

Block 173 is s deciduous forest palch belween High and Forest Streets. i is good habiiat for passerines, bul #s lack of
understory limits terresirial mammatl usability. During the winter months, the trash in the understory is visible. Removal of
this garbage should be performed regularly.

Block 174

T38N R2F 838, R3E 831

Block Size: 26.83 {26.83) acres
Habitat Scorer 035 ~ Poor Habitat
Risk Score: 012 — L ow Risk

Block 174 is a gresnway frail connecting Boulevard Park with downtown Bellingham and the biuff leading down 1o the
(Georgia Pacific warehouses. it has a wide trail with regenerating shrubs and deciduous trees. The bleck has good valus io
avian species and may be used by mobile terrestrial species. However, s Neavy use by hurnans limits its value o wildlife,
The biuff has some small irees and berry bushes. it is good habiiat for shrub dwelling avian species. This block could be
enlarged is the log storage areas at Georgia-Pacific were reclaimed.

Biock 175

T37N R2E S01

Block Size: 521 {5.21) acres
Habitat Score: 033 — Poor Habitat
Risk Score: 021 — Moderate Risk

Block 175 is part of a greenway connecting Fairhaven with Boulevard Fark. # contains small deciduous tress, picnic tables
and recently cleared blackberry patches. it connects directly across the rairoad tracks to Boulevard Park. Principle wildlife
use will be for avian and smalt urban tolerant terresirial species.

Block 178

TATN R2E 801

Block Size: 8,12 (8,12} acres
Habiat Score: 031 - impaired Habitat
Risk Score: 018 — Low Risk

Block 176 is part of 2 gresnway connecling Fairhaven with Boulevard Park, 1t contains shrubs and s few scattered small
deciduous trees.  Principle wildlife use will be for avian and smaell urban tolerant terrestrial species.

Block 177

T37N RZE 802

Block Size: 2.02 (2.02) acres
Habitat Score: 018 ~ Impaired Habitat
Risk Score; 010 — Low Risk

Block 177 is Marine Park. it principally manicured lawn with a few trees. The habital is not suitable for terrestrial wildlife and
used mainly by urban associated birds and marine birds frequenting the waterfront. The shoreling is rip-rapped. The
mudfiats off the park are used by recreational sheilfish gathers and great biue herons. Herons from the adiacent colony use
this stretch of beach extensively for foraging during the breeding season and are present year-round.

Block 178

T37N R2E 802, 811

Block Size: 52.93 {52.93) acres
Habitat Score: 0708 - Fair Habitat
Risk Score: 027 — Moderate Risk

Block 178 is the portion of Marine Park on the east side of the Burlington Northern Railroad fracks. A lagoon formed by the
tracks is heavily used by dog owners as this is one of the few off leash parks in the city. A small seasonal stream flows
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along the meadow/forest border. The biuff separating the park from Edgemoor iz the location of the only known great blus
heron colony within the city limits.  The current nest count is 10, The colony is threatened by continued development along
the biuff line and has already been displaced at teast once.

Block 178

TA7N R2E 811, 214

Biock Size: 17.83 (17.93) acras
Habitat Score: 089 — Fair Habitat
Risk Score: 020 - Modserate Risk

Biock 179 is adizcent to block 9. 1t is shorsling biuff hablilal, Praviously it was connecled o Blogk 8, bul with a small
resigential development, the connection has been severad. Mature Douglas fir, regenerating aider and other shrubs
dominate the biock. The north portion has the mature forest surrounding residential enclaves. The southern portion
adiacent to the Madrone Poind development is regeneraiing shrub habiiat.

Biock 180

TITNR2ZE 811, 312

Block Size: 7.85 {7.65) acres
Habitat Score: 028 - impaired Habitat
Risk Score: (08 — Minimal Rigk

Bicck 180 is backyard habitat woven within the Edgemoor neighborhood, it consists primarily of a conifer iree canopy with
imwn understory. A small watland BB-2 having an area of 0.9 acres is located near the south end of the block. Wildiife use
of this block is restricied io avian species and urban tolerant wildlife. The block iz essentially isolated from blocks 8, 178 and
178; however, movement through the block by large highly mobile terrestrial species is likely,

Block 181

T37N R2E S01, T38N R2E 838
Block Size: 10.80 (10.80) acres
Habitat Scorer 045 - Poor Habilat
Risk Score: 013 — Low Risk

Block 181 is Boulevard Park consisting primarily of lawn with a few scaltered irees on the north end and a very nice shrub
habitat on the south end. The shoreline has been rip-rapped. Block 181 I8 heavily used by the public and therefore has
limited use by wildlife. Wiidlife occurring on the north end are urban birds including crows, robins, starlings and gulis. The
south end can support a variety of smaller shrub dwelling birds and small animals. Block 181 connects to blocks 174 and
175. The half developed idea is good for humans and wildlife.

Block 182

T38N R3E B3¢

Block Size: 8.59 {B.59) acres
Habilat Score: (67 —~ Fair Habiiat
Risk Score: 025 - Moderate Risk

Biock 182 consists of Maritime Heritage Park and the mouth of Whatcom Cresk, The park has a fish halchery which
produces chinook, pink and chum salmon. Much of the restoration work recommended in the 1995 Habitat Assessment has
been accomplished. The park is a mixiure of lawn, regenerating shrub and salimarsh habitat. Lots of foarn was seen during
the field visit floating on the water near the haichery. An investigation revealed that the foam was entering the stream from a
storm drain exiting from under the Bellingham Police Station and was scap. Siorm drains should be treated before their
comtents are allowed o enter a known salmon bearing stream. Beaver, ofter and muskrat are known {0 use the entire
stream system. Lamprays use the stream fo travel to Lake YWhatcom.

Biock 183

T38N R3E 830

Biock Size: 1.63 {1.63) acres
Habitat Score: 062 — Poor Habitat
Risk Score: 024 - Moderate Risk

Block 183 is the portion of the Whatcom Creek corridor occurring between Dupont Street and Grand Avenue. It has received
restoration work. A iarge, 12-inch plus, pipe was emplying a white foam (soap) into the stream from under the Bellingham
Police Station. The foam was seen in large quantities downstream. A trail with picnic tables and benches has been created
on the north side of the siream. This block has poplar trees lining the shore, but needs some spreading trees, Resforation
work has been performed here and with time will improve the riparian habitat. Siorm drains should be treated before their
contents are allowed {o enter a known salmon bearing stream. A varisty of salmon, including chinook, have been
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documented in the siream. Beaver, oller and muskrat are known 10 use the entire stream system.  Lampreys use the stream
to travel to Laks Whalcom.

Riock 184

T38N R3E 830

Block Size: 1,07 {1.07) acres
Habitat Scorer 080 - Poor Hablist
Risk Score: 024 - Moderate Risk

Block 184 is the portion of the Whatcom Creek corridor ocourring belween is the portion of the VWhalcom Creek comridor
between Srand Avenue and North Commercial Sireet. it has g few nice shade frees, but stream is primarily open o full sun.
The stormdrains empty directly inio the stream. Storm drains should be tregted before their contents are allowed o enter a
kinown salmon bearing stream. Bome restoration work has besn performed in this block.  Primary wildife use will be by fish
and aquatic animals. Deer racocons and other urban tolerant wildife can use the siream corridor for passage. A variety of
salmon, including chinook, have been documented in the stream.  Beaver, olier and muskrat are known 1o use the eniire
stream system. Lampreys use the sirsam o ravel {o Lake Whatcom,

Block 188

T38N R3E 830

Block Size: 2.77 (277} acres
Habitat Scors: 060 — FPoor Habitat
Risk Score: 024 - Moderate Risk

Block 185 is the portion of the Whatcom Creek corridor occurring betwesn North Commercial Sireet and Cormwall Avenue. |
has good shading for & hundred vards or 50 and then the stream is open to full sun again. Restoration work has been
parformed here. Primary wildife use will be by fish and aguatic animals. Storm draing should be treated before their
contents are allowed to enter a known salmon bearing siream.  Primary wildlife use will be by fish and aguatic animals.

Deer, raccoons and other urban iolerant wildiife can use the stream corridor for passage. A variety of salmon, including
chinook, have been documented in the siream.  Beaver, otier and ruskrat gre known 1o use the entire siream system.
Lampreys use the stream {o travel io Lake Whatcom.

Block 186

T38N R3E 830

Block Size: 2.00 (2.00} acres
Habitat Score: 058 - Poor Habilat
Risk Score: 026 — Moderate Risk

Bicok 186 is the portion of the Whatcom Creek corridor occurring between Cornwall Avenue and York Sireet crossing. ltis
more open o the sun than down stream blocks. Primary wildlife use will be by fish and aquatic animals. 8Storm drains should
be treated before their contents are allowed to enter a known salmon bearing stream. Primary wildlife use will be by fish and
aguatic animals. Deer, raccoons and other urban tolerant wildlife can use the stream corridor for passage. A variety of
salmon, including chinook, have been documenied in the stream.  Beaver, ofter and muskrat are known o use the endire
stream system. Lamprevs use the stresm to fravel to Lake YWhatcom.

Block 187

T38N R3E 830

Biock Size: (.44 (0.44) acres
Habitat Score: 057 — Poor Habiiat
Risk Score: 026 — Moderate Risk

Bicck 187 is the portion of the Whatcom Creek corridor occurring between York Street and North State Street. 1 s shrub
habhitat with limited value for ierresirial wildlife. A variety of salmon, including chinook, have been documented in the stream.
Primary wildlife use will be by fish and aquatic animals. Deer, raccoons and other urban tolerant wildiife can use the stream
corridor for passage. A variety of salmon, including chincok, have been documenied in the stream.  Beaver, otter and
muskrat are known to use the entire stream system. Lampreys use the siream o fravei to Lake Whatcom.

Block 188

T38N R3E 830

Block Size: 2.56 {2.56) acres
Habitat Score: 857 — Poor Habitat
Risk Score: 028 - Moderate Risk

Block 188 is the portion of the Whatcom Creek corridor ocourring between North State Street and Meador Avenus
downstream from Block 189. it is shrub habitat with limited value for terrestrial wildiife. A variety of salmon, including
chinock, have been documented in the stream. Primary wildlife use wilt be by fish and aquatic animals. Deer, raccoons and
other urban tolerani wildlife can use the stream corridor for passage. A variety of salmon, including chinock, have been
documented in the stream, Beaver, otter and muskrat are known to use the entire siream system. Lamprays use the
stream tc fravel to Lake Whatcom,
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Biock 189
T38N R3E 330

Block Size: 2.31 (2.31) acres
Habiial Score: (354 — Poor Habiiat
Risk Score: 26 ~ Moderaie Risk

Block 189 is the portion of the Whatcom Creek corridor occurring between Meador Avenue and James Sirest downstream
from Block 180 {0 the west. His shrub habitat and a few small trees with imiled valus for terrestrial wildiife. Primary wildiife
use will be by fish and aguatic animals. Deer, raccoons and other urban tolerant wildlife can use the siream corridor for
passage. A varisty of salmon, inciuding chinook, have besen documeniad in the stream. Begver, ofter and muskrat are
known to use the entire stream system. Lamprevs use the stream o fravel {0 Lake Whalcom.

Block 180

T38N R3E 828, 830

Biock Size: 2.32 {2.32) acres
Habitat Scorer 054 — Poor Habitat
Risk Score: 028 — Modsrate Risk

Block 180 is the portion of the Whatcom Creek corridor occurting between James Sireet and -5 adiaceni {0 -5 on the wasl.
it is shrub habitat with limited value for terrestrial wildlife.  Primary wildlife use will be by fish and aguatic animais. Deer,
raccoons and other urban tolerant wildlife can use the siream corridor for passage. A variely of saimon, including chinook,
have been documenied in the siream. Beaver, ofter and muskral are known {0 use the entire siream system. Lamprays uss
the stream 1o travel to Lake Whalcom.

Block 191

T38N RZE 823

Biock Size: 4.00 {(4.00) acres
Habiatl Scorer 032 - Poor Habiiat
Risk Score: 027 ~ Moderate Risk

Block 191 is backyard habitat off Marine Drive just south of the airport. A small stream flow through the block originating in
Blocks 114 and 197. Habitat is primarily manicured fawn with a sparse overstory. Wildlife using this block will be primarily
urban associated. Deer, raccoons and other tolerant wildiife will move through.

Block 132

T38N R3E 816

Block Size: 37.87 (37.87) avres
Habitat Score; 038 -~ Poor Habiiat
Risk Score: 021 — Moderate Risk

Biock 192 is the block of foresi surrounding Sguaticum High School.  The block was formerly connected 1o blocks 141, 1486,
147 and 149 until they were developed into the Barkiey neighborhood. The habitat has a midture of deciduous and conifer
irees with some snags. During the field vist, standing water was noted in a portion of the forest. The school is surrounded
by 2 chain link fence which restricts terrestrial wildiife movemeni. The blocks primary valug is {0 avian species.

Biock 193

T38N R2E 513

Block Size: 2.61{2.61) acres
Habital Scorer 020 — Impaired Habilat
Risk Score: 008 - Minimal Risk

Block 193 is regensrating shrub habitat just west of Bellis Fair Mall. It is complietely isolated from other blocks and occurs
along -5. Wiidlife movement is restricted to intrepid very mobile terrestrial and avian species. The blackberry paiches
provide food for birds and wildlife.

Biock 184

T38N R2E 513

Block Size: 1.63 {1.63) acras
Habitat Score: 027 - impaired Habitat
Risk Score: 019 — Low Risk

Block 194 is the Spring Cresk ditched stream corridor along Meridian Street directly east of Beliis Fair Mall. The stream
channeg! is narrow and overrun with blackberries. Copious quantities of garbage find their way inio the stream here.
Steelhead, cohe and cuithroat trout have occurred throughout this reach. Due o the lack of spawning habitai, it is likely,
they use if for rearing. As with the other streams in this area, Spring Creek needs extensive rastoration work. The shrubs
and occasional trees in this block are useful to urban tolerant birds.

Block 195
T38N R2E 813
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Biock Size: 5.99 (G.29) acres

Habitat Score: 027 — impaired Habitat

Risk Score: 019 — Low Risk

Block 194 is the Spring Cresk ditched stream corrideor along Meridian Strest direclly sast of Beliis Fair Mall. The stream
channal is narrow and overrun with blackberries. Copious guantities of garbage find their way into the stream here,
Steethead, coho and cutthroat troul have occurrad throughout this reach. Dus to the lack of spawning habitat, | is kely,
they use If for rearing. As with the other sireams in this area, Spring Creek needs exiensive restoration work, The shrubs
and occasional trees in this block are useful fo urban tolerant birds.

Biock 196

T28N R3LC 523, 524, 825, 5286

Biock Size: 1,89 (85612} acres
Habliat Scorer 113 — Good Habitat
Risk Score: 030 — High Risk

Block 196 is the large contigucus upland forest block west of the Bonneville Power Corridor, north and east of Lake
Whatcomn and south of Academy Streel 1t is primarily lowland temperate coniferous forest and will have many of the same
features as block 142, i is essential that this block remain intact o continue good wildlife usage. A vaviely of mammal and
pird species will inhabit this block including deer, racooons, pilsated woodpecker and the ocoasional largs carmivore. Block
196 has a few small streams which feed intc Laks Whatcom. Cutihroat trouf and other native fish species likely utilize the
sireams throughout this block. A complets survey of this srea is recommended so wildiife use is mors fully understood,

Biock 167

T3BN R2E 814

Biock Size: 1211 {12.11) acres
Habitat Score; (38 — Poor Habitat
Risk Score: 022 ~ Woderate Risk

Biock 187 is backyard habitat and a sirip slong the siream In block 181, 1t is g polential backyard sanctuary. Residents
should be encouraged to provide bird boxes and feeding stations for wildlife and fences that allow the passage of wildlife
through the backyards.

Block Descriptions 40 Bellingham Habitat Assessment 2003



Making Endangered Species Act Determinations of Effect for
Individual or Grouped Actions at the W atershed Scale

Prepared by
The National Marine Fisheries Service
Environmental and Technical Services Division
Habitat Conservation Branch

August 1996



Making Endangered Species Act Determinations of Effect for
Individual or Grouped Actions at the W atershed Scale

Table of Contents

OVEIVIBW . . . p.2
Definitions of Effects, and Examples of Effects Determinations . ............. .. .. 6
Matrix of Pathways and Indicators (Table 1) . ... ... .. ... . ... ... ... .. ..... 9
Checklist for Documenting Environmental Baseline and Effects of Proposed Action(s)

on Relevant Indicators (Table 2) ... ... ... ... ... .. ... .. 13
Dichotomous Key for Making Determinations of Effect (Figure 1) . .............. 14
Appendix A - Overview of Some Key Habitat Elements and Activities

Affecting Them . ... ... e 15
Appendix B - Sample Species Narrative’ ... ...... ... ... .. .. ... .. ... ..... 21
Appendix C - Comparison of ACS Objectives, Ecological Goals (Snake R. Recovery

Plan and LRMP Biol. Opinion) and Factors & Indicators in Matrix ... 25
Appendix D - ACS Objectives and Ecological Goals ......................... 26
Footnote:

1) The species narrative is intended to provide the biologist or evaluator with an up-to-
date source of information on the general biological parameters associated with the
particular species being evaluated. References for additional information sources are
provided.




OVERVIEW

The following guidelines are designed to facilitate and standardize determinations of
effect for Endangered Species Act (ESA) conferencing, consultations and permits
focusing on anadromous salmonids. We recommend that this process be applied to
individual or grouped actions at the watershed scale. When the National Marine
Fisheries Service (NMFS) conducts an analysis of a proposed activity it involves the
following steps: (1) Define the biological requirements of the listed species; (2) evaluate
the relevance of the environmental baseline to the species’ current status; (3) detemine
the effects of the proposed or continuing action on listed species; and (4) determine
whether the species can be expected to survive with an adequate potential for recovery
under the effects of the proposed or continuing action, the environmental baseline and
any cumulative effects, and considering measures for survival and recovery specific to
other life stages. The last item (item 4) addresses considerations given during a
jeopardy analysis.

This document provides a consistent, iogical line of reasoning to determine when and
where adverse effects occur and why they occur. Please recognize that this document
does not address jeopardy or identify the level of take or adverse effects which would
constitute jeopardy. Jeopandy is determined on a case by case basis involving the
specific information on habitat conditions and the health and status of the fish
population. NMFS is cumrently preparing a set of guidelines, to be used in conjunction
with this document, to help in the determination of jeopardy.

This document contains definitions of ESA effects and examples of effects
determinations, a matrix of pathways of effects and indicators of those effects, a
checklist for documenting the environmental baseline and effects of the proposed
action(s) on the relevantindicators, and a dichotomous key for making determinations
of effect. None of the tools identified in this document are new inventions. The matrix,
checklist, and dichotomous key format were developed by the US Fish and Wildiife
Service (USFWS) Region 2 and the USDA Forest Service Region 3 for a programmatic
ESA section 7 consultation on effects of grazing (USFWS, May 5, 1995). The matrix
developed here refiects the information needed to impiement the Aquatic Conservation
Strategy (ACS)(appendix D) and to evaluate effects relative to the Northwest Forest
Plan ACS Objectives, and the Ecological Goals in the Proposed Recovery Plan for
Snake River Salmon (appendix D) and the LRMP consultation on the eight National
Forests in [daho and Oregon.

Using these tools, the Federal agencies and Non-Federal Parties (referred to as
evaluators in the remainder of this document) can make determinations of effect for
proposed projects (i.e. "no effect”/"may affect” and "may affect, not likely to adversely
affect"/"may affect, likely to adversely affect”). As explained below, these
determinations of effect will depend on whether a proposed action (or group of actions)
hinders the attainment of relevant environmental conditions (identified in the matrix as
pathways and indicators) and/or results in "take”, as defined in ESA, section 3(18) of a



proposed or listed species.

Finally, this document was designed to be applied to a wide range of environmental
conditions. This means it must be flexible. It also means that a certain degree of
professional judgement will be required in its application. There will be
circumstances where the ranges of numerics or descriptions in the matrix simply
do not apply to a specific watershed or basin. In such a case, the evaluator will
need to provide more biologically appropriate values. When this occurs,
documentation justifying these changes should be presented in the biological
assessment, habitat conservation plan, or other appropriate document so that
NMFS can use it in preparation of a section 7 consultation, habitat conservation
plan, or other appropriate biologically based document.




Description of the Matrix;

The "Matrix of Pathways and Indicators" (Table 1) is designed to summatize important
environmental parameters and levels of condition for each. This matrix is divided into
six overall pathways (major rows in the matrix}:

-- Water Quality -- Channel Condition and Dynamics
-- Habitat Access -- Flow/Hydrology
-- Habitat Elements -- Watershed Conditions

Each of the above represents a significant pathway by which actions can have potential
effects on anadromous salmonids and their habitats. The pathways are further broken
down into "indicators.” Indicators are generally of two types: (1) Metrics that have
associated numeric values (e.g. "six pools per mile");, and (2) descriptions (e.g.
"adequate habitat refugia do not exist"). The purpose of having both types of indicators
in the matrix is that numeric data are not always readily available for making
determinations (or there are no reliable numeric indicators of the factor under
consideration). In this case, a description of overall condition may be the only
appropriate method available.

The columns in the matrix correspond to levels of condition of the indicator., There are
three condition levels: "properly functioning,” "at risk,” and "not properly functioning."
For each indicator, there is either a numeric value or range for a metric that describes
the condition, a description of the condition, or both. When a numeric value and a
description are combined in the same cell in the matrix, it is because accurate
assessment of the indicator requires attention to both.

Description of the Checklist:

The "Checklist for Documenting Environmental Baseline and Effects of Proposed
Action(s) on Relevant Indicators" (Table 2) is designed to be used in conjunction with
the matrix. The checkiist has six columns. The first three describe the condition of
each indicator (which when taken together encompass the environmental baseline),
and the second three describe the effects of the proposed action(s) on each indicator.

Description of the Dichotomous Key for Making ESA Determinations of Effect:

The "Dichotomous Key for Making ESA Determinations of Effect” (p. 15) is designed to
guide determinations of effect for proposed actions that require a section 7 consultation
or permit under Section 10 of the ESA. Once the matrix has been tailored (if
necessary) to meet the needs of the evaluators, and the checkist has been filled out,
the evaluators should use the key to help make their ESA determinations of effect.



How to Use the Matrix, Checklist, and Dichotomous Key

1} Group projects that are within a
watershed. Matrix of Pathways and

, : _ Indicators
2) Using the Matrix provided {or a

version modified by the evaluator)
evai:_a.te env:rozmen;a! i?(?s?ime e Baseline Conditions
conditions (mar On checkils )’ use a Water Qudity, Habita Access, Habtat Elements,

pathways (identified in the matrix). Channe! Candition and Dynamics, Flow/Hydmlogy,
Watershed Condition

Use {o describe the Environmental

and

Then use the same Pathways and
Indicators to evaluate the Proposed
Projects

3) Evaluate effects of the proposed
action using the matrix. Do they restore,
maintain or degrade existing baseline
conditions? Mark on checklist.

Mark Resuits on Checklist

Checklist
4) T?ke the checklist you marked and Environmental Baseline Effects of the Action
the dichotomous key and answer the
QUGStiOﬂS in the key to reach a Properly At NotProperly  Maintain Restore Degrade
determination of effects. Funct. Risk Funct,

Use Professional Judgement

and the Checklist to

Dichotomous Key
Work through the Dichotomous Key

Yes/No

No Effect
May Effect
Not Likely to Adversely Affect
Likely {0 Adversely Affect




(Note: Actuat Matrix is on page 9,10,& 11. Actual Checklist on page 13. Actual Dichotomous key on page
14)



DEFINITIONS OF ESA EFFECTS AND EXAMPLES

Definitions of Effects Thresholds

Following are definitions of ESA effects (sources in italics). The first three ("no effect,”
"may affect, not likely to adversely affect,” and "may affect, likely to adversely affect”)
are not defined in the ESA or implementing regulations. However, "likely to jeopardize”
is defined in the implementing reguiations:

"No effect:”

This determination is only appropriate "if the proposed action will literally have no
effect whatsoever on the species and/or critical habitat, not a small effect oran
effect that is unlikely to occur.” (From "Common flaws in developing an effects
determination”, Olympia Field Office, U.S. Fish and Wildlife Service).
Furthermore, actions that result in a "beneficial effect” do not qualify as ano
effect determination.

"May affect, not likely to adversely affect:"

"The appropriate conclusion when effects on the species or critical habitat are
expected to be beneficial, discountable, or insignificant. Beneficial effects have
contemporaneous positive effects without any adverse effeds to the species or
habitat. Insignificant effects relate to the size of the impact and should never
reach the scale where take occurs. -Discountable effects are those extremely
unlikely to occur. Based on best judgement, a person would not: (1) be able to
meaningfully measure, detect, or evaluate insignificant effects; or (2) expect
discountable effects to occur.” (From "Draft Endangered Species Consultation
Handbook; Procedures for Conducting Section 7 Consultations and
Conferences,” USFWS/NMFS, 1894). The term "negligible"” has been used in
many ESA consultations involving anadromous fish in the Snake River basin.
The definition of this term is the same as "insignificant.”

"May affect, likely to adversely affect”

The appropriate conclusion when there is "more than a negligible potential to
have adverse effects on the species or critical habitat" (NMFS draft internal
guidelines). Unfortunately, there is no definition of adverse effects in the ESA or
its implementing regulations. The draft Endangered Spedes Handbook
(NMFS/USFWS, June 1994) provides this definition for "Is likely to adversely
affect”: "This conclusion is reached if any adverse effect to listed species or
critical habitat may occur as a direct or indirect resuit of the proposed action or
its interrelated or interdependent actions. In the event the overall effect of the
proposed action is beneficial to the listed species or critical habitat, but may also
cause some adverse effects o individuals of the listed species or segments of




the critical habitat, then the proposed action 'is likely to adversely affect' the
listed species or critical habitat "

The following is a definttion specific to anadromous salmonids developed by
NMFS, the FS, and the BLM during the PACFISH consultation; "Adverse effects
include short or long-term, direct or indirect management-related, impacts of an
individual or cumulative nature such as mortaltty, reduced growth or other
adverse physiological changes, harassment of fish, physical disturbance of
redds, reduced reproductive success, delayed or premature migration, or other
adverse behavioral changes to listed anadromous salmonids at any life stage.
Adverse effects to designated critical habitat include effects to any of the
essential features of critical habitat that would diminish the value of the habitat
for the survival and recovery of listed anadromous salmonids” (From NMFS'
Pacfish Biological Opinion, 1/23/95). interpretation of part of the preceding
quotation has been problematic. The statement ”...impacts of an individual or
cumulative nature..." has often been applied only to actions and impacts, not
organisms. NMFS' concern with this definition is that it does not clearly state that
the described impacts include those to individual eggs or fish. However, this
definition is useful if it is applied on the individual level as well as on the
subpopulation and population levels.

For the purposes of Section 7, any action which has more than a negligible
potential to result in "take” (see definition at bottom of Dichotomous Key, p. 14 of
this document) is likely to adversely affect a proposed/listed species. It is not
possible for NMFS or USFWS to concur on a "notlikely to adversely affect”
determination if the proposed action will cause take of the listed species. Take
can be authorized in the Incidental Take Statement of a Biological Opinion after
the anticipated extent and amount of take has been described, and the effects of
the take are analyzed with respect to jeopardizing the species or adversely
modifying critical habitat. Take, as defined in the ESA, clearly applies to the
individual ievel, thus actions that have more than a negligible potential to cause
take of individual eggs and/or fish are "likely to adversely affect.”

"Likely to jeopardize the continued existence of"

The regulations define jeopardy as "to engage in an action that reasonably would
be expected, directly or indirectly, to reduce appredably the likelihood of both the
survival and recovery of a listed species in the wild by reducing the reproduction,
numbers, or distribution of that species” (560 CFR §402.02).

"Take"
The ESA (Section 3) defines take as "to harass, harm, pursue, hunt, shoot,
wound, trap, capture, collect or attempt to engage in any such conduct”. The
USFWS further defines "harm” as "significant habitat modification or degradation
that resuits in death or injury to listed species by significantly impairing
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behavioral patterns such as breeding, feeding, or sheltering”, and "harass” as .
"actions that create the likelihood of injury to listed species to such an extent as

1o significantly disrupt normal behavior patterns which include, but are not limited

to, breeding, feeding or sheltering".

Examples of Effects Detemminations
"No effect”

NMFS is encouraging evaluators to conference/consult at the watershed scale
(i.e., on all proposed actions in a particutar watershed) rather than on individual
projects. Due to the strict definition of "no effect” (above), the interrelated nature
of in-stream conditions and watershed conditions, and the watershed scale of
these conferences, consultations, and activities "no effect” determinations for all
actions in a watershed could be rare when proposed/listed species are present in
or downstream from a given watershed. This is reflected in the dichotomous
key, however the evaluator may identify some legitimate exceptions to this
general rule.

Example:
The proposed project is in a watershed where available monitoring information
indicates that in-stream habitat is in good functioning condition and riparian
vegetation is at or near potential. The proposed activity will take place on stable
soils and will not result in increased sediment production. No activity will take
place in the riparian zone.

"May affect, not likely to adversely affect”

Example:
The proposed action is in a watershed where available monitoring information
indicates that in-stream habitat is in good functioning condition and riparian
vegetation is at or near potential. Past monitoring indicates that this type of
action has led to the present condition (i.e., timely recovery has been achieved
with the kind of management proposed in the action). Given available
information, the potential for take to occur is negligible.

"May affect, likely to adversely affect”

Example:
The proposed action is in a watershed that has degraded baseline conditions
such as excess fine sediment, high cobble embeddedness, or poor pool
frequency/quality. If the action will further degrade any of these pathways, the
determination is clearly "likely to adversely affect”.

A less obvious example would be a proposed action in the same watershed that




is designed to improve baseline conditions, such as road obliteration or culvert
repair. Even though the intentis to improve the degraded conditions over the
long-term, if any short-term impacts (such as temporary turbidity and
sedimentation) will cause take (adverse effects), then the determination is "likely
to adversely affect.”
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TABLE 1. MATRIX of PATHWAYS AND INDICATORS

(Remember, the ranges of criteria presented here are not absolute, they may be adjusted for unique watersheds. See p, 3)

Chemical Contamination/
Nutrients

gravel, turbidity low

12-20% {east-side¥,
turbidity moderate

PATHWAY INDICATORS PROPERLY AT RISK NOT PROPERLY
FUNCTIONING FUNCTIONING
Water Quality: Temperature 50-57° F 57-60° (spawning) > 60° (spawning)
57-64° (migration &rearing)’ > 84° (migration & rearingf
Sediment/Tubidity < 12% fines (<0.85mm) in 12-17% {west-side}, >17% {west-side),

>20% (east side¥ fines at
surface or depth in spawning
habitat®, {urbidity high

{fow levels of chemical
contaminalion from agriculiumi,
industrial and other sowces, no
excess nutrients, no CWA 303d
designated reaches’

moderate levels of chemical
contamination from agricultural,
industrial and ofher sources,
some excess nutrients, one
CWA 303d designated reach®

high levels of chemical
contamination from agricultumi,
industriatand other sources,
high levels of excess nutdents,
more than one CWA 303d
designated reach®

Habitat Access:

Physical Barriers

any man-made barriers present
in watershed allow upstream
and downstream fish passage at
all flows

any man-made barriers present
in watershed do not alow
upstream and/or downstream
fish passage at base/low flows

any man-made barriers present
in watershed do not alow
upstream and/or cownstream
fish passage at a range of flows

Habitat Elements:

Substrate

Large Woody Debris

dominant subsirate is gravelor
cobble (interstitial spaces clear),
or embeddedness <20%’

gravel and cobble is
subgdominant or if dominant,
embeddedness 20-30%°

bedrock, sand, siit or smalt
gravel dominant, or if gravel
and cobble dominant,
ambeddedness >30%"

Coast: >80 pieces/mile
>24"diameter >50 ft. length*;
East-side: >20 pieces/ mile
>12"diameter >35 . length?;
and adeqguate sources of woody
debris recruiiment in riparian
areas

currently meets standards for
property functioning, hut lacks
potential sources from riparan
areas of woody debris
recruitment to maintain that
standard

dees not meet standards for
properly functioning and lacks
potential large woody debris
recruitment
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Pool Frequency

channel width # poolsimite®
5 feet 184

10 96
15° 70
20 56
25" 47
50 " 26
750 23
00" 18

Pool Quality

Cff-channel Habitat

Refugia {important remnant
habitat for sensitive aquatic
spacies)

meets pool frequency standards
{left) and {arge wocody debris
recruitment standards for
properly functioning habitat
{above)

meets pool frequency standaxds
but large woody debiis
recruitmentinadegualke to
maintain pools over time

does not mesdt pool frequency
standards

pools >1 meter deep (heiding
pools) with good cover and cool
water’, minor reduction of pod
volume by fine sediment

few deeper pools (=1 meter)
present orinadequake
coverffemperature®, moderate
reduction of pool volume by fine
sediment

no deep pools (>1 meter) and
inadequate coverftemperature®,
major reduction of pod volume
by fine sediment

backwaters with cover, and tow
energy off-channel areas
{pends, oxbows, etc.}

some backwaters and high
energy side channels’

few or no backwaters, no off-
channel ponds®

habitat refugia exist and are
adequately buffered (e.g., by
intact riparian reserves), existing
refugia are sufficient in size,
number and connectivity to
maintain viable populations or
sub-populations”

habitat refugia exist but are not
adequalely buffered (ag., by
intact riparian reserves); existing
refugia are insufficient in size,
aumber and connectivity to
maintain viable populatiors or
sub-populations’

adequate habitat refuga do not
exist’

Channel Condition &
Dynamics:

Width/Depth
Ratio

Streambank
Condition

Floodplain
Connectivity

<{0*

10-12 (we are unaware of any
criteria {o reference}

>12 {(we are unaware of any
criteria to reference)

>80 stable; L.e., on average,
less than 10% of banks are
actively eroding’

80-90% stable

<80% stable

off-channel areas are frequently
hydrologically linked to main
channel; overbank flows occur
and maintain wetland finctions,
riparian vegetation and
succession

reduced linkage of wetland,
flocdplains and riparan areas b
main channel; overbank flows
are reduced refative to historic
frequency, as evidenced by
moderate degradation of
wetland function, riparian
vegetation/succession

severe reduction in hydrdogic
connectivity between off-
channei, wetland, floodpiin
and riparian areas; wetland
extent drastically reduced and
riparian vegetation/succession
altered significantly




Riparian Reserves

disturbance in unstable or
poteniially unstable areas,
and/or refugia, and/or riparian
area; and for NWFP area
{except AMASs), 15% retention
of LSOG in watershed?®

Flow/Hydrobgy: Change in Peak/ watershed hydrograph indicales some evidence of altered peak pronounced changes in peak
Base Flows peak flow, base flow and flow flow, baseftow and/or flow timing { flow, baseflow and/or flow
timing characteristics refative to an undisturbed timing relative to an
comparable to an undistubed watershed of similar size, undisturbed watershed <
watershed of similar size, geology and geography simitar size, geology and
geology and geography geography
Increase in Zero of mnimum increases in moderate increases in dranage significant increases in
Drainage Network drainage network density due o network density due to roads drainage network density due
roads®? (e.g.. 5%)F° to roads (eg., 20-25%p°
Watershed Road Bensiy & <2 mifmi*?, no valley bottom 2-3 mifmi?, some valley bottom =3 mifmi*, many valley bottom
Conditions: Location roads rpads roads
Disturbance <15% ECA (entire watershed) <15% ECA {entire watershed) >15% ECA {entire watershed)
History with no concentration of but disturbance concentratedin and disturbance concentrated

unstable or potentially urstable
areas, and/or refugia, and/or
riparian area; and for NWFP
area (except AMAs), 15%
retention of LSOG in
watershed’

in unstable or potentialy
unstable areas, and/or rfugia,
and/or riparian area; does not
meet NWFP standard for LSOG
retention

the riparian reserve system
provides adequate shade, large
woody debris recruitment, and
habitat protection and
connectivity in all
subwatersheds, and buffers or
includes krown refugia for
sensitive aquatic species (>80%
intact),and/or for grazing
impacts: percent similarity of
riparian vegetation tothe
potential netural community/
compaosition >50%"?

moderate loss of connectivity or
function (shade, LWD
recruitment, etc.) of rparian
reserve system, or incompkeie
protection of habitats and
refugia for sensifive aquatic
species { 70-80% intact), and/or
for grazing impacts: percent
similarity of riparian vegetation
to the potential natural
community/composition 25-50%
or better”?

riparian reserve system is
fragmented, poorly connected,
or provides inadequaie
profection of habitats and
refugia for sensitive aqualic
species (<70% intact), and/or
for grazing impacis: percent
sirnilarity of riparian vegetation
to the polential natural
community/composition <25%'"

' Bjornn, T.C. and D.W. Reiser, 1881, Habitat Reguirements of Salmonids in Streams. American Fisheries Society Special Publication 19:83-138 Meehan, W.R., ed.

Z

Forests. March

Biolo%icgigggmion on Land and Resource Management Plans for the: Boise, Challis, Nez Perce, Payette, Salmon, Sawtooth, Umatilla, and Wallowa-Whitman National

* Washington Timber/Fish Wildlife Cooperative Monitoring Evaluation and Research Committee, 1993. Watershed Analysis Manual (Version 2.0). Washington Department of

MNatural Resources.

a

California {PACFISH), Natbnal Marine Fisheries Sewice, Northwest Region, January 23, 1985,
* A Federal Agency Guide for Pilot Watershed Analysis {(Version 1.2), 1994.

-

7

USDA Forest Service, 1994. Section 7 Fish Habital Monitoring Protocol for the Upper Columbia River Basi.
Frissell, C.A., Liss, W.J., and David Bayles, 1993, An Inlegrated Biophysical Sirategy for Ecological Restoration of Large Watersheds, Proceedings fram the Symposium on

13

Biological Opinion on Implementation of Intedm Strategies for Managing Anadromous Fish-producing Watersheds in Eastern Oregon and Washington, Idaho, and Postions of




Changing Roles in Water Resources Managemerniand Policy, June 27-30, 1993 {Amercan Water Resources Assodation}, p. 449-456,
* Wemple, B.C., 1994, Hydrologic Integration of Forest Roads with Siream Networks in Two Basins, Western Cascades, Oregon M.S. Thesis, Geosciences Department, Oregon
State University.
? e.g., see Elk River Watershed Analysis Report, 1995, Siskiyou National Forest, Oregon
** Northwest Forest Plan, 19%4. Standards and Guidelnes for Management of Hahitat for Late-Successional and Old-Growth Forest Related Species Within the Range of the
Northern Spotted Owl. USDA Forest Service and USDI Bureau of Land Maragement.
" USDA Forest Service, 1993, Determining the Risk of Cumulative Watershed Effects Resuling from Muliple Activities.
2 Winward, AH., 1989 Ewlogical Status of Vegetation as a base for Multile Product Management. Abstracts 42nd annual meding, Scciety for Range Management, Billings
MT. Denver CO: Society For Range Management: p277,
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TABLE 2. CHECKLIST FOR DOCUMENTING ENVIRONMENTAL BASELINE AND .
EFFECTS OF PROPOSED ACTION(S) ON RELEVANT INDICATORS

ENVIRONMENTAL BASELINE EFFECTS OF THE ACTION(S})
PATHWAYS:
INDICATORS Property ' At Risk’ Not Propr.’ Restors” - - Mairigin® Dagrade’

Funclioning Fynctionin

Water Qually:

Temperature

Sediment

Chem. Contam./Nut.

Habitat Access
Physicai Barriers

Habitat Elements:
Substrate

Latge Woody Debris

Pool Frequency

Pool Quailty

QOff-channe! Habitat

Refugia

Channel Cond. & Byn:
Width/Depth Ratio

Streambank Cond.

Fioodplan Connectiviy

Flow/Mydrobgy:
Peak/Base Flows

Drainage Network
Increase

Watershed Conditions:
Road Dens. & Loc.

Disturbance History

Riparian Reserves

Watershed Name: Location:
! These three categories of function {'properly functioning”, "at risk", and "not properly functioning™) are defined or each
indicator in the "Matrix of Pathways and Indicators” (Table 1 onp. 10 ).

2 For the purposes of this checklist, *resiore® means to change the function of an "at risk” ndicator te “properly
functioning”, or o change the function of a "not properly functioning” indicator to "at risk” or "properly functioning” (i.e., it
does not apply to “properly functioning” indicators).

3 For the purposes of this checklist, "maintain” means that the furction of an indicator does not change (i.e., it appies to all
indicators regardless of functional level).

4

For the pumposes of this checklist, "degrade” means to change the function of an indicator for the worse (ie., it applies to
all indicafors regardiess of functional level). In some cases, a "not properly funclicning” indicator may be futher
worsened, and this shoud be noted

15



FIGURE 1. DICHOTOMOUS KEY FOR MAKING ESA
DETERMINATION OF EFFECTS

Are there any proposed/listed anadromous salmonids and/or proposed/designated
critical habitat in the watershed or downstream from the watershed?

YES May affect, go to 2

Does the proposed action(s) have the potential to hinder attainment of relevant properly
functioning indicators (from table 2)?

Does the proposed action(s) have the potential to result in "take"' of proposed/listed
anadromous salmonids or destruction/adverse modification of proposed/designated
critical habitat?

A. There is a negligible (extremely low) probability of take of proposed/listed
anadromous salmonids or destruction/adverse modification of habitat . . . ... ... ...
..................................... Not likely to adversely affect

B. There is more than a negligible probability of take of proposed/listed anadromous
salmonids or destruction/adverse modification of habitat. . . Likely to adversely affect

"Take" - The ESA (Section 3) defines take as "to harass, harm, pursue, hunt, shoot,
wound, {rap, capture, collect or attempt to engage in any such conduct”. The USFWS
(USFWS, 1994) further defines "harm" as "significant habitat modification or
degradation that results in death or injury to listed species by significantly impairing
behavioral patterns such as breeding, feeding, or sheltering”", and "harass" as " actions
that create the likelihood of injury to listed species to such an exient as to significantly
disrupt normal behavior patterns which include, but are not limited to, breeding,
feeding or sheltering".
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Appendix A
Overview of Some Key Habitat Elements and Activities Affecting Them

The following are excerpts from A Coarse Screening Process For Potential Application in ESA
Consultations (CRITFC, 1994). The excerpts are intended to stimulate the biologist' s thought
processes into evaluating all of the pathways through which habitat degradation could occur.
Unfortunately this is not an all inclusive list. However, it is a start. We recommend that
biologists review the entire "Coarse Screening” document and any other documents that are
available to them. The " Coarse screening” document is available from The National Marine
Fisheries Service, Portland, Oregon. We also highly recommend reviewing a report prepared
by ManTech Environmental Research Services Corporation while under contract to the
National Marine Fisheries Service (NMFS), Environmental Protection Agency and US Fish
and Wildlife Service. The document is entitled "An Ecosystem Approach to Salmonid
Conservation". This document is also available from the NMFS in Portland, Oregon.

Channel Substrate:

"Salmon survival and production are reduced as fine sediment increases, producing multiple
negative impacts on salmon at several life stages. Increased fine sediment entombs incubating
salmon in redds, reduces egg survival by reducing oxygen flow,

alters the food web, reduces pool volumes for adult and juvenile salmon, and reduces the
availability of rearing space for juveniles rendering them more susceptible to predation.
Reduced survival-to-emergence (STE) for salmon caused by elevated fine sediment increases is
of particular concern because it is a source of density-independent mortality that can have
extremely significant negative effects on salmon populations even at low seeding.

The rearing capacity of salmon habitat is decreased as cobble embeddedness levels increase.
Overwinter rearing habitat may be a major limiting factor to salmon production and survival.
The loss of overwintering habitat may result in increased levels of mortality during rearing life
stages."

Channel Morphology

"Available data indicate that the production of salmon is reduced as pool frequency and volume
decrease. Large pools are required by salmon during rearing, spawning, and migration. Pools
provide thermal refugia, velocity refugia during storm events, resting habitat for migrating
salmon, and important rearing habitat for juvenile salmon.”

"Fine sediment is deposited in pools during waning flows. Residual pool volume is the volume
of a pool not filled by fine sediment accumulations. Fine sediment volumes in pools reduce
pool quality and reduce residual pool volumes (the pool volume available for salmon use)."

"Available data indicate that salmon production increases as Large Woody Debris (LWD)
increases. LWD provides cover, velocity refugia, and plays a vital role in pool formation and
the maintenance of channel complexity required by salmon in natal habitat. LWD also aids in
reducing channel erosion and buffering sediment inputs by providing sediment storage in
headwater streams.”
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Bank Stability

"Bank stability is of prime importance in maintaining habitat conditions favoring salmon
survival. Bank instability increases channel erosion that can lead to increased levels of fine
sediment and the in-filling of pools. Unstable banks can lead to stream incisement that can
reduce baseflow contributions from groundwater and increase water temperature. Bank
instability can cause channel widening that can significantly exacerbate seasonal water
temperature extremes and destabilize LWD."

Water Temperature

"Available information indicates that the elevation of summer water temperatures impairs
salmon production at scales ranging from the reach to the stream network and puts fish at
greater risk through a variety of effects that operate at scales ranging from the individual
organism to the aquatic community level. Maximum summer water temperatures in excess of
60°F impair salmon production. However, many smaller streams naturally have much lower
temperatures and these conditions are critical to maintaining downstream water temperatures,
At the stream system level, elevated water temperatures reduce the area of usable habitat
during the summer and can render the most potentially productive and structurally complex
habitats unusable. Decreases in winter water temperatures also put salmon at additional risk.
The loss of vegetative shading is the predominant cause of anthropogenically elevated summer
water temperature. Channel widening and reduced baseflows exacerbate seasonal water
temperature extremes. Elevated summer water temperatures also reduce the diversity of
coldwater fish assemblages.”

Water Quantity and Timing

"The frequency and magnitude of stream discharge strongly influence substrate and channel
morphology conditions, as well as the amount of available spawning and rearing area for
salmon. Increased peak flows can cause redd scouring, channel widening, stream incisement,
increased sedimentation Lower streamflows are more susceptible to seasonal temperature
gxtremes in both winter and summer. The dewatering of reaches can block salmon passage.”

Some Maijor Activities and their Effects

Logging

Regional differences in climate, geomorphology, soils, and vegetation may greatly influence
timber harvest effects on streams of a given size. However, some broad generalizations can be
made on how timber harvest affects the hydrologic cycle, sediment input, and channel
morphology of streams:

1. Hydrologic cycle. Timber harvest often alters normal streamflow patterns, particularly the
volume of peak flows (maximum volume of water in the stream) and base flows (the volume of
water in the stream representing the groundwater contribution). The degree these parameters
change depend on the percentage of total tree cover removed from the watershed and the
amount of soil disturbance caused by the harvest, among other things. For example, if harvest
activities remove a high percentage of tree cover and cause light soil disturbance and
compaction, rain falling on the soil will infiltrate normally. However, due to the loss of tree
cover, evapotranspiration (the loss of water by plants to the atmosphere)} will be much lower
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than before. Thus, the combination of normal water infiltration into the soil and greatly .
decreased uptake and loss of water by the tree cover results in substantially higher, sustained
streamflows. Hence, this type of harvest results in higher base flows during dry times of the
year when evapotranspiration is high, but does not greatly affect peak flows during wet times
of the year because infiltration has not decreased and evapotranspiration is low. On the other
hand, if the harvest activities cause high soil disturbance and compaction, little rainfall will be
able to penetrate the soil and recharge groundwater. This results in higher surface runoff and
equal or slightly higher base flows during dry times of the year. During wet times of the year,
the compacted soils deliver high amounts of surface runoff, substantially increasing peak
flows. In general, timber harvest on a watershed-wide scale results in water moving more
quickly through the watershed (i.e., higher runoff rates, higher peak and base flows) because
of decreased soil infiltration and evapotranspiration. This greatly simplified model only partly
illustrates the complex hydrologic responses to timber harvest (Chamberlain et al. 1991,
Gordon et al. 1992).

2. Sediment input. Timber harvest activities such as road-building and use, skidding logs,
clear-cutting, and burning increase the amount of bare compacted soil exposed to rainfall and
runoff, resuiting in higher rates of surface erosion. Some of this hillside sediment reaches
streams via roads, skid trails, and/or ditches (Chamberlain et al. 1991). Appropriate
management precautions such as avoiding timber harvest in very wet seasons, maintaining
buffer zones below open slopes, and skidding over snow can decrease the amount of surface
erosion (Packer 1967). Harvest activities can also greatly increase the likelihood of mass soil
movements occurring, particularly along roads and on clear-cuts in steep terrain (Furniss et al.
1991, O' Loughlin 1972). Increased surface erosion and mass soil movements associated with
timber harvest areas can result in an increase in sediment input to streams. Fine sediment may
infiltrate into relatively clean streambed gravels or, if the supply of fine sediment is large,
settle deeper into the streambed (Chamberlain et al. 1991).

3. Stream channel morphology. The hydrologic and sedimentation changes discussed above
can influence a stream’s morphology in many ways. Substantial increases in the volume and
frequency of peak flows can cause streambed scour and bank erosion. A large sediment supply
may cause aggradation of the stream channel, pool filling, and a reduction in gravel quality
(Madej 1982). Streambank destabilization from vegetation removal, physical breakdown, or
channel aggradation adds to sediment supply and generally results in a loss of stream channel
complexity (Scrivener 1988). In addition, losses of in-stream large woody debris supplies
(i.e., removal of riparian trees) also result in less channel complexity as wood-associated scour
pools decrease in size and disappear {(Chamberlain et al. 1991).

Roads

"Roads are one of the greatest sources of habitat degradation. Roads significantly elevate on-
site erosion and sediment delivery, disrupt subsurface flows essential to the maintenance of
baseflows, and can contribute to increased peak flows. Roads within riparian zones reduce
shading and disrupt LWD sources for the life of the road. These effects degrade habitat by
increasing fine sediment levels, reducing pool volumes, increasing channel width and
exacerbating seasonal temperature extremes."
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Grazing .

The impacts of livestock grazing to stream habitat and fish populations can be separated into
acute and chronic effects. Acute effects are those which contribute to the immediate loss of
individual fish, and loss of specific habitat features (undercut banks, spawning beds, etc.) or
localized reductions in habitat quality (sedimentation, loss of riparian vegetation, etc.).
Chronic effects are those which, over a period of time, result in loss or reductions of entire
populations of fish, or widespread reductions in habitat quantity and/or quality.

Acute Effects

Acute effects to habitat include compacting stream substrates, collapse of undercut banks,
destabilized streambanks and localized reduction or removal of herbaceous and woody
vegetation along streambanks and within riparian areas (Platts 1991). Increased levels of
sediment can result through the resuspension of material within existing stream channels as
well as increased contributions of sediment from adjacent streambanks and riparian areas.
Impacts to stream and riparian areas resulting from grazing are dependent on the intensity,
duration, and timing of grazing activities (Platts 1989) as well as the capacity of a given
watershed to assimilate imposed activities, and the pre-activity condition of the watershed
(Odum 1981).

Chronic Effects

Chronic effects of grazing result when upland and riparian areas are exposed to activity and
disturbance levels that exceed assimilative abilities of a given watershed. Both direct and
indirect fish mortality are possible, and the potential for mortality extends to all life cycle
phases. As an example, following decades of high intensity season-long grazing on BLM lands
in the Trout Creek Mountains of southeast Oregon, the Whitehorse Creek watershed had
extensive areas of degraded upland and riparian habitat (BLM 1992). An exireme rain-on-
snow event in late winter 1984 and subsequent flooding of area streams flushed adult and
juvenile trout through area streams and into Whitehorse Ranch fields and the adjacent desert.

Although less extreme, increases in stream temperature and reduced allochthonous inputs
following removal of riparian vegetation, increased sedimentation, and decreased water storage
capacity work together to reduce the health and vigor of stream biotic communities (Armour et
al. 1991, Platts 1991, Chaney et al. 1990). Increased sediment loads reduce primary
production in streams. Reduced instream plant growth and riparian vegetation limits
populations of terrestrial and aquatic insects. Persistent degraded conditions adversely
influence resident fish populations (Meehan 1991).

Mining

"Mining activities can cause significant increases in sediment delivery. While mining may not
be as geographically pervasive as other sediment-producing activities, surface mining typically
increases sediment delivery much more per unit of disturbed area than other activities (Dunne
and Leopold, 1978; USFS, 1980; Richards, 1982; Nelson et al. 1991) due to the level of
disruption of soils, topography, and vegetation. Relatively small amounts of mining can
increase sediment delivery significantly.”
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Appendix B
Species Narrative

Umpqua River Sea-Run Cutthroat Trout {Oncorhynchus clarki)

Endangered Species Act Status: Proposed Endangered, July 8, 1994, Umpqua
River Basin, in Southwestern Oregon. All life
forms are included in this proposal.

Description. Sea-run cutthroat trout is a profusely spotted fish which often has red or
sometimes orange slash marks on each side of the lower jaw. Coastal sea-run cutthroat trout
often lose the cuithroat marks when in seawater. Some other trouts, such as Apache trout,
Gila trout and Redband trout may also have yellowish or red slash marks. Other identifying
marks include; the presence of basibranchial teeth, located on the basibranchial plate behind
the tongue. The upper jaw is typically more than half the length of the head with the eye being
well forward of the back of the maxilla.

The spots on cutthroat trout are small to medium, trregularly shaped, dispersed evenly over the
entire body including the belly and anal fin. Coloration of sea-run fish is often silvery with a
slight yellow tint. This silver coloration often masks the spots. Sea-run fish darken and take
on spots after a period in freshwater. Freshwater fish are often more colorful with pale yellow
colors on the body and red-orange or yellow on the lower fins. The gill plates sides and
ventral areas may tinted a rosy color as spawning time draws nearer (description from Stolz
and Schnell, 1991).

Distribution. Coastal cuithroat trout range from northern California to the Gulf of Alaska.
The distribution of the proposed Umpqua River Sea-run cutthroat trout is the greater Umpqua
River Basin located in Douglas County in southwestern Oregon. The Umpqua River Basin
stretches from the Cascade Mountains in the east to the Pacific Ocean at Reedsport, Oregon.
The drainages of the North and South Umpqua Rivers together make up about 2/3 of the
greater Basin drainage, and each river is about 170 km long. The mainstem Umpgqua River
flows in a northwesterly direction another 180 km to the ocean. Together, the three rivers
form one of the longest coastal basins in Oregon, approximately 340 km in length, with a
drainage area of over 12,200 sq. k. Major tributaries of the mainstem Umpqua River include
Calapooya (River Kilometer [RKm] 164), Elk (RKm 78), and Scholfield Creeks (Rkm 18) and
the Smith River (Rkm 18). The estuary of the Umpqua River is one of largest on the Oregon
coast and has a large seawater wedge that extends as far inland as Scottsburg, Oregon at Rkm
45, (From Status Review For Oregon's Umpqua River Sea-Run Cutthroat Trout, Johnson et al.
1994)

Life Forms
Sea-Run (anadromous) cutthroat trout

Cutthroat trout have evolved to exploit habitats least preferred by other salmonid species
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(Johnston 1981). Unlike other anadromous salmonids, sea-run cutthroat trout do not over- .
winter in the ocean and only rarely make long extended migrations across large bodies of

water. They migrate in the near-shore marine habitat and usually remain within 10 km of land

(Sumner 1972, Giger 1972, Jones 1976, Johnston 1981). While most anadromous cutthroat

trout enter seawater as 2- or 3-year-olds, some may remain in fresh water forup o 5 years

before entering the sea (Sumner 1972, Giger 1972).

Resident (nonmigratory) cutthroat trout

Some cutthroat trout do not migrate long distances; instead, they remain in upper tributaries
near spawning and rearing areas and maintzain small home territories (Trotter 1989). Resident
cutthroat trout have been observed in the upper Umpqgua River drainage (Roth 1937, FCO and
OSGC 1946 , ODFW 1993a)

During a radio tagging study Waters (1993) found that fish smaller than 180mm maintained
home ranges of less than 14m of stream length and moved about an average of 27m during the
study. Fish larger than 180mm had home ranges of about 76m and moved and average total
distance of about 166m. This study was conducted in three tributaries of Rock Creek on the
North Umpqua River drainage. {In Johnson et al. 1994)

River-Migrating (Potamodromous) cutthroat trout

Some cutthroat trout move within large river basins but do not migrate to the sea.

Life History/Migration.
The following descriptions are condensed from status review (Johnson et al. 1994)

Cutthroat trout spawning occurs between December and May and eggs begin to hatch within 6-
7 weeks of spawning, depending on temperature. Alevins remain in the redds for a further few
weeks and emerge as fry between March and June, with peak emergence in mid-April (Giger
1972, Scott and Crossman 1973). Newly emerged fry are about 25 mm long. They prefer low
velocity margins, backwaters, and side channels, gradually moving into pools if competing
species are absent. If coho fry are present they will drive the smaller cutthroat fry into riffles,
where they will remain until decreasing water temperatures reduce the assertiveness of the
coho fry (Stolz and Schnell, 1991). In winter , cutthroat trout go to pools near log jams or
overhanging banks (Bustrad and Narver 1975).

Parr Movements
After emergence from redds, cutthroat trout juveniles generally remain in upper tributaries
until they are 1 year of age, when they may begin extensive movement up and down streams.

Directed downstream movement by parr usually begins with the first spring rains (Giger 1972)
but has been documented in every month of the year (Sumner 1953, 1962, 1972; Giger 1972;
Moring and Lantz 1975; Johnston and Mercer 1976; Johnston 1981). As an example, from
1960 to 1963 (Lowry 1965) and from 1966 to 1970 (Giger 1972) in the Alsea River drainage,
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large downstream migrations of juvenile fish began in mid-April with peak movement in mid-
May. Some juveniles (parr) even entered the estuary and remained there over the summer,
although they did not smolt nor migrate to the open ocean (Giger 1972). In Oregon, upstream
movement of juveniles from estuaries and mainstem to tributaries begins with the onset of
winter freshets during November, December, and January (Giger 1972, Moring and Lantz
1975). At this time, these 1-year and older juvenile fish averaged less than 200 mum in length.

Smeoltification

Time of initial seawater entry of smolts bound for the ocean varies by locality and may be
related to marine conditions or food sources (Lowry 1965, 1966; Giger 1972; Johnston and
Mercer 1976, Trotter 1989). In Washington and Oregon, entry begins as early as March,
peaks in mid-May, and is essentially over by mid-June (Sumner 1953, 1972; Lowry 1965;
Giger 1972; Moring and Lantz 1975; Johnston 1981). Seaward migration of smolts to
protected areas appears to occur at an earlier age and a smaller size than to more exposed
areas. On the less protected Oregon coast, cutthroat trout tend to migrate at an older age (age
3 and 4) and at a size of 200 to 255 mm (Lowry 1965, 1966; Giger 1972).

Timing of smolt migrations in the Umpqua River

Trap data from seven locations in the North Umpqua River in 1958 and from three locations in
Steamboat Creek (a tributary of the North Umpqua River downstream of Soda Springs Dam)
between 1958 and 1973 indicate that juvenile movement is similar to that reported by Lowry
(1965) and Giger (1972} in other Oregon coastal rivers. Movement peaked in May and June,
with a sharp decline in July, although some juveniles continued to be trapped through
September and October. It is unknown whether Umpqua River cutthroat trout juveniles
migrate from the upper basin areas to the estuary, but it seems unlikely considering the
distance (well over 185 km) and the river conditions (average August river temperature at
Winchester Dam (located on the main Umpqua River where the Interstate 5 highway crosses
the Umpqua) since 1957 is 23.3° C) (ODFW 1993a).

Estuary and Ocean Migration

Migratory patterns of sea-run cutthroat trout differ from Pacific salmon in two major ways:
few, if any, cutthroat overwinter in the ocean, and the fish do not usually make long open-
ocean migrations, although they may travel considerable distances along the shoreline
(Johnston 1981, Trotter 1989, Pauley et al. 1989). Studies by Giger (1972) and Jones (1973,
1974, 1975) indicated that cutthroat trout, whether initial or seasoned migrants, remained at
sea an average of only 91 days, with a range of 5 to 158 days.

Adult Freshwater Migrations

In the Umpqua River, it is reported {ODFW 1993a) that cutthroat trout historically began
upstream migrations in late June and continued to return through January with bimodal peaks
in late-July and October. Giger (1972) reported a similar return pattern, but with slightly later
modal peaks (mid-August and late-October to mid-November) on the Alsea River.

Spawning/Rearing
Cutthroat trout generally spawn in the tails of pools located in small tributaries at the upper
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limit of spawning and rearing sites of coho salmon and steclhead. Streams conditions are
typically low stream gradient and low flows, usually less than 0.3 m*/second during the
summer (Johnston 1981). Spawn timing varies among streams, but generally occurs between
December and May, with a peak in February (Trotter 1989).

Cutthroat trout are iteroparous and have been documented to spawn each year for at least §
years {Giger 1972), although some cutthroat trout do not spawn every year (Giger 1972) and
some do not return to seawater after spawning, but remain in fresh water for at least a year
(Giger 1972, Tomasson 1978). Spawners may experience high post-spawning mortality due to
weight loss of as much as 38% of pre-spawning mass (Summner 1953) and other factors (Cramer
1940, Sumner 1953, Giger 1972, Scott and Crossman 1973).

Food.

In streams cutthroat {rout feed mainly on terrestrial and aquatic insects that come to them in the
drift. When in the marine environment cutthroat trout feed around gravel beaches, off the
mouths of small creeks and beach trickles, around oyster beds and patches of eel grass. They

primarily feed on amphipods, isopods, shrimp, stickleback, sand lance and other small fishes.
{Stolz and Schneli, 1991)

Additional Information

Much of what is presented here was take from two sources. They are the Status Review for
Oregon's Umpaua River Sea-Run Cutthroat Trout, June 1994, available from the National
Marine Fisheries Service, Northwest Fisheries Science Center, Coastal Zone and Estuarine
Studies Division, 2725 Montlake BLVD. E., Seattle, WA 98112-2097 and the book The
Wildlife Series, Trout, Edited by Judith Stolz and Judith Schnell, Stackpole Books, Cameron
and Kelker Streets, P.O. Box 1831, Harrisburg, PA 17105 (ISBN number 0-8117-1652-X).
Both documents contain a lot more information for those that are interested.
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Appendix C

A comparison between ACS Obijectives, Ecological Goals, and the pathways and
indicators used in the effects matrix.

Aquatic Conservafion
Strategy Objectives -

Ecological Goals -

Snake River Recovery

Pathways / Indicators

Northwest Forest Plan Plan/ LRMP

2,489 2,5,9,10 Water Quality / Temperature

456,89 5,6,7,.9,10 Water Quality/Sediment/Turbidiy.

2489 2.5.9,10 Water Quality/C hemical Concentration/N utrients

26,9 2.7.10 Habitat Access/ Physical Barriers

3589 369,10 Habitat E lements/Substrate

3,6,8,9 3,4,7.9,10 Hahitat Elements/l.arge Woody Debris

3,89 3,4,910 Habitat Elements/Pool Frequency

3,56,9 3,4,6,7,10 Habitat Elements /Pool Quality

1,2,3,6,8.9 1,2,3,7,9,10 Habitat Elements/Off-Channel Habitat

1,2,9 1,2,10 Habitat Elements/Refugia

3.8,9 3,9,10 Channe! Condition/Dyn amic s/Width/D epth Ratio

3,89 3,8,10 Channel Conditon/Dynamics/Streambank
Condition

1.2,3,8,7.8,9 1,2,3,7,89,10 Channel Condition/Dyn amics/Flo odplain
Connectivity.

56,7 6,7.8 Fiow/Hydrology/Change in Peak/Base Fiow

2,5,6,7 26,78 Flow/Hydrology/Increase in Drainage Network

1,35 1,3,6 Watershed Conditions/Road Density & Locaton

1.5 1,6 Watershed Conditions/Disturbance History

1,2,3,4,5,8,9 1,2,3,4,5,6,9,10 Watershed Conditions/Riparian Reserves
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Appendix D
ACS Objectives and Ecological Goals

ACS Objectives

Forest Service and BLM-administered lands within the range of the northern spotted
ow! will be managed to:

1. Maintain and restore the distribution, diversity, and complexity of watershed and
landscape-scale features to ensure protection of the aquatic systems to which
species, populations and communities are uniquely adapted.

2. Maintain and restore spatial and temporal connectivity within and between
watersheds. Lateral, longitudinal, and drainage network connections include
floodplains, wetlands, upslope areas, headwater tributares, and intact refugia.
These network connections must provide chemically and physically unobstructed
routes to areas critical for fulfilling lfe history requirements of aquatic and
riparian-dependent species.

3. Maintain and restore the physical integrity of the aquatic system, including
shorelines, banks, and bottom configurations.

4. Maintain and restore water quality necessary to support heaithy riparian, aquatic,
and wetland ecosystems. Water quality must remain within the range that
maintains the biological, physical, and chemical integrity of the system and

benefits survival, growth, reproduction, and migration of individuals composing
aquatic and riparian communities.

5. Maintain and restore the sediment regime under which aquatic ecosystems
evolved. Elements of the sediment regime include the timing, volume, rate, and
character of sediment input, storage, and transport.

6. Maintain and restore in-stream flows suffident to create and sustain riparian,
aquatic, and wetland habitats and to retain patterns of sediment, nutrient, and
wood routing. The timing, magnitude, duration, and spatial distribution of peak,
high, and low flows must be protected.

7. Maintain and restore the timing, variability, and duration of floodplain inundation
and water table elevation in meadows and wetlands.

8. Maintain and restore the species composition and structural diversity of plant
communities in ripanan areas and wetlands to provide adequate summer and
winter thermal regulation, nutrient filtering, appropriate rates of surface erosion,
bank erosion, and channel migration and to supply amounts and distributions of
coarse woody debris sufficient to sustain physical complexity and stability.
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9. Maintain and restore habitat to support weil-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependent species.

Ecological Goals

NMFS restated, refined, and expanded the PACFISH goals to provide added detail on
ecological function needed for listed salmon and to include landscape and habitat
connectivity perspectives. These goals provide consistency with NMFS’ basin-wide
Ecological Goals for all Federal land management agencies contained in the Proposed
Recovery Plan for Snake River Salmon. Consistency with these goals will help NMFS
determine whether land management actions avoid jeopardy or adverse modification of
critical habitat during watershed-scale and project-scale consultations. However,
although consistency with the goals and their associated guidelines generally is
necessary to achieve informal concurrence under section 7 of the Endangered Species
Act, concurrence cannot be guaranteed since the goals and other guidance were not
structured to eliminate short-term adverse effeds. Also, some of the guidelnes
(particularly with regard to grazing, mining, and how to proceed following watershed
analysis) are not specific enough to eliminate the requirement for project-specific
interpretation and analysis. The goals and guidelines described below do not include
NMFS' long-term expedations for the eastside environmental impact statements. The
Ecological Goals are as follows:

1. Maintain and restore the distribution, diversity, and complexity of watershed and
landscape-scale features to ensure protection of the aquatic systems to which species,
populations, and communities are uniquely adapied.

2. Maintain and restore spatial and temporal connectivity within and between
watersheds. Lateral, longitudinal, and drainage network connections inciude
floodplains, wetlands, upslope areas, headwater tributaries, and intact refugia. These
network connections must provide chemically and physically unobstructed routes to
areas critical for fulfilling life history requirements of aquatic and riparian-dependent
species.

3. Maintain and restore the physical integrity of the aquatic system, inciuding
shorelines, banks, and bottom configurations.

4. Maintain and restore timing, volume and distribution of large woody debris (LWD)
recruitment by protecting trees in riparian habitat conservation areas. Addition of LWD
to streams is inappropriate unless the causes of LWD deficiency are understood and
ameliorated.

5. Maintain and restore the water quality necessary to support healthy riparian, aquatic,

and wetland ecosystems. Water quality must remain within the range that maintains
the biological, physical, and chemical integrity of the system and benefits survival,
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growth, reproduction, and migration of individuals composing aquatic and riparian
communities.

6. Maintain and restore the sediment regime under which aquatic ecosystems evolved.
Elements of the sediment regime include the timing, volume, rate, and character of
sediment input, storage, and ransport.

7. Maintain and restore instream flows sufficient to create and sustain riparian, aquatic,
and wetland habitats, retain patterns of sediment, nutrient, and wood routing, and
optimize the essential features of designated critical habitat. The timing, magnitude,
duration, and spatial distribution of peak, high, and low flows should be maintained,
where optimum, and restored, where not optimum.

8. Maintain and restore the timing, variability, and duration of floodplain inundation and
water table elevation in meadows and wetlands.

9. Maintain and restore the species composition and structural diversity of plant
communities in riparian areas and wetlands to provide adequate summer and winter
thermal reguiation, nutrient filtering, appropriate rates of surface erosion, bank erosion,
and channel migration and to supply amounts and distributions of coarse woody debris
sufficient to sustain physical complexity and stability.

10. Maintain and restore habitat to support well-distributed populations of native plant,
invertebrate, and vertebrate riparian-dependent species.
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EXECUTIVE SUMMARY

PART | INTRODUCTION

ldentifying wildlife species and wildlife habitat in the City of Bellingham is an initial
step in achieving the goals about preserving wildlife as stated in the 1995 City of
Bellingham Comprehensive Plan (see Section IX}). The 1993 County-Wide Planning
Policies include recommendations regarding protection of wildlife and reiterate
such goals. The origin, however, of goals and policies about wildlife protection
lies in the Growth Management Act (GMA)} of 1990. This plan, the Bellingham
Wildlife and Habitat Assessment, is a result of GMA requirements as well as the
goals and policies described in the CWPP, the Comprehensive Plan, and the 1994
Open Space, Parks, and Recreation Plan.

It is proposed that this document serve as the primary source of information for
wildlife planning and preliminary critical wildlife and habitat inventory. The
recommendations included in this report are provided for consideration by City
staff and elected officials and do not represent the policies or views of the City.

In The Plan

This report addresses wildlife and wildlife habitat. Wildlife includes fish,
amphibians, and reptiles, birds, and mammals found either seasonally or year
around in the City of Bellingham. Wildlife habitat is combination of environmental
components with which a species is associated during any part of its life cycle.

Contained in this report are three principle elements: 1} information on planning
for wildlife protection and applicable regulations, 2) a preliminary inventory of
wildlife species and habitats and the status of wildlife, city-wide, and 3)
recommendations for wildlife and habitat management, enhancement, restoration,
and protection within the City.

Scope

The scope of this report encompasses 1) planning considerations for wildlife
conservation and management inciuding a discussion of wildlife survival
reguirements, biodiversity, wildlife law, conservation programs, habitat
identification and function, and growth management; 2) an inventory of critical
wildlife areas in eh City, and 3) recommendations for local application of the
technical information provided.
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Purpose .
The purpose of this report is to provide planners with the information and

methodology necessary for identifying and protection locally significant wildlife

and habitat as stated in the 1980 GMA. It is one of the factors used along with

other growth management considerations in order to achieve the goals stated in

local planning documents. The report may be used as a basis for adopting policies

for protection of critical wildlife and habitat areas or used for development of

regulations.

Study Area

The study area is located within the City of Bellingham boundaries, situated in
Whatcom County at the northwest corner of Washington State. The
approximately 14,720 acres area consists of an urban core adjacent to Bellingham
Bay, immediately surrounded by residential, commercial and light industrial land
uses. The City’s outer fringe area consists of the same uses to the north and a
mix of residential, park and rural forest to the east and south. Bellingham is a
growing community with a population of over 52,000 (1995 data).

PART H PLANNING FOR WILDLIFE

Filling the Information Gap

For the most part, wildlife concerns have been given secondary status, and
considered only as an afterthought in the planning process. In part, this lack of
consideration is due to the deficiency of site-specific species and habitat
information. It is also due to the lack of impetus 1o seek the needed data for this
application. This lack of empirical data is not a local phenomena; there is no
systematic fish and wildlife species or habitat inventory for the Puget Scund region
or any county therein. Even the State Environmental Policy Act (SEPA)
discourages inventories of species as part of the environmental impact study.

P

Generally, the state-identified threatened and endangered species are the primary
group given consideration and in many cases, only if their presence in the area has
been previously established. This informational gap has created a planning
vacuum; it is impossible 1o consider plant and animal communities in the planning
process when the individuals and the dynamics of those natural communities have
yet to be identified. Determining impacts on local wildlife and habitat has been for
the most part ignored or based on inadequate information.

Effects of Urbanization
To further appreciate the plight of local wildlife, it is essential to consider the
pressures and negative effects of urbanization on these populations. Virtually
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every land use affects wildiife and its habitat. As biological organisms, wildlife,
like humans, suffer from air, water, ground and noise pollution. Lacking the
artificial filtration and treatment of air and water or protective structures and
standardized transportation humans enjoy, wildlife are exposed directly to toxic
runoff, pesticides, sedimentation, barriers, and the alteration or removal of habitat.
Human disturbance is another impact deserving priority consideration, particularly
relating to parks, recreation and residential development.

Ecosystem Approach

Locally, we are faced with the challenge of identifying, retaining and maintaining
the present ecological diversity of Bellingham and its surrounding area. Managing
for a list of “critical species™ and protecting their associated habitat will assist in
maintaining the present diversity locally, but will not guarantee it. The gquestion
remains, how do we protect and perpetuate whole wildlife communities to
maintain the present ecological diversity?

Considering an ecosystem approach in ianduse planning is a start. Utilizing -~
watersheds as planning units is a valuable tool for landscape planning, habitat
protection and monitoring. in order to take advantage of these, the wildlife and
habitat inventory section of this report (Part V) has been organized by watershed.
Developing baseline species and habitat information will provide the starting point
from which populations may be monitored. Applying the criteria and guidelines
presented to identify and protect a habitat network will greatly increase the
probability of maintaining current populations and distribution of native wildlife.

The GMA directs each jurisdiction to protect biodiversity‘%and stipulates the need to
consider habitat connectivity across the landscape. In addition, it emphasizes the
protection of riparian ecosystems, the restoration of salmonid habitat and
maintaining larger habitat blocks and open space. Applying these two objectives
at a landscape level results in a potentially functional habitat matrix or network.
Such a network would combine natural corridors such as streams, valleys and
ridges with a variety of large functional habitat reserves. A properly designed and
permanently protected City-wide habitat network holds the potential for meeting
all the requirements set forth in the GMA_ and perpetuatmg our local indigenous
wildlife diversity well into the next century. TR

Planning for wildlife at the local level presents new challenges. Adoption of
wildlife planning policies and guidelines are needed to successfully protect native
wildlife populations. Such policies as directed by the GMA will require that the
local community and its government acknowledge wildlife as a priority public
resource. In addition, there is the need for understanding and application of
complex technical considerations, and a financial commitment to carry out the
necessary actions to ensure a place for wildlife in Bellingham over time.
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PART iil HISTORICAL PERSPECTIVE

A Changing Landscape
Beginning in the 1850's, as settlers began their colonization of Northwest
Washington, the abundant natural resources became a source of subsistence and
. capital. Entrepreneurism was a compelling factor in the settlement of this area.
“Fur, fish, timber and gold were sought by many as items for trade. The first white
settlers in Whatcom County, Henry Roeder and Russell Peabody, upon arrival
recognized the monetary wealth of timber and proceeded to construct a saw mill
on Whatcom Creek. Soon, with the multiplying effects of similar actions, the
landscape changed. As the landscape changed, habitat was aitered or

disappeared.

Virtually all of Bellingham's approximately 14,700 acre area was clearcut by the
late 1920's. No contiguous stands of old growth remain within the City
boundaries. However, occasional specimen trees and pockets of mature second
growth forest can be found in the City, particularly within the City's parks and
forests found in the urban fringe area.

Over the course of 140 years, Bellingham has been transformed from an old-
growth forest wilderness to a developed city of 52,000 residents. The limitations
in the quest for wildlife preservation in this urbanizing area are challenging. Space
is limited, competition for the remaining space is expensive, certain forms of
pollutants are uncontrollable, and land use planning historically has not included
wildlife or habitat protection.

Loss of Wildlife from Urbanization

All of the described effects of urbanization are applicable in Bellingham to various
degrees. The most serious effects are: the conversion of open space fields, forest
and floodplain to commercial, industrial, and residential uses; the devegetation or
aiteration or replacement of native vegetation along shorelines, in parks and
vacant lots; the fragmentation of contiguous habitats; increased biocide
application; stormwater runoff and other water quality problems; the placement of
barriers to wildlife utilization including pavements, culverts, roads, fences,
retention walls, and other structures as well as the disturbance caused by human

activities and domestic pets.

Impacts on wildlife from Bellingham's growth and development are difficuit to
guantify without scientific baseline information. There are, however, mathematical
approaches to this probiem, which if applied would project the impacts on certain
local wildlife populations caused by the removal of habitat areas. Nevertheless the
effect of habitat loss and aiteration on local wildlife is evident. The disappearance
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of wild salmon from most local streams is but one indicator that urban pressures
are negatively impacting habitat and wildlife. Other species may serve as
indicators, yet waiting until a species is scarce or threatened with extirpation is
not good management and counters the intent of GMA. Only by first determining
and then monitoring present populations, distribution, numerical is in "trouble.™
Minimal viable populations must be maintained in order to perpetuate the species
locally. In turn, only by providing adequate habitat will these minimum populations
be maintained. "

The development of Bellingham has affected iocal biodiversity. Large mammals
such as cougar, black bear, gray wolf and elk which depend on large home ranges
are no longer found in Bellingham. Bobcat, porcupine, mountain beaver, westermn
toad, common snipe, and purple martin represent species that were relatively
common thirty years ago and are now uncommon or rarely found in and around
the City. These species represent the change of habitat and the loss of diversity
locally. Species homogeneity is a typical result of urbanization and Bellingham is
experiencing its increase.

Bellingham Has Wildlife

Unlike most urban centers, Bellingham has retained areas of valuable habitat.
Three major stream corridors with adjacent floodplains, wetlands, steep slopes and
viable commercial forestry have limited development in certain areas within the
City, including downtown.

The Greenways Levy passed in 1990 by the citizens of Bellingham has enabled the
City to acquire open space for trails and wildlife corridors. Together with land
dedicated to the City through subdivisions, these open space acquisitions create
functional wildlife habitat, and sometimes the only open space in a neighborhood.

Although Bellingham’s City center, like most urban centers, is plagued with exotic
wildlife such as rock doves, starlings, house sparrows and Norway rats, it is unlike
maost ¢ities due 1o the marine shoreline and open semi-natural stream corridor. For
exampie, Whatcom Creek which bisects the urban core, harbors wildlife normally
intolerant of urban environments such as green heron, American dipper, merlin,
red-tailed hawk, beaver, muskrat, river otter, salmon, wild sea-run cutthroat trout
and the unusual Pacific lamprey.

Bellingham Bay provides habitat opportunities for shoreline- and marine-associated
wiidlife such as bald eagle, osprey, peregrine falcon, marine mammals and large
concentrations of diving birds and seabirds.



In order to overcome the limitations created by urbanization, a combination of .
enabling factors are needed:

-community leadership

-technical guidance

-empiricai data

-a functional plan and design for wildlife habitat protection and enhancement

-a mechanism 10 secure habitat through regulatory and/or non-regulatory means
-public support, education and involvement

-tfunding initiative

Bellingham citizens have identified wildlife as a priority concern and have
demonstrated a willingness to voluntarily protect and enhance habitat. This
demonstration continues to grow through stream enhancement and restoration,
urban wiidlife habitat projects, environmental education programs and dedication
10 open space acquisition. With the application of technical information, habitat
plan guidelines, and City program recommendations contained in this report it is
intended that wildlife will continue to be part of the Bellingham community. This
report shall be instrumental in achieving that goal.

Part IV EXISTING INFORMATION

Collection and Review of Information

The Bellingham Wildlife and Habitat Assessment is primarily based on existing
information. The process of information gathering and reviews was
comprehensive. Information was collected from existing documents, both
published and unpublished, reports, notes and maps; from interviews with wildlife
experts, naturalists and agency personnel; review of databases, lists and historical
records; and from field visits and incidental observations. The collection, review
and application of information for this assessment was exhaustive, being
completed over an extended period of time.

A few systematic wildlife studies have been conducted within the City. These
include bird related surveys and counts, and faunal inventory of Sehome Hill and
the Padden Creek Estuary. The majority of field work has invoived fish,
particularly

salmon which have been studied city-wide.

Annual surveys of bird species have resulted in the systematic collection of data
{species and numerical abundance) over time. These surveys include the
Christmas Bird Count sponsored by the North Cascades Audobon Society, and the
Breeding Bird Atlas sponsored by the Seattle Audobon Society.
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A review of the existing wildlife documents revealed a consistent lack of scientific
documentation. Few reports, particularly Environmental Assessments and
Environmental impact Statements were prepared using empirical data, and
particularly lacking were scientifically credible wildlife studies. Few site-specific,
systematic wildlife inventories or field surveys have been conducted in Bellingham
and of these studies, survey methods and duration varied greatly. Results and
conclusions of these efforts also vary in detail and accuracy.

SEPA requires a full disclosure of potential impacts on "flora and fauna™ at project
sites. In order to technically assess impacts or complete a SEPA checklist,
empirical data is needed. Gathering empirical data is rarely done for a SEPA
determination. Instead, knowledge of the site or a quick literature review is done.
in response to this gap in information, the City of Bellingham should set standard
guidelines and requirements for baseline inventory of wildlife habitat and species.

Lists of vertebrate species occurring within the City range from guess work to
scientifically based sampling records. Of the vertebrate groups, the only complete
existing City list is for birds. Other groups may have been sampled or observed in
specific areas within the City, but have not been the subject of city-wide
inventory. With the existing lists and observation records from a variety of
sources city-wide, we have constructed a baseline species list, containing all
vertebrates known to occur within Bellingham. This list in Appendix C contains
species common names, scientific names, status, occurrence by watershed
(preliminary), abundance, seasonality and habitat association.

Summary of Existing Wildlife

in the City of Bellingham wildiife inciudes fish, amphibians and reptiles, birds, and
mammals found either seasonally or year around. The following is a numerical
summary of wildlife species occurring in Bellingham.

Fish

QOver 16 species of fish are found in the fresh water streams and lakes of
Bellingham. Of these 12 are resident species and six are anadromous {migratory};
13 are native species and six have been introduced. Of the native anadromous
fish only the pacific lamprey and searun cutthroat populations are completely wild
or untainted by hatchery stock. However remnant populations of wild salmon and
steelhead still occour in the Chuckanut Watershed.

The economically important fish species of Bellingham Bay include nine
anadromous and seven marine species {Becker et al 1989). In addition there are
over six commercial shellfish species harvested from the bay. A complete list of
vertebrate and invertebrate species occurring in Bellingham Bay was not available
in the documents reviewed.
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Amphibians and Reptiles .
There are nine species of amphibians known to occur in Bellingham. All reside

year round and reproduce locally. Of these, seven are native, two are introduced.

Local amphibians are either aquatic or terrestrial depending on species and life

phase. Distribution and abundance of amphibians in Bellingham is unknown, Site-

specific observations are reported in the watershed inventory section of this

document.

Five species of reptiles are native and known to occur in Whatcom County and
Bellingham. All reside year round and reproduce locally. Of these reptiles there is
one lizard and four snakes, all are terrestrial and non-venomous.

Birds

Based on recorded observations over a 30 year period, 258 bird species are
known to occur in Bellingham. Of these, 64 are common year round residents, 43
are summer residents, 63 are winter residents, 45 are seasonal migrants and 43
are casual visitors or vagrants.

Of the total, 92 species are known to have bred [ocally between 1987 and 1991.
Few non-native bird species have established breeding populations following
introduction. Those introduced species now thriving are familiar by name and
include European starlings, rock doves, ring-necked pheasant and house or English
sparrows.

Mammals

Based on the documented observations and specimens collected since 1959, there
are 37 commonly occurring mammal species in Bellingham. Of this total, 34
species are native and 3 are non-native or introduced. Local mammals represent
20 families representing eight orders including: Marsupialia (opossumj), Insectivora
{shrews and moles}, Chiroptera {Bats}, Lagomorpha (rabbits), Rodentia {rats, mice,
voles, squirrels, muskrat, mt. beaver, porcupine and beaver), Cetacea (whales and
porpoise-uncommon locally), Carnivora (seal, otter, raccoon, weasel, mink, coyote,
fox, bobcat, bear, cougar), Artiodactyla (deer, moose). Non native species include
the possum, narway rat and the eastern cottontail rabbit.

Species of Concern

Species of Concern and local significance were identified. The significant species
list contains all federal and state endangered, threatened, candidate, proposed,
monitor and State’s Priority Habitats and Species {PHS). [n addition, those species
with declining regional populations, limited mohility and which are particularly
vulnerable to habitat alterations have been included as species of local
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significance. This list should be used as a preliminary master guide to those
species that are at risk and/or are protected under law and require special planning
and development considerations.

Habitat

Habitat is characterized by those components, singularly and collectively, with
which a species is associated and likely dependent. Habitats, whether vegetative,
geomorphic, aquatic, marine or human structures are also dynamic. Classifying
habitat involves characterizing the current conditions of a landscape. A habitat
classification system (Appendix B) was developed for Bellingham and Whatcom
County, in the absence of a state-wide standardized system, and was utilized as
the standard guide for describing habitats city-wide. This classification system is a
compilation of the best available and most widely used classification systems for
local application, notably two U.S. Forest Service references. Critical habitats are
further described by specific criteria and recommendations set forth by the
Washington Department of Fish and Wildlife's PHS program and GMA.

Part V INVENTORY BY WATERSHED

Bellingham contains four primary fresh water drainages and a major marine
embayment. Each of these five watersheds were assessed for wildlife species and
habitat values and are described in detail. Site-specific attributes are listed by
section, township and range. Recommendations for habitat enhancement and
conservation are also included at the end of each watershed section. The
following is a summary of findings from each watershed, including Chuckanut,
Padden, Whatcom, Squalicum Creeks and Beilingham Bay.

Chuckanut Watershed

The Chuckanut watershed encompasses a very large area, the downstream portion
of which lies within the City boundary and will be addressed here. The Chuckanut
Watershed contains the most intact habitat area in Bellingham, spanning from its
headwaters 10 the bay. Although systematic survey data is lacking, what is
known through reported sightings indicates the greatest complement of species for
the habitat types and existing conditions within a City watershed. Chuckanut's
thriving wildlife community represents nearly all the species and habitats found
within the City, is with the exception of large fresh water lakes and fallow field
habitats, the latter of which is locally scarce. Chuckanut contains significant
habitat diversity and interspersion of habitat types, with extensive forested
uplands, small cliffs, caves, snags, riparian areas, anadromous fish bearing
streams, complex wetlands, marine shoreline, estuary and marine embayment.

The most significant habitat feature of this watershed is its habitat connectivity
and significant linkages with protected public lands.
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Chuckanut's wildlife represents both species richness and diversity, unmatched in .
the City. The greatest diversity of amphibian species documented within the City

is concentrated here, in addition to the last remaining wild salmon and steelhead

population in Bellingham. These are of City-wide significance. Future planned

development within the watershed would severely impact the primary function and

value of its habitat for wildiife.

Padden Watershed

The Padden Watershed includes the Lake Padden, Padden Creek and Connelly
Creek basins. This watershed area extends from Gailbraith Mountain and Samish
Hill west to the Padden Creek outlet on Bellingham Bay. The Padden Watershed
contains the largest protected contiguous open space within the City. This area
harbors notable species richness, habitat diversity and Species of Concern.
Comparatively, this watershed represents the greatest habitat diversity and is
second only to Chuckanut in known species abundance.

Within the Padden Watershed are over 1,140 acres of public parks and Greenways
including: Lake Padden Park and Natural Area, Connelly Creek Nature Area,
Sehome Hill Arboretum, Fairhaven Park and Padden Lagoon. These constitute the
core of existing habitat and the foundation on which a viable habitat network
could be created within the watershed. There are also strategic habitats and major
corridors linking Whatcom Watershed to the north and Chuckanut to the south
that remain unprotected. Critical components to the network are currently missing
and need to be added in order to compiete a functional system. Unprotected
reserves and corridors of importance include: the Padden Creek corridor west and
east of the freeway and associated gorge and uplands west of Lake Padden, forest
corridors and a reserve area on Samish Hiil, Connelly Creek fallow field reserve
and corridor links to Sehome Hill and the Interurban wetland/upland corridor.

Species occurrence within the Padden Watershed includes common upland forest-
associated species, wetland and stream aquatic and semi-aguatic fish, amphibians,
birds and mammals, some field and shrub-dwelling species and a variety of
estuarine visitors. There are an estimated 178 species associated with the
watershed including an undetermined number of fish species, four known reptile
species, four known amphibian species, 140 bird species and an estimated 30
mammal species. Of these, there are 24 Species of Concern and PHS Species
known to occur within the City's portion of the watershed.

Whatcom Watershed

The Whatcom Watershed has been an area of extensive study and great public
debate over land management and water quality issues, with Lake Whatcom
serving as the municipal water supply. However, very little is known about the
watershed’s wildlife. This rapidly developing watershed is linked to Whatcom



Creek as the central drainage and backbone of its habitat network. Although the
watershed within the City's boundary is comprised of primarily urban residential,
commercial and industrial land uses, it also provides and important corridor utilized
by a variety of species uncommon 10 most urban environments.

It also harbors significant forested public park land and undeveloped private upland
forests. These large conifer-dominated and mixed forest blocks are significant
habitat in and of themselves and are increasingly more isolated, as many of the
forest linkages via streams and other corridors have been severely reduced or
severed by development. Rapid growth in this watershed has directly impacted
wildlife by the fragmentation and removal of high quaiity wetland, riparian and
upland habitats. Whatcom is also lacking any formidable wildlife information,
despite project related environmental review processes resulting in significant
habitat loss. For this reason, the Whatcom Watershed is identified as a high .
priority for baseline wildiife/habitat assessment and serious habitat conservation
action beyond this document.

The fisheries resources of the Whatcom Watershed are significant from a
management perspective. There are three fish hatcheries within this watershed,
two are state facilities primarily managed for lake associated sport fisheries and
the other, a city-owned educational complex located at the mouth of Whatcom
Creek, is primarily a salmon enhancement facility. The fish of Lake Whatcom are
an important component of the {ake's ecology and recreation. Eight species are
found in the lakeshore areas, including native and non-native populations of
kokanee, resident cutthroat trout, rainbow trout, small and large-mouth bass,
perch, catfish and crappie.

Species and site-specific data are lacking for reptiles and amphibians in the
Whatcom Watershed. Although common species are likely, no verified records
exist. A wide variety of upland and lake-associated birds utilize the Whatcom
Watershed. Of the 258 bird species City-wide, there are an estimated 112 species
that utilize available habitat in the Whatcom Watershed. Of these, 21 are
designated Species of Concern or Priority Species. The diversity of species is less
than that of Padden and Chuckanut due to the lack of marine shoreline and
estuarine habitats. The mammals of the Whatcom Watershed are poorly
documented. A variety of small mammals likely occur, with most, if not all of the
Bellingham species represented. Medium and large mammals are also potentially
diverse in the forested areas of the upper watershed,

Squalicum Watershed

Spanning most of north Bellingham, the Squalicum Watershed landscape has
greatly changed in the past decade, particularly in the City's fringe where
urbanization is increasing. The available habitat and wildlife concentrations within
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the City are directly associated with the Squalicum Creek corridor and its
tributaries. The riparian and upland vegetation associated with the creek forms a
relatively intact habitat corridor. This corridor forms the central lifeline for
Squalicum wildlife, with larger adjacent upland habitat blocks completing the
habitat matrix necessary for species diversity and population maintenance over
time. The Squalicum system also maintains remnant anadromous fish populations.

The Squalicum Watershed contains one of the smallest habitat areas in the City, a
total of 1,252 acres. Yet, it harbors the greatest amount of fallow field
{uncuitivated agriculture land), approximately 119 acres, which constitutes nearly
40% of the city's fallow habitat. This habitat type is rare in the City and
traditionally has been the first area to be developed, although in this locale it lies
mainly in the floodplain and primarily consists of wet meadow. Its contribution to
the City's biodiversity is significant and requires further protection.

Fish are a significant resource throughout the Squalicum Watershed, but have
suffered severe impacts from alteration of in-stream habitat, loss of riparian
habitat, stormwater runoff, low flow periods and degraded water quality. lLoss of
the native salmon and many other resident fish is irreversible, however,
enhancement and restoration of the Squalicum fisheries are possible.

Species and site-specific data are lacking for reptiles and amphibians in the
Squalicum Watershed. Although common species are likely, no verified records
exist. A variety of upland and wetland associated birds utilize the Squalicum
Watershed. Of the 258 bird species city-wide, an estimated 108 species utilize
available habitat in the Squalicum Watershed. Of these, 14 are designated
Species of Concern or Priority Species by the Washington Department of Fish and
Wildlife. The diversity of species is less than that of any other watershed, due
primarily to the lack of habitat diversity and complete data. The mammals of the
Squalicum Watershed are poorly documented. A variety of small and medium
mammals likely occur, with many of the Bellingham species represented. Large
mammals are likely absent from most of the watershed within the City. Aguatic
mammals including beaver, muskrat, and river otter are present and quite active
within the system. Beaver are responsible for reclaiming portions of the stream
carridor and lake shorelines. The beaver's success in stabilizing the stream’s
hydrology, creating flood abatement and naturalizing in-stream habitat is
occasionally in conflict with the City's management approach to stream
conveyance.

Beliingham Bay Watershed

The Bellingham Bay Watershed includes the combined areas of Bellingham Bay and
immediate shoreline and uplands within the City boundary. The watershed is
highly developed, consisting of the City's core, commercial districts, urban
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Part VI WILDLIFE AND HABITAT PLAN

The Wildlife and Habitat Plan provides a non-regulatory guideline for the
conservation and future enhancement of our natural heritage, including native fish
and wildlife and their habitats throughout the City of Bellingham. The plan's goals
and objectives are from two sources. First, all goals and objectives pertaining to
wildlife and habitat that were inciuded in the Open Space, Parks, and Recreation
chapter of the City of Bellingham Comprehensive Pian were incorporated in this
plan. Second, City staff added to and modified those existing goals and objectives
based on the intent of the Wildlife and Habitat Plan.

The most important element of the plan is to foster sound stewardship of the
City's living resources., This will be achieved through enhanced cooperation,
communication and conservation action. The plan will provide the means for City
government, personnel, neighborhoods, businesses and citizens 1o work together
toward a greater understanding and appreciation of our wildlife community. The
Wildlife and Habitat Plan reflects elements of other City policies and regulations.,

Approval of this plan could be the basis for adopting new policies for protection of
critical wildlife and habitat or used for the development of new regulations. It will
also enable the City to comply with the wildlife requirements of the GMA and
qualify for Urban Wildlife Habitat Account funding through the Washington Wildlife
Recreation Program and other sources.

The Plan also lists those significant habitat areas identified through the City's
assessment process. By targeting these areas of significant habitat, the City lays
the foundation for long-term planning for habitat acquisition and protection
necessary for the perpetuation of viable wildlife populations.

Part Vi WILDLIFE LAW AND PROTECTION

Federal, state, and local laws regulate fish and wildlife resources to varying
degrees. Under each level of government the discussion includes a general
description of wildlife and habitat goals and major laws and how they pertain to
the protection of these rescurces. Because tribes share co-management
responsibilities for fisheries and wildlife with the state, tribal involvement in habitat
protection is also discussed. An attempt has been made to include all key
authorities and describe enforcement and applicability of the laws at the local
tevel,

Despite at least 22 federal laws, 20 state laws, tribal treaty rights, the public trust
doctrine, local laws and ordinances, which are intended to help protect fish and
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residential, industrialized shoreline, shipping and transportation facilities, railroad,
marinas and municipal waste treatment facility. Parks, Greenways and protected .
open space-occupy a small but important portion of the watershed's shoreline and

upland. As an estuarine bay fresh water is a primary factor in the bay's ecological

function. The influx of freshwater from the Nooksack River, Chuckanut, Padden,

Whatcom and Squalicum Creeks contributes directly to the habitat value of the

pay and its shoreline.

The marine area of this watershed has received more systematic scientific wildlife
survey than any other area of the City. The interest in water quality analysis,
commercial fisheries, biological function and spaces occurrence have prompted
several studies which have either targeted the bay or included it as part of a larger
study area,

Bellingham Bay has historically harbored a rich marine environment with abundant
finfish and shellfish. With the expanding human population, development of the
inner bay, past direct discharge of industrial and municipal effluent compounded
by other environmental impacts, Bellingham Bay became contaminated and inhos-
pitable to many marine species. With advances in effluent treatment and more
effective water quality regulation, the bay's environment is recovering. Six
species of anadromous fish utilize Bellingham's streams for spawning. Migrating
adult and juvenile salmon are an important food source for a variety of waterbirds,
bald eagles, osprey, marine mammals and shoreline scavengers.

As with most terrestrial species in Bellingham, littie is known about the species
occurrence, distribution and abundance of reptiles and mammals. Pacific chorus
frogs occur infrequently within the watershed. Few wetlands remain and those
are either saline or have been impacted by toxins {herbicides} to which amphibians
are highly susceptible.

The most significant species occurrence in Bellingham Bay is the concentration of
wintering western grebes. Over 26,000 western grebes were recorded during the
1981 Christmas bird count and this is claimed to be the highest single count in
North America. Significant numbers of eight species of diving birds are also
reported for Bellingham Bay. Seabirds are also relatively abundant and diverse.
Rocky and mud intertidal areas are utilized by six species of shorebirds. A variety
of gulls (Larus sp.) utilize most of the bay area, shoreline and uplands. Great blue
herons are also common along the bay's shoreline and estuaries. Endangered,
threatened and candidate bird species also occur frequently throughout the bay,
these include: peregrine falcon, bald eagle, marbled murrelet, harlequin duck,
common loon and Brandt's cormorant. Commaon marine mammals occurring in the
inner bay are limited to harbor seal and California sea lion. Harbor porpoise utilize
the off shore areas of the outer bay.
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wildlife habitat, there are still many gaps and shortcomings in the actual protection
of these resources. The most logical sources of the habitat regulatory authority
are limited. For instance, Washington Department of Fish and Wildlife provides
habitat recommendations only; the Endangered Species Act provides protection for
species while provisions for habitat protection have yet to be developed or
approved for most listed species; the Department of Natural Resources has
authority to regulate habitat vet relies on a case by case evaluation; the weak
language contained in SEPA has rendered it ineffectual for substantive wildlife
habitat protection or functional mitigation.

Enforcement response to a potential violation of a fish or wildlife protection law is
a shared responsibility at all levels of government. State and federal wildlife
enforcement agents, fisheries patrol, county sheriff, state patrol and local police
are all ex-officio fish and wildlife enforcement agents or deputies for their sister
agencies. The initial response to a violation usually results in the responding
enforcement personnel requesting assistance from the appropriate agents who
may then take the lead.

Part VHI NON-REGULATORY WILDLIFE PROGRAMS

This section provides a complete summary of wildlife and habitat-related
governmental and non-governmental programs that are available federally, within
the state, and locally. The programs summarized include topics such as habitat
restoration, enhancement, incentive, education, public involvement and funding.
Programs vary from government grant funding sources to model programs for
community application. All of the programs listed provide potential funding
opportunities for local wildlife and habitat protection.

A list of local environmental organizations is also included as a resource for
volunteer wildlife restoration and enhancement projects and future stewardship
programs,

Appendices

Supplemental information and supporting documentation are included in the
Appendices of this report. Key references consist of a complete annotated
bibliography containing wildlife information specific to Bellingham, a complete City
vertebrate species list, federal and state sensitive species lists, and the habitat
classification system,
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CONCLUSION

The purpose of this plan is to provide planners and citizens the information needed .
to identify and protect locally significant wildlife and habitat, as required by GMA.

While there are existing policies and regulations that incorporate the concept of

wildlife and habitat protection, there is no single policy or body of technical

information avaiiable that specifically addresses wildlife. This plan will provided

the missing link necessary for making decisions about wildlife and habitat that will

meet the state GMA requirements and the existing goals and objectives in the
Comprehensive Plan.

It is intended that this plan will be updated as we gain new information about the
status of wildlife and habitat in the City. The maps showing wildlife habitat and
corridors will be instrumental in the City's long-term planning process. We all
recognize the difficulty and community-wide effort it takes to simply begin to see
the return of native salmon 1o our streams. Knowing the value of our natural
resources and knowing where they exist will help us avoid mistakes of the past.
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INTRODUCTION







INTRODUCTION

“All organisms are greatly influenced by afterations in their environments. Change threaten
some species, while survival of others is enhanced. In pursuing their own interests, humans
have considerably altered the earth’s environment and have decreased the probability of

survival for many other species. There is a question whether humans as environmental
manipulators have increased or decreased their own chance of survival, it might prove to be that
humans weuld have persisted longer as.a species if, as all other organisms on earth, they had
pursued the course of adaptation rather than manipulation.”

James O. Keith, 1991
{in Wildlife Toxicology by T.J. Peterle}

Purpose

The Bellingham Wildlife and Habitat Assessment is the first comprehensive plannihg document
in Bellingham and Northwest Washington dedicated exclusively to wildlife. The primary
purpose of this report is to fulfill the fish and wildlife conservation goals mandated by the 1990
Washington State Growth Management Act, Critical Areas Section (WAC 365-190). The
secondary purpose for the report is to serve as a wildlife reference guide for city planning and
administrative personnel. It is intended for application in the City’s comprehensive planning
update, project review, as well as in regulatory and policy development. The Wildlife Habitat
Plan included in this document, provides specific goals for fostering stewardship of the City’s
living resources and further wildlife conservation through habitat protection.

Under the growth management requirements cities and counties have the responsibility to
classify and inventory species and habitats of local importance and to map their associated
locations for the purpose of protecting and conserving these as critical wildlife areas. Critical
areas, once designated, shall then be protected under interim regulations and be included in the
City’s comprehensive plan update for permanent protection.

This report includes three principle elements: 1) wildlife planning and regulatory background
information with suggested planning guidelines and considerations; 2} the status of wiidlife in
Bellingham past and present, which includes a preliminary inventory of species and habitats
city wide and; 3) recommendations for local wildlife and habitat management, enhancement,
restoration and protection within the City of Bellingham.

It is the intent of this report to emphasize wildlife as a public resource of economic, cultural
and ecological value. As a resource that is poorly understood by most citizens, planners, city
administrators, decision makers and developers, wildlife concerns have been neglected and
related issues left unaddressed through Bellingham’s growth and development, until now. The
following text will expose the gaps and weaknesses in current faws and permitting procedures,
provide detailed guidelines and means of correcting those voids, identify critical habitats and
species within the city and recommend specific approaches to manage wildlife and its habitat
effectively. By gaining a greater understanding and appreciation for wildlife and its complex
needs, city staff and decision makers may use this document as a foundation on which to build the
policies, regulations and programs necessary to protect and ensure the longevity of this
irreplaceable resource.
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Study Area

The study area is located within the City of Bellingham boundaries, situated in Whatcom County
at the northwest corner of Washington State. The approximately 14,720 acre area, consists of
an urban core, adjacent to Bellingham Bay, immediately surrounded by residential, commercial
and fight industrial land uses. The city’s outer fringe area consists of the same uses to the north
and a mix of residential, park and rural forest to the east and south, Bellingham is a growing
community with a population of over 52,000 and a rapidly urbanizing landscape.

Approximately 28% (City of Bellingham 1991) of the once vast natural landscape remains
unbuiit. With the current 4% population increase forecast for the city and 7% for Whatcom
County (Washington State, 1992), what remains unbuilt today is facing inevitabie development
pressure.

The city however growing, has maintained its unique northwest character, certain natural
features and open space. These natural features provide a variety of habitat opportunities for
wildlife including, the Bay’'s inland marine habitat and its diverse saltwater shoreline, tidal
salt marsh, mudfiats, sandstone cliffs and small estuaries. To the north and east of the city,
four major stream courses originate from headwaters outside the city boundaries. The year-
round streams are runoff from an annual average precipitation of 34 inches and large natural
lakes which act a reservoirs for two of the four stream drainages. Originating from temperate
forest and agricuitural lands and flowing through an urbanizing landscape to the bay, these
streams create natural riparian corridors. These corridors link their aquatic and riparian
habitats with, wetlands, urban upland forests, fresh water lakes and a patchwork of parks,
trails and open spaces. By virtue of their habitat value, natural connectivity and available datg,
the City's streams received the greatest attention within the study area.

Scope

The scope of this report encompasses wildlife conservation, management, biodiversity, law,
conservation programs, habitat identification and function, growth management, an inventory
of critical wildlife areas in the city and recommendations for local application of the technical
information provided. The focus is vertebrate wildlife including fish, amphibians, reptiles,
birds and mammals and their associated habitat. Invertebrates were not disregarded for lack of
value or function. To the contrary invertebrates form the nutrient foundation for all vertebrate
communities and are important bicindicators for aquatic environments, water quality, air
quality and landscape deterioration {Jeffery & Madden 1991). The time and expertise to
properly address invertebrates was beyond the resources available for this study. It is
recommended however, that the city obtain expert direction on this subject and address locally
significant macro invertebrates, hosts and habitats.

The background information contained in this document is the synthesis of reviewed current
published literature, existing pertinent government documents, interviews and written
contributions from local professional biclogists specializing in wildlife, local, state and federal
law enforcement officers and skilled naturalists. To the best of our knowledge, all of the
vertebrate wildlife resource material pertinent to Bellingham and written in the past fifteen-
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twenty years was reviewed and cited in this report. The only known exception are the Port of
Bellingham documents.

The background information compiled from the numerous sources is logicaily arranged and
reference sources are cited. The subjects include the growth management mandate and planning
theory, a brief historical perspective and changes in the landscape of Beliingham overtime, the
status of wildlife in Bellingham including public perception, consideration in the planning
process, a “complete” vertebrate species list, local wildlife and habitat inventory, wildlife
law, voluntary resource protection and recommendations for local wildlife and habitat
management, protection and restoration.

Partial compliance with the Growth Management Act is met with the preliminary identification
of locally critical habitats and species, habitat reserves and corridors and recommendations for
their protection based on existing information. Further compliance is needed in the form of
adopted policies or regulations for the permanent protection of critical wildlife and habitat
areas. The Wildlife Habitat Plan serves that purpose. Finaily, in order to calculate the
population status and viability of the critical species or to make informed decisions regard site
specific projects, scientifically credible empirical data {information based direct observation)
is needed. Currently, city-wide field inventory data does not exist and was not within the scope
of this preliminary study. Yet, such a baseline study is suggested as the next step in the City's
wildlife assessment.

The inventory section of this report focus’s primarily on the natural features of Bellingham’s
tand scape and will touch only briefly on the built/developed areas of the city. The natural areas
within the city’s boundaries were analyzed by aerial photo interpretation. The analysis
included the classification vegetative communities as habitats, the areas of each habitat
quantified and connectivity noted. Using overlaid wetland, park and greenway information
corridors and currently protected areas were identified. With the combined habitat and
corridor locations mapped, a natural habitat network was identified and documented.

Supplemental information and supporting documentation is included in the Appendix section of
this report. Key references consist of a complete annotated bibliography of references
containing wiidlife information specific to Bellingham, a complete species list for the City’s
vertebrate species, federal and state sensitive species lists, the habitat classification system
and pertinent city laws.

A set of “working maps” (topographic and aerial 1,200} accompany this report and contain
habitat classifications, delineations, species specific locations, wildlife notes, corridor routes,
PHS information and identified barriers. The working maps are intended for planning
department staff use only and require some interpretation.

This document is presented to the City of Bellingham for its adoption and application as the
City's primary wildlife planning document and preliminary critical wildlife and habitat
inventory. The recommendations and suggestions included in this report are provided for
consideration only and in no way represent the polices or views the city or its staff.
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PLANNING FOR WILDLIFE: a landscape approach

“We cannot tuck species away in little preserves, as If we were storing pieces in
a museum and then come back a century later and expect to find them all still
there. The essence of life is change. Organisms are constantly growing,
interacting , adapting and evolving....... In short an ecosystem s not a collection of
plants and animals. It is a seamless swirl of communities and processes. If you
don’t save the processes, you won’t save the parts.”

Dougias Chadwick, 1991
{in Landscape Linkages and Biodiversity, W. Hudson E£d.)

THE BASIC ELEMENTS

Wildlife require four basic elements for survival. These elements consist of food, water, cover
and space. Air and air space are also vital elements. The quality, quantity, type and placement
of these elements in the environment determines the survivability and quality of life for each
individual animal or wildlife community. The critical components of habitat include these
elements in addition to climate, elevation and the natural features of the landscape. For each
species the habitat requirement is different. It is the species unique adaptation to a specific set
of conditions that differentiates it from another. When conditions result in a thriving,
successfully reproducing population, that location and set of conditions would be identified as
suitable habitat for that particular species.

A wide variety of food sources are utilized by wildlife. Food preferences and nutritional
requirements are species specific. Examples of foods include seeds from trees, shrubs and
herbaceous plants, new shoots and plant foliage, the cambium layer of bark, fungus, flying
insects, invertebrates and their larvae found on plants, in woody substrates and in the soil,
aquatic invertebrates and their larvae found in mud, on rocks, along shorelines or in the water
column, marine invertebrates and of course, other vertebrate species, alive and dead.

Water is required by all wildlife. Water must be free from pollutants, sediment and harmful
bacteria or algal growth. Freshwater must be available throughout the year, with ample
sources dispersed across the landscape including springs, seeps, wetlands, small pools,
streams, fakes and ponds. Freshwater mineral springs are required by certain species such as
band-tailed pigeons for reproduction. Saitwater may not be substituted for freshwater by
terrestrial species, it is however, utilized by marine mammals, seabirds and anadromous fish
through special physiological adaptations.

Cover is a general term for what is in some cases a highly specialized species requirement.
Cover is synonymous with forest canopy, water, a cavity or den, shrubby vegetation, bark, a
cave, soil, down woody material, a built structure or whatever the animal requires to evade
predation and adverse conditions. With the increased fragmentation of the landscape,
connectivity of cover has become a significant consideration. A large contiguous forested area is
for instance of greater habitat value to certain species than forest patches constituting the same
total area.
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Space is the basic element that varies the most from species to species. Vastareasupto 17
square miles are required by large predatory mammals such as cougar in their quest for prey.
Air space required by migratory birds span thousands of miles. In contrast, area requirements
for most terrestrial amphibians consist of one acre or less. The great variation in space
required per species gives clear reason to carefully review and seriously consider this factor in
the planning and development process. The space factor coupled with cover connectivity
prompts us to begin planning on a watershed basis, considering a large landscape area instead of
planning on a site by site basis.

Habitat requirements vary for each species. Although most species show a strong affinity for
specific types of habitat, many require a diversity of habitats for different portions of their
lifecycle. These transiate into daily requirements, seasonal requirements and lifestage

requirements.

Limitations placed on a species or populations are known as limiting factors. Limited food,
water, oxygen (for fish), cover or space will restrict and seriously impact wildlife over time.
Like habitat, limiting factors are very much species-specific. The species most affected by
limitations are those with “specialized” life history or habitat requirements. It is clear that
the more specialized a species, the greater its vuinerability to limitations or changes in its
environment.

Consider the many variations of the basic survival elements (food, water, cover and space)
available to local wildlife. The examples below describe a variety of habitats in terms of these
four basic elements. The following habitat descriptions have been generalized and apply to
distinctly different groups of wildlife to illustrate the diverse habitat needs of these local
populations.

Fish-Saimonids: Suitable fresh water stream habitat requirements for salmonids (salmon
and trout) consist of several factors. Water must be unpolluted, clear (sediment free},
cool/shaded (ot to exceed 55 deg.F) and well oxygenated. Stream flow, water volume and
velocity should not fluctuate to extremes. Spawning salmonids require fine gravel in which to
deposit their eggs. Salmon fry depend on calm waters such as pools or adjacent wetlands and
some migrate to smaller stream systems. Rearing usually occurs in these same areas of the
stream. Fry require cover from predators which may include undercut banks, logs,
overhanging root wads or vegetation. Food for juvenile and resident adult fish consists
primarily of aquatic invertebrates and their larva. Salmon migrating to and from spawning or
rearing sites require clear passage. Barriers, poliution and increased water temperatures are
the major limiting factors affecting salmonids locally.

Amphibians: Most focally occurring amphibians (frogs, toads and salamanders) require slow
moving or still, clean, clear fresh water of cool temperature in which to lay their eggs and for
the larva or tadpoles to live and eventually metamorphose. Mature amphibians are either
aquatic or terrestrial. Terrestrial amphibians usually require moist, undisturbed, well shaded
areas, with ample hiding cover in the form of down-woody material, logs, talus or natural
cavities such as rodent borrows and leaf litter. Amphibians feed on invertebrates (aguatic and
terrestrial}, small fish (aquatic species) and in some cases other amphibians. Amphibians do
not disperse far from their natal pond or stream, aduit red-legged frogs for instance, may be
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found within 1,000 ft. of standing water (Nussbaum, Brodie, Storm 1983), yet for the
individuals that do migrate, or disperse, they normally utilize stream and riparian corridors.
Water pollution, loss of cover, soil disturbance or compaction, ioss of wetland/riparian habitat
and biocides are limiting factors for local amphibians.

Birds-Herons: Herons such as great blues and green-backs depend primarily on small fish
and aquatic invertebrates as a food source. Herons forage along fresh and sait water (blue heron
only) shorelines and mudflats. Great blue herons are closely associated with eelgrass beds
during the breeding season and also frequently stalk voies and other small mammals found in
fallow fields. Herons are easily disturbed and require vegetative hiding cover, screening or a
tolerable distance from human intrusion. Herons construct stick nests concealed in deciduous or
coniferous trees near water or major food sources. Summer range or area requirements are
approximately a 5 mile radius for great blue and less for green-backed. Human disturbance,
loss of riparian vegetation and food availability are the limiting factors for local herons.

Birds-Woodpeckers: Woodpeckers such as downy, hairy, pileated, red-bellied sapsucker and
northern flicker require live and dead trees for food, cover and nesting. Mature forested
habitats are preferred by woodpeckers. Woodpeckers forage on insects and their larva found in
the bark or wood of live and dead trees or downed logs and stumps. Older forests provide a
protective canopy cover and an open under story for easy and safe passage. As cavity nesters,
woodpeckers either excavate their own nest cavity, or utilize a natural cavity, which for a
pileated requires trees no less than 68 cm (27 in} diameter (dbh). Woodpeckers require large
areas of suitable habitat, home range size varies from 7 acres for downys and hairys, and over
400 acres for pileateds (Brown 1985). Loss of large mature forest blocks and their associated
snags and forested corridors pose major limitations for local woodpeckers.

Arboreal Rodents: Douglas squirrels, flying squirrels and chipmunks rely on mature forests
for food, cover and space. Because seed production of most conifers increase with age, an oider
forest is preferred by Douglas squirrels and chipmunks. Flying squirrels, alsc prefer older
forests where their primary food source consists of fungi and lichen which are in very limited
supply in young forests. Like the Douglas squirrel and some chipmunks, the northern flying
squirrel utilize woodpecker excavations or natural cavities for nest sites. All of the arboreal
rodents depend on the forest canopy, tall trees and cavities for cover and protection from
predation, The home range of arboreal rodents ranges from 1.5 to nearly 5 acres; interestingly-
the estimated minimum habitat per population of northern flying squirrel is 360 acres (Brown
1985). The likely limiting factor for flying squirre! (and possibly the others) is the
availability of cavities for nests (Carey, Biswell & Witt 1991). Food sources, as well as
minimum habitat, should be considered as limiting factors.

As the above examples show, nearly all wildlife have limitations related to their habitat
requirements. Urbanization, water pollution, storm run-off, roads, loss or fragmentation of
large natural areas and removal of native vegetation are just a few artificially imposed
limitations which adversely impact wildlife in developing areas. The identification and
protection of local critical habitats, as well as determination of existing and potential limiting
factors will be necessary for the protection and perpetuation of native species in Bellingham.
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HABITAT DEFINED

When describing habitat and wildlife associations it is important to speak the same language as
the natural resource management agencies. In an effort to provide a standardized set of
definitions to describe local wildlife habitats, the best available reference was sought. The most
widely accepted and applied wildlife habitat descriptions for Western Washington are contained
in the USDA Forest Service publication Management of Wildlife and Fish Habitats in Forests of
Western Oregon and Washington (Brown 1985). The primary definitions and descriptions of
wildlife habitat referred to in this document are derived from the above reference. More recent
habitat classification systems have been developed through other agencies and projects, but a
state-wide standard has yet to be adopted.

Brown, as the above publication is referred to, is in two parts and provides a multiplicity of
applications. Part Qne contains descriptive narratives under the following headings: Plant
communities and stand conditions/wildlife relationships to plant communities and stand
conditions/riparian zones and freshwater wetlands/estuaries/edges/snags/dead and down woody
material/cave, cliffs and talus/salmonids/deer and elk/northern spotted owl/bald
eagles/silvicultural options/ impacts on wood production. Part Two contains an incomparable
listing of species, abbreviated life history information, habitat associations and a detailed
reference section. The reference addresses 460 wildlife species and 178 fresh and selected
marine fish species found west of the Cascade Crest.

The term habitat as mentioned before, translates into a set of localized environmental conditions
of which a plant or animal species is dependent at any point during its lifecycle. Environmental
conditions are determined by numerous factors including: latitude, longitude, elevation, climate,
geology, hydrology and vegetation. Defining wildlife habitat is a process of identifying and
describing existing conditions and associations. Habitat exists at varying degrees of structural
complexity, ecological value and occurrence. Habitats are interspersed and interrelated - such
as, a beaver pond with its associated streams, wetlands and riparian shrub or forest complex.
Suitable habitat provides all the necessities for survival and reproduction (breeding areas) for
a given species during the course of a temporary stay, a season or year around.

Most terrestrial wildlife habitats are determined by the interspersion of plant communities on
land, by the structure of plant communities and by the mix of plant species within the
community (Brown 1985). Additionaily, each plant community and its structure create
distinct environmental conditions that fulfill the habitat requirements of certain wildlife
species. By examining plant communities and composition, it is possible to draw associations
with particular wildlife species which are known to utilize a specific set of conditions and
further define the habitat. These associations are helpful as indications of potentially sensitive
areas, yet cannot substitute for field evaluation.

All habitats with which species have a known or probable relationship are shown to be of either

primary or secondary importance to that species for one or more habitat uses i.e., breeding,

feeding or resting. Primary habitat is a preferred or optimal habitat that predictably supports

the highest population density of a species and upon which it is dependent for long-term

population maintenance. Secondary habitat is that used by a species, but is clearly less suitable

than primary habitat as indicated by lower population density (Brown1985). .
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When defining the space requirements of breeding populations of a particular wiidlife species,
defined areas of habitat are broken down into the following areas:

- Home Range: the area used by an individual of a species to meet biclogical requirements
over a defined period of time

- Territory: the area which an animal actively defends, usually during the breeding season

- Minimum habitat: minimum habitat area or size required over time by a reproductive pair or
by a population of a particular species

CRITICAL HABITAT

Growth Management Act Definitions

The Growth Management Act (GMA), WAC 365-190-030, requires high growth communities
such as Bellingham to identify critical habitat areas and adopt land use guidelines to
permanently protect such areas. The function and value of critical habitat is irreplaceable once
fost to urbanization or isolated from other viable habitat. The following lists the minimum
guidelines and general requirements for habitats and species of local significance and other
critical habitats as defined by GMA.

Habitats of focal importance include, a seasonal range or habitat element with which a given
species has a primary association, and which, if altered, may reduce the likelihood that the
species will maintain and reproduce over the long-term. These might include areas of high
refative density or species richness, breeding habitat, winter range and movement corridors.
These might also include habitats that are of limited availability or high vulnerability to
afteration, such as cliffs, talus and wetlands.

Species of local importance are those species that are of local concern due to their population
status or their sensitivity to habitat manipufation or that are game species.

Critical Areas are further described under WAC 365-190-080.

Fish and wildlife habitat conservation areas. Fish and wildlife habitat conservation means land
management for maintaining species in suitable habitats within their natural geographic
distribution so that isolated subpopulations are not created. This does not mean maintaining all
individuals of all species at all times, but it does mean cooperative and coordinated land use
planning is critically important among counties and cities in a region. In some cases,
intergovernmental cooperation and coordination may show that it is sufficient to assure that a
species will usually be found in certain regions across the state .
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Critical habitats also include:

- Areas with endangered, threatened, and sensitive species.

- Habitats and species of local importance.

- Shellfish areas

- Kelp and eelgrass beds.

- Naturally occurring ponds over twenty acres.

- Waters of the state.

- Lakes, ponds, streams and rivers planted with game fish.

- State natural area preserves and natural resource conservation areas.

The GMA requires the consideration of six factors when classifying and designating local habitat
conservation areas or critical habitat. These key considerations will assist in the evaluation of
current habitat value and function in addition to habitat viability over time.

- Habitat connectivity between larger habitat blocks and open spaces.

- Level of human activity including roads and recreation activities.

- Protecting riparian ecosystems.

- Evaluating adjacent land uses.

- Establishing buffer zones around these areas to separate incompatible uses.
- Restoring lost salmonid habitat.

Washington State Department of Fish and Wildlife Definiticns

The Washington Department of Fish and Wildlife identified those species and habitats of vital
importance in the state as Priority Habitats and Species (PHS). These are defined in the 1991
Management Recommendations for Washington’s Priority and Habitats Program. Species
presence determines critical habitat, the two cannot be separated in nature. To gain a general
understanding of species/habitat relationships, consider first the species of concern and then its
critical habitat. The WDFW through its PHS program provides criteria for the identification of
those species and habitats that are at greatest risk of human caused impacts. The definitions and
criteria for species designation under the PHS program are as follows:

- Wildlife species of concern due to their population status and their sensitivity to
habitat alteration.

- Species determined to be in danger of failing, declining or vulnerable due to factors
such as limited numbers, disease, predation, exploitation or habitat loss or change.
These are both state listed and state candidate species for endangered, threatened and
sensitive classification.

- Uncommon species, including Monitor species, occurring in forest environments and
that may be affected by habitat loss or change and uncommon species occurring in urban
growth areas that are vulnerable to urbanizing influences.
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- Species in forest environments for which the maintenance of a stable population and
surplus for recreation may be affected by habitat loss or change and for species in
urban growth areas with a high public profile that are vuinerable to urbanizing
influences.

A detailed discussion of priority species and a list identifying the species of iocai significance is
included in the Inventory section of this document.

Priority Habitat are areas with one or more of the following attributes;

comparatively high wildlife density

high species richness

significant wildlife breeding habitat
significant wildlife seasonal ranges
significant movement corridors for wildlife
limited availability and/or high vulnerability

]

Priority habitats identified under the PHS program are critically important in the maintenance
of local native plants and animals. These habitats offer opportunities for specialized plant and
animal species and are currently threatened by human intrusion and fragmentation from
surrounding development. Due to WDFW’s lack of habitat regulatory authority, it is the
responsibility of local government to designate and protect critical habitats through regulatory
and non-regulatory means. All of the habitats as described using the following criteria have
been identified and designated critical habitat in the Bellingham inventory process. The list
below is limited to those WDFW Priority Habitats occurring in Bellingham and its fringe.

- CAVES Criteria: >one foot diameter and >three feet deep
Justification: Limited distribution; vulnherable to human
disturbance, dependent species include, bats, colonial nesting/roosting birds and
large mammals.

- CLIFFS Criteria: >25 feet high and <5,000 feet elevation
Justification: Limited distribution; unique species assembiage (raptors, colonial
seabirds...); difficult to mitigate or artificially create.

-OLD-GROWTH/MATURE FOREST
Criteria: Stands of at least 2 tree species; dominants >200 years old; at
least 6 trees/acre >32" dbh; stand should have T+ snag/acre >21" dbh
and 3+ logs/ acre 25°+ long and 25"+ diameter at the butt , and 2-5
layers of vegetation in a multi-storied canopy. Stands should be at least
35-40 acres.
Justification: Limited and declining distribution; relatively high species
diversity, especially for breeding.

10
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-RIPARIAN AREAS

Criteria: 150°-200° on both sides of a Type 1 or 2 stream, 100" on
both sides of a Type 3 stream, 50’ on both sides of a Type 4 stream and
25 on both sides of parts of Type 5 streams.

Justification: HIGH species diversity; high edge component; linkage to
other habitats and provides travel corridor for many species; vital to
fish species breeding, rearing, migration (also vital to many amphibian
species).

-SNAG-RICH AREAS

~TALUS

Criteria: Areas established by survey to contain high snag (and large stump)
densities, typically > 1000 snags/100 acres (old burns, wind damaged trees,
created snags in “new forestry” areas etc.).

Justification: Large number of cavilty dependent species.

Criteria: Homogenous areas of rock rubble ranging in average size from
0.5” to 6.5, composed of basalt, andesite, and/or sedimentary rocks,
including riprap slopes and mine tailings.

Justification: Unique species assemblages, including some dependent
species; vulnerable to road construction and guarry operations.

-URBAN NATURAL OPEN SPACE

-WETLANDS

Criteria: A priority species resides within or is adjacent to the open
space or may use it for regular feeding; and /or the open space functions
as a corridor connecting other priority habitat areas, especially areas
that would otherwise be isolated: and/or the open space is an isolated
remnant of natural habitat larger than 10 acres and surrounded by
urban development. Local consideration may be given to open space
areas smaller than 10 acres.

Justification: Unique species assemblages in urban areas; provides
travel corridors and minimizes island effects.

Criteria: At least one of the following attributes: areas with
predominantly hydrophilic plants, at least periodically; substrate Iis
predominately undrained hydric soils; and/or the substrate is non-soil
and is saturated with water, also covered by shallow water at some time
during the growing season of each year.

Justification: HIGH species diversity; dependent species, especially
waterfowl; vulnerable to disturbance; declining wetland areas.

11
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MIGRATORY SPECIES AND CRITICAL HABITAT AREAS

Wildlife require mobility for survival. Mobility is necessary for feeding, breeding and seeking
cover. The mobility of a species enables it to migrate in order to maximize survivability. One
definition of migration is, the repeated movement or seasonal movement of animals from one
habitat, elevation or climate to another. Migration is usually 2 two way movement between
seasonally used home ranges. Commonly, migration patterns are repeated and routes are
established. These routes usually include critical resting and feeding locations dispersed along
the way. Many bird, mammal and fish species actively migrate. The local seasonal movement of
species is considered |local migration and in most cases is associated with climatic conditions,
elevation and habitat suitability.

Whatcom County is situated on the 49th parallel, between the Cascade range and Georgia Strait
providing a geographical link in a north-south migratory corridor, known as the Pacific
Flyway. The Pacific Flyway extends south from the North American Arctic to South America.
This flyway was identified by the U.S. Fish and Wildlife Service as the most significant route
utilized by eastern Pacific migratory waterfowl. An estimated five million ducks, 1 million
geese and forty thousand swans (USFWS 1990 Prospectus) travel along this corridor twice
annually. The Pacific Flyway is also utilized by millions of shorebirds and numerous other bird
groups.

Although the Pacific Flyway is very important and one of the most familiar flyways by name, it

is not the only migratory route. In fact numerous migratory routes span North America and the
world. Differences in species, distance traveled, timing, speed of flight, geographical position,

latitudes of breeding and wintering grounds and other factors contribute to this infinite variety
of routes covered during bird migration.

The temperate climate and diverse habitat of Northwest Washington, and specifically, Whatcom
County provides suitable wintering and breeding habitat for many migratory birds. In
Bellingham 43 summer migrant species, 63 winter migrant species and 45 seasonal migrant
species have been recorded over a period of thirty years (Wahl 1992).

Noteworthy exampies of the migratory bird species occurring in Bellingham are:

-neotropical migrants such as warblers, swifts, nighthawks, swallows, vireos, thrush,
flycatchers, tanagers and hummingbirds which migrate from Mexico, Central and South
America, to North America in the spring to reproduce;

-arctic or northern breeders such as certain shorebirds, sea ducks, loons, grebes, kestrels,
sharp-shinned hawk, merlin, short-eared and snowy owl, pine grosbeaks, common redpolis,
white-crowned and golden-crowned sparrows and northern shrikes which over-winter in or in
close proximity to Bellingham;

~mountain or high elevation breeders also winter in high concentrations in Bellingham such as,
juncos, chickadees, pine siskins, kinglets, varied thrush, evening grosbeaks, Cooper’s hawks,
sawwhet owls, bohemian waxwings, flickers, and ducks such as hariequins, goldeneyes , hooded
mergansers, buffieheads, etc.

12
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In addition to those species which migrate great distances to overwinter or to breed locally,
there are the large flocks of migrants which stop to rest and feed while migrating or those which
gather here enmasse prior to migrating. The geographical locations where such resting, feeding
and gathering take place are known as staging areas and warrant strict protection,

Migration is not unigue to birds. Fish, mammals and even insects migrate. Locally, salmon and
steelhead are familiar migrants in the fall when they return to spawn. Terrestrial mammals
usually maintain summer and winter ranges which provide suitable habitat for seasonal
requirements such as: breeding, calving, denning and hiding cover for the young, winter cover,
forage, open water, etc... Historically, large mammals such as elk, bear, cougar and deer would
migrate in the fall from higher elevations to lowlands in and around what is now Bellingham and
back again in the spring. Due to urbanization it is seldom that large mammals, other than deer
venture into the City but instead may pass through the forested fringe areas.

The suitability of habitat and habitat links along any migratory route or travel corridor, be it
local or spanning international boundaries, is critical to the survivability of the migrant.
international concern for neotropical migrant birds is due primarily to lost habitat in tropical
and temperate forests. Protection of seasonal habitats for migratory species is imperative.
Bellingham and Whatcom County’s diversity of habitats provide an equally diverse migratory
and nonmigratory wildlife population, many with specialized habitat requirements. From this
perspective Bellingham and Whatcom County’s remaining habitat is of international
significance.

EFFECTS OF URBANIZATION ON LOCAL WILDLIFE

As an urban center, Bellingham shares similar characteristics with most towns and cities in the
United States. According to D.L. Leedy and L.W. Adams in Wildlife in Urban and Developing Areas
{1986), certain characteristics shared by all urbanizing areas pose negative impacts on
wildlife and habitat. These characteristics are summarized as follows:

- Buildings, streets, roads, parking fots and other structures occupy much of the ground surface
and form an impermeable and sterile covering of the soil which once supported native vegetation
and the macro/micro organisms that are associated with that cover.

- Fragmentation and isolation of larger habitat areas.

- Increased vertical glass surface area, resulting in one of the highest causes of bird mortality.
-Runoff from paved areas and roofs is of higher volume and greater velocity with little or no
infiltration to the underlying strata, which means a reduced rate of recharging of natural
ground water reservoirs and a lowering of the water table.

-Reduction in ground water results in increased variation of natural stream fiows.

-Runoff, particularly the first surges following a storm, usually contains pollutants and toxic
materials, particularly from road surfaces and other urban surfaces.
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-Runoff from paved surfaces is warmer and in low flow conditions may increase the
temperature of a stream above normal, resulting in serious impacts on the whole stream
ecosystem.

-Runoff from new construction in urban areas carries greater sediment per unit of area to
receiving waters, than runoff from developed areas or from agricultural areas.

-Loss of vital riparian habitat.

-Urban cores of cities are generally warmer than outlying areas contributing to the runoff
problem mentioned earlier,

-Air and noise poliution often is considerably greater in urban areas, due to the concentration of
vehicles, people, construction (and in Bellingham, nearby industry).

-Urban soils are likely to be modified detrimentally, contain pesticide residues, lack topsail,
contain leachate from pavement and tend to be heavily compacted.

-Urban development often results in a loss of wildlife species considered specialists and an
increase of species considered generalists.

Additional impacts of urbanizing areas on wildlife habitat include;

-- Natural water courses are usually contained or channelized.

-- Dead trees or snags are considered hazards and removed.

-- Trees are routinely topped or cut down 1o provide views.

- Native terrestrial rodents are discouraged from coleonizing golf courses and parks.

-- Wildlife requiring subterranean habitat such as rodents, amphibians and reptiles are
restricted by pavement, barriers and highly modified ground conditions.

-~ Increased use of lawn and garden pesticides.
-- Introduced domestic and exotic animals compete with, chase and kill native wildiife.

-- Creation of artificial barriers to wildlife: fences, walls, bulkheads, cuiverts, roads, etc.
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HABITAT LOSS

Rapid growth is occurring in Bellingham and the population is expected to increase by nearly ten
thousand between 1990 and 2000. The Bellingham Department of Planning and Community
Development report a record number of buiiding and development permits issued in 1991.

With growth, urbanization and associated activities pose the greatest threat to wildlife habitat.
Permanent removal or alteration of habitat is the result of land conversion to commercial or
residential use. Problems associated with development such as vegetation alteration or
removal, introduction of non-native species, dredging, filling, gravel mining, road building,
paving, toxic runoff and pesticide application, create a cumulative effect impacting local

wildlife populations, diversity and health.

Virtually every land use action affects wildlife habitat. When recognizing the dependency of
wildlife on soils, vegetation, clean air and water, one can appreciate the importance of
minimizing the adverse impacts on wildlife through careful land use. incremental habitat loss
results in cumulative impacts and ultimately the need for crisis management or the local
extirpation of a species.

What was once a considered common or abundant habitat a decade ago, such as lowland douglas fir
forest, is now less common and in some areas scarce. Between 1979 and 1989, for example,
about 170,000 acres (equivalent to nearly 250 square miles) were converted from forest to
non-forest uses in the Puget Sound Basin, a permanent alteration or loss of forest habitat.
Agricultural land is also the victim of growth. Urban sprawl has consumed much of the
remaining open pasture lands in and around Bellingham. Pastures provide prime habitat for
rodents, which in turn provide a preybase for hawks, owls, herons and carnivores such as
coyotes and fox, Riparian habitat is heavily impacted by the removal of vegetation, the planting
of lawns or alteration by grading and filling. The most serious impacts on stream habitat have
been channelizing and rerouting through culverts or underground tunneis. Urban and developed
land is beginning to dominate the landscape throughout Puget Sound and the pattern of growth has
not incorporated the natural features of the land or habitat for wildlife. Fortunately in
Bellingham, many of the natural attributes vital to fish and other wildlife remain in a
functional, but somewhat degraded state today.

The rural-urban interface zone is said to offer the greatest opportunity for thoughtful planning
to successfully include wildlife in the development process. In these areas, blocks of natural
habitat can still be preserved, streams can be adequately buffered, wetlands allowed to function
normally and more wildlife species will be present as a resuit (Adams & Dove 1989).
Bellingham, unlike most of the nation’s cities, has far more habitat potential than just the
urban fringe. Bellingham is located at the head of a large saltwater bay with the associated
shoreline habitat, through it flows four major fish bearing streams, at its boundaries are two
large fresh water lakes and miles of regenerating forests. Few cities offer such diversity and
habitat opportunity for their wildlife.

Cumulative adverse impacts on habitat are the greatest threat to wildlife generally and species
diversity specifically. Potential cumulative impacts must be identified in the planning process.
Further, the creation of clearly stated policies directly linking various land use elements with
wildlife requirements are needed. .
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“The prevailing view that ecosystem risks are less important than threats to human health
is inappropriate, because in the real world there is little distinction between the two. Over
the long term ecological degradation either directly or indirectly degrades human health
and the economy.”

So asserts a major report of the EPA Science Advisory Board, called Reducing Risk, which
recognizes the loss of critical wildlife habitats and species diversity as a serious ecological
problem. The 1989 report advises the EPA to rank declining species diversity, habitat change
and destruction as two of its top four priorities (Raloff 1990).

Agencies at the state level are also beginning to respond to the concerns of diminishing wildlife
habitat and recognizing the need to change their focus from individual species on the brink of
extinction to entire complements of wildlife populations. This is reflected in the Washington
Department of Wildlife’s Priority Habitats and Species Program, and the Growth Management
Act mandate for local governments to identify and plan for wildlife conservation areas.

In the past, Bellingham plans and pelicies briefly mentioned wildlife, without providing
protective guidelines or setting requirements for surveys or field assessment. As a result,
little scientific information has been collected on the natural occurrence, abundance and
diversity of wildlife resources in Bellingham. Also, the extent of wildlife depletion through
habitat alteration and land development remains uncalculated.

BARRIERS

The movement of wildlife is often restricted by the natural features of the landscape, water
bodies, climate or elevation. Examples of natural barriers are topography such as steep slopes,
cliffs, ravines, mountains or hydrology such as lakes, rivers, streams, fast moving water,
waterfalls, saltwater, or vegetation, the presence of which enables wildlife to move freely and
the lack of which can be somewhat restrictive. Because natural barriers have played a major
role in the evolution and distribution of native species they are accepted as integral parts of the
landscape.

Since the introduction of man-made structures and the development of the landscape, the
problem of barriers to wildlife has become life threatening. Artificial barriers have been
identified as roads/freeways, railroads, bulkheads, embankments, building complexes, elevated
or extended culverts, certain stormwater control systems, dams, chain link or small mesh
fences, cleared areas, dense non-native vegetation (blackberries, hedges, reed-canary grass,
etc.) and power/pipeline corridors.

Detailed studies have been conducted to determine the degree of restriction caused by artificial
barriers and species affected. A complete review of the literature on this subject was not
feasible under the scope and time available. However, two studies proved particularly
interesting in their assessment of barrier effects on wildlife.
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In the discussion of The Effects of Roads On Populations of Small Mammals (Oxley, Fenton &
Carmondy 1974), the following points were made:

-roadways inhibit the movements of small forest mammals and some species of rain forest
birds

-traffic alone does not inhibit road crossings by mammals, but factors relating to road surface,
clearance or width are involved

-faster traffic results in higher mortality (related to gravel vs paved surfaces) particularly
for medium mammals and for large mammals (Harris & Gallagher 1989)

-clearance {exposure) is the most important inhibiting factor; movement across four-lane
freeways is rare

-divided highways with clearances of 20 m (295 ft) or more restrict the dispersal of small
forest mammals to the same degree as bodies of fresh water twice as wide

-inhibited or limited movement of individual animals across a barrier is likely to result in the
fragmentation of gene pools (and if a colony suffers high mortality, recolonization is also
inhibited)

-regular mowing and/or spraying along road verges increases road clearance

In conclusion, the authors urge planners and engineers to seriously consider the detrimental
impacts of roads on the movements of animals. Successful mitigation of these impacts may be
achieved through wildlife sensitive development design, utilization of underpasses, bridges in
place of culverts and leaving contiguous corridors of suitable habitat where possible.

Ancther applicable study discusses the barriers created by actively managed powerline
corridors. In the discussion of Powerline Corridors, Edge Effects and Wildlife in Forested
Landscapes of the Central Appalachians (Gates 1991), the author identifies a barrier located at
the corridor-forest interface, which he describes as an edge barrier. The dense vegetative
growth and abrupt edge resulting from herbicide management created an impermeable edge
which was avoided by small and medium sized mammals. The effect of powerline and pipeline
corridors is of ecological concern, as they have been noted as fragmenting habitat, isolating
animal populations and restricting gene flow (citations in Gates 1991). However, corridors
have a potential to connect habitats if they are managed in a wildlife sensitive manner (Gates
1991). Management methods are detailed in this and related studies and should be considered
for utility corridors within the city.

A very different type of barrier is glass. Glass is perhaps more appropriately referred to as an
obstruction, and is associated with the highest bird mortality of any documented single cause
according to Daniel Klem (1991). Through extensive observation and experimentation, he has
deduced that glass kills more birds than any other man-caused avian mortality, with the
possibie exception of hunting. Birds are unable to recognize the presence of glass, which makes
it a potentially lethal obstacle. The use of vertical glass facades on buildings and the increased .
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size of windows is contributing to this mortality. As the human population and number of
buildings increase, windows may contribute to significant declines in select species and
increased losses may affect bird populations in general. An estimated 1 million individuals die
from plate glass collisions annually. The mortalities include endangered and threatened species,
large numbers of neotropical migrants, as well as our common resident species; none are
immune from a potential collision.

For new and remodeled buildings, architects and allied professional designers are encouraged by
Kiemn, to install windows at an angle so that the pane reflects an uninviting image such as the
ground, rather than sky or habitat. Placement of falcon silhouettes or owl decals or other
images do not reduce collisions enough to be effective. Covering the entire external glass
surface with an opague cloth or geometric design which breaks up or eliminates the reflection is
the only means to cease bird strikes. Building design and location considerations need to be
included in the impact review process. For example, a new glass facade building placed along
Whatcom Creek, will likely pose a greater impact to birds than the same building, located
several blocks away in downtown. This is due to the greater density of birds utilizing the
stream corridor resulting in a potentiatly higher glass collision rate and mortality.

Barriers to migratory fish are numerous in Bellingham and require immediate attention,
ldentified in this document are site specific barriers to local fish populations. Considering the
potential high value of our local fisheries, these and other barriers identified in the Bellingham
Watershed Study {prepared by David Evans and Associates, Inc. and HDR, Consultants Inc.) must
be given top priority by the city for immediate corraction or mitigation.

In order to counter the adverse effects of barriers, further locating and identification work on
both serious structural barriers, as well as functional corridors is needed. A working map with
descriptions of barriers, obstructions and isolated habitats, would enable future projects to
integrate removal and/or enhancement at targeted locales.

PESTICIDES AND OTHER TOXINS

Pesticides, also referred to as biocides, insecticides and herbicides, represent an irony of
modern society. Ihan age of “environmental conciseness” we continue to produce, purchase and
apply toxic compounds in the form of pesticides at the expense of the living environment. This
expense is subtle, cumulative and cycles back to the public to regulate, monitor, and clean up
later. The economics of chemical “pest management” outside of food production is worth
review and contemplation by all levels of government and by the public. However, the emphasis
of this overview is the toxic effects of pesticides on local wildlife.

Pesticides, heavy metals, solvents, PCBs, PBBs, Dioxin's and residues of these compounds are
present in urban areas, such as Bellingham, and pose a threat to the life and health of local
wildlife. Toxic compounds are associated with certain industries, particularly wood
treatment/preservation, pulp and paper production, ship maintenance, and fiberglass products
manufacturing, among others. Toxins can be persistent in the environment and leach from dump
sites and contaminated soils into aguatic systems or become airborne,
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Many toxic substances that are long-lived, persist in the environment and ultimately end up in
accumulations known as toxic “sinks”. Little is known about rates of deposition, metabolism or
breakdown in specific sites or the uptake by organisms or recirculation (Peterle 1991).
Historically, the city, the port and local industry including Georgia Pacific, Brooks Lumber,
Uniflight, etc., have dumped toxic waste, allowed uncentained leaching from sites and have
accidentally spilled toxic substances into air, water and soil. Some of these spills have had
direct lethal effects such as fish kills in Whatcom Creek or long term leaching, circulation and
accumulation, the effects of which have yet to be quantified. An inventory of known dump sites,
spills and potential toxic substance handling locations is needed including: wood treatment
facilities, industrial discharge sites, commercial pesticide applicators, municipal pesticide
handling sites, golf courses and others. A cooperative monitoring program of identified sites,
particularly ditches and drainages from those sites would assist in tracing sources of spills,
encourage proper handling of substances and disposal of waste. Additionally, development of
efficient containment and filtration systems should be encouraged as a preventative measure.
Such a program would be in the interest of public health, as well as wildlife.

Annual fish kills in Whatcom Creek and the Maritime Heritage hatchery have been attributed to
toxic runoff from a wood treatment plant site upstream. These kills were a substantial
economic loss and if the source is effectively traced action should be taken to eliminate the risk
of future incidents.

One of the most familiar, yet tragic examples of the adverse effects of pesticides on wildlife is
the accumuiation of chlorinated hydrocarbon compounds, The best known of these is DDT. The
effects of these compounds and their residues are global in scope and persist today, despite a
national ban on most chlorinated hydrocarbon compounds. Locally, the bald eagle, osprey and
most notable, the peregrine falcon were seriously affected through the food chain. Accumulation
of the compounds in the fatty tissue of fish were passed on to these predatory birds. The effects
were chronic, disrupting reproduction by direct estrogenic activity and reduced calcium levels
causing eggshell thinning (Bitman, Cecil, Harris 1969 [n Peterle 1981). Eggshell thinning
has been reported in at least 10 orders and 54 species of birds {Stickel 1975 In Peterle
1991). Fortunately, local populations of these species are currently thriving and expanding.
Although another incident similar to that which occurred from the 1940’s to 1972 with the
consequences of generous application of DDT is unlikely (Hall 1984 in Peterle 1991),
monitoring wildlife populations is necessary as long as pesticides are applied through broadcast
methods in this country and banned chemicals, such as DDT, continue to be manufactured and
applied outside this country. Less than .01% of all pesticides applied reach the target pest; the
remainder is absorbed into our water, air, and soil (Washington Toxins Coalition 1990). With
this inefficiency in mind, perhaps broadcast applications could be prohibited locally and
replaced with spot application or manual maintenance and manual vegetation removal.

Most people associate the word pesticide with agricuiture, however, urban and suburban use of
pesticides is the highest reported use in the Puget Sound region and will predictably increase
with population growth (PSWQA 1989). In 1988, a report prepared by Tetra Tech. estimated
that about 1.1 million pounds (one haif) of pesticide active ingredients used annuaily within the
Puget Sound Basin are in urban/suburban application, including golf courses, parks, schools,
yards, and other public and private facilities. Other uses include agriculture, military and
right-of-way applications.
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Depending on where and how they are used, pesticides in the urban environment can be
transported to natural water bodies in a variety of ways. Probably the greatest potential for
transport is via surface water runoff, which flows through drainage systems and is usually
discharged directly into streams, rivers, and marine waters, The effects on water quality depend
on the substance, its concentration and sediment in the water column. The persistence of certain
pesticides is evident by their potential to leach through soil substrates. There are about 60
pesticide compounds and metabolites that the Environmental Protection Agency included in the
list of pricrity leachate chemicals or substances with a potential to contaminate ground water.
Included on the list are commonly used pesticides such as 2,4-D, Carbaryl (Sevin), Alachior,
Diazinon, and others (PSWQA 1989). Lists provided in the PSWQA pesticide issue paper,
identifies those pesticides of greatest concern in Puget Sound.

Golf courses are significant users of pesticides, including insecticides, herbicides and fungicides
as well as fertilizers, Because of a continual application to maintain tees, fairways and greens,
adverse impacts on wildlife, through direct contact, water and forage contamination is
indicated. A field study conducted by WWU'’s Toxicology Institute, set out to measure the effects
of diazinon on foraging waterfowl. Following the dilution and application of the compound
according to the manufacturers instructions, the golf course site was visited by a large flock of
wigeon. The near immediate effects of the diazinon proved lethal and hundreds of wigeon died as a
result (Kendall 1987).

Among the compounds commonly used on golf courses are Diazinon, 2,4,D, PCNB, MCPP,
Dicamba and a fungicide Macozeb. Macozeb and other related ethylene bisdithiocarbamate
pesticides are currently under special review by EPA because of potential health risks (PSWQA
1989).

Due to current management practices, golf courses are not substitutes for natural open space as
wildlife habitat. Golf courses may appear as open space to some; but, they are intensively
maintained potentially toxic areas of human recreation offering little potential for preybase
colonization, contiguous habitat due to fragmentation, hiding cover due to control of shrubs and
grass, clean water due to residues from fertilizers and pesticides or freedom of movement due to
chain link fences. New designs and management techniques are needed to make golf courses more
compatible with wildlife. Allowing rodents to colonize the fairways, locating the course adjacent
to natural open space and connecting wooded (divisions) with that open space, without fencing
and utilizing alternative vegetation and ground covers in place of high maintenance lawn grasses.
Although the human presence will limit its function as habitat for less tolerant and more
specialized species, golf courses have potential to serve dual function in the urban environment.

Useful guidelines for golf course habitat enhancement and restoration are available from the
New York Audubon Society. Through the Audubon Cooperative Sanctuary Program, golf courses
may enhhance their habitat potential and receive certification for doing so. More information is
available from New York Audubon Society, Rt. 2 Box 131, Seikirk NY 12158.
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Maintenance of Rights-of-Way

The continued application of herbicides to control unwanted vegetation along public rights-of-
way needs to be addressed. Herbicides are routinely applied along roadways, pipeline and power
corridors, railroads and parking lots. For exampie, herbicide applications along the Burlington
Northern railroad through Bellingham, herbicides are sprayed along I-5 and county roads to
maintain shoulders and over gravel parking lots to keep them devoid of vegetation. The close
timing of a broadcast application of herbicide along the railroad, and on a ten acre gravel lot
adjacent to Padden Creek and Padden Creek estuary, may have been related to a coincidental bird
kill in that same area, following the application.

Most herbicides act on the growing plant and are most effectively applied during the plant’s
inflorescence. Application past this stage, when the plant is entering dormancy is much less
effective, if at all (Colebrook pers. comm.). Plants bearing ripe fruit and releasing seed are
sought by pre-migratory birds and other wildlife. Applying pesticides to these plants directly
exposes wildlife, primarily birds, and possibly people, to the compound. Application along the
railroad was estimated from the center of the tracks at a distance of 25 feet to the east and an
unknown distance to the west since all vegetation appeared affected. The eastern bank of the
railroad corridor is dominated by blackberry vines which at the time of spraying were laden
with ripe fruit (Eissinger pers. obs.).

Following the herbicide application three birds were found dead in the vicinity from unknown
causes. A wetland to the east of the right-of-way also showed evidence of direct application.
Certain plants within ten feet of Padden Creek were killed. An observer was concerned with
public health, since people were walking the creekside trail during the application; they also
feared that due to the proliferation of ripe blackberries unwary berry pickers could be affected.
The application of herbicide in both cases left a distinct visual trail. Unquestionably, the
application in both locations was excessive and careless. Burlington Northern has a right-of-
way of ten feet to the east and twenty feet to the west, in the section of the railroad where the
observations were made. The Haskell property near Padden Creek was sprayed to control weedy
plants. Despite the broadcast application, purpie ioosestrife was left unaffected in the southeast
corner of the property.

Broadcast application of pesticides in the city for non-agricultural purposes should be
discouraged. Maintenance of barren lots with routine application of herbicides should aiso be
discontinued. Affecting non-target species when applying pesticides is unavoidable, therefore,
alternatives to pesticides need to be encouraged and in certain locations required. Manual
maintenance of rights-of-way and trails particularly along shorelines is one alternative. The
issue of over-grooming needs addressing city-wide.

HUMAN RELATED DISTURBANCE

Passive, non-consumptive recreation, is considered by most planners as compatible with
wildlife. However, according to a review of the literature including 536 references, negative
impacts on wildlife are reported for hiking, camping, boating, wildlife observation,
photography, swimming, on-shore recreation and others (Boyle & Samson 1985). In their
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review of actual data from 166 studies, Boyle and Samson summarized recreation related
impacts for birds, mammals and herpetofauna. Passive recreation was cited as having negative
impacts on birds in 42 studies, on mammals in 29 studies and on herpetofauna in none.
Negative effects range from trampling vegetation, disturbance, displacement of animals from
trails, nest losses through predation, nest abandonment, loss of shoreline habitat,
air/water/noise pollution and local species extinction. In their recommendations, Boyle and
Samson suggest separating wildlife and recreation as much as possible by managing specifically
for wildlife in certain areas, providing large areas of contiguous habitat for area sensitive
species and designating certain areas for recreation or “sacrifice areas.”

Locally, recreational areas are assumed to provide for the needs of wildlife, yet many lack the
habitat opportunities for maintaining wildlife diversity. Bellingham Parks are managed for
people, and human disturbances in these areas are unavoidable. However, where adequate space
and vegetative cover or screening is available wildlife and passive recreation are undeniably
compatible. A fine example of compatibility is the Interurban Trail between Fairhaven
Parkway and Old Samish Road, Currently, the trail is straight as opposed to curved or weaving,
vegetative screening separates the trail from adjacent wetland habitat and overhead or canopy
cover is 60 to 100%. The trail is encapsulated by the forest. Wildlife crossing the Interurban
will not be accidentally surprised, noise is abated, dogs are less likely to penetrate the
understory in most sections of the trail and the trail does not bisect the critical habitat, but
instead skirts it to the east.

Stream corridors are particularly susceptible to incompatible uses. Functioning as natural
corridors for most local species, aquatic and terrestrial, stream corridors are likely to provide
for a greater abundance of species and individuals, particularly slow moving vulnerable species
and medium/large mammals. Human activity in and adjacent to or in plain view of the water
course have the highest impact. Without adeguate stream side screening, most animals, be it a
fish, bird or mammal will flee for cover if encountered by a human. ldeally, natural vegetation
within the entire riparian area should be left undisturbed. Shoreline trails and multiple
stream crossings are particularly disruptive to wildlife and should be avoided or corrected by
placement well above the stream where possible.

BIODIVERSITY

Maintaining species or biclogical diversity is the ultimate goal of current conservation efforts
(Lehmkuh! and Ruggerio 1991). Biological diversity is an umbrella term for the degree of
nature’s variety, including both the number and frequency of ecosystems, species or genes in a
given assemblage. It is usually considered at three different levels, “genetic diversity,” *
species diversity,” and “ ecosystem diversity.” Genetic diversity is a concept of the
variability within a species, as measured by the variation in genes within a particular species,
variety, subspecies or breed. Species diversity is a concept of the variety of living organisms
on earth and is measured by the total number of species in the area under study. Ecosystem
diversity relates to the diversity and health of the ecoiogical complexes within which species
occur and those ecological processes which support the biological function (OTA, 1987,
Ricklefs, Naveh and Turner 1984, as cited by McNeely 1988). If hiodiversity is not maintained
or the techniques used in its maintenance prove ineffective, the resuit will be the
homogenization of species, floral and faunal, throughout entire regions.
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SPECIES AND HABITAT DIVERSITY

In discussing biological diversity, E.O. Wilson writes that it is a serious global resource to be
indexed, used and above all preserved (Wilson 1988). For humans, with the loss of biciogical
diversity “Crop yields will be more difficult to maintain in the face of climate change, soil
erosion, loss of dependable water supplies, decline of pollinators and ever more serious assaults
by pests. Conversion of productive land to wasteland will accelerate; deserts will continue their
seemingly inexorable expansion. air pollution will increase and local climates will become
harsher” (Ehrlich 1988).

Animals and plants are essential resources that provide humans with new foods and medicines,
clean air and water, energy and building materials. For our biosphere, we need a certain base of
functioning habitat, providing the living and nonliving elements through which energy,

minerals and nutrients cycle and support biological diversity, including humans.

Maintaining biclogical diversity depends on protection of plants and animals within an
ecosystem. In turn, ecosystem diversity is dependent on maintaining the naturally occurring
habitats and the physical and hydrological interconnections between them. Habitat fragmentation
and disruption of corridors or habitat linkages can lead to local extirpation, either because the
species do not have enough habitat or cannot move between habitats (Murphy 1988). The
greatest threat to the biclogical diversity of relatively intact natural communities in and around
urban areas is the destruction of habitat and its conversion 1o other uses (Murphy 1988).
Further, the disturbance or removal of habitat linkages also threatens species diversity.

The economics of biodiversity maintenance is a pertinent issue for Bellingham and Whatcom
County as natural resource-dependent communities. Since future consurnption depends to a
considerable extent on the stock of “natural” capital, conservation may well be a pre-condition
for economic growth. Conservation is certainly a pre-condition for sustainable development,
which unites the ecological concept of carrying capacity with the economic concepts of growth
and development. Instead of conserving the rich resources of forest, wetland and sea, current
processes of development are depleting many biological resources at such a rate and reducing
them to such low population levels, that they are rendered essentially non-renewable (McNeely
1988).

Conserving biological resources requires a wide range of management tools, varying from
complete protection to intensive management. Technologies aimed at maintaining ecosystems
generally include protecting areas, land-use planning, zoning systems and regulations on
permissible activities (McNeely 1988). The Growth Management Act addresses all the
available tools and directs their use.

THE GROWTH MANAGEMENT MANDATE and BIODIVERSITY

For too long, wildlife concerns have been given secondary status and considered, only as an
afterthought in the planning process. In part, this lack of consideration is due to the paucity of
site specific, species and habitat information. It is also, due to the lack of impetus to seek the
needed data for this application. This lack of empirical data is not a local phenomena, there is no
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systematic fish and wildlife species or habitat inventory for the Puget Sound or any county
thereof (PSWQA 1990). Even the State Environmental Protection Act discourages inventories
of species as part of the environmental impact study. Only the T&E (threatened and endangered)
species have been considered, if their presence in the area had been previously established.

This informational gap has created a planning vacuum; it is impossible to consider plant and
animal communities in the planning process when the individuals and the dynamics of those
natural communities have yet to be identified. Determining impacts on local wildlife and habitat
has been for the most part ignored or based on unverified information.

in 1990, the Washington State Legislature passed the Growth Management Act (GMA) which
requires counties and cities to take a comprehensive, coordinated, proactive approach to land
use planning that will guide land development away from sensitive areas. The GMA directs each
¢city and county to classify and designate critical areas which include fish and wildlife
conservation areas. But the act does not stop at independent site identification, it also stipulates
a greater view in the identification and creation of a landscape linkage of habitat blocks, open
spaces and protection of these with buffers to separate incompatible uses. The GMA is
attempting mandated maintenance of biodiversity. Success of this goal will require tenacious
communication and cooperation between all levels of government, public/private
institutions/ocrganizations, scientific disciplines and landowners, plus a fundamental
willingness to bridge jurisdictional boundaries. Most importantly, implementing GMA will
require direct action.

HABITAT NETWORKS: function and design

“..the best way to fight the deleterious effects of fragmentation is to prevent it. Where ever
possible planners should insist on the linking of habitat elements by habitat corridors. This
suggestion obviously assumes that it its necessary to do planning on a scale larger than the
individual housing development.”

Michael Sculé 1991

A NETWORK OF RESERVES AND CORRIDORS

The concept of the habitat network has been studied and discussed in numerous references under
a variety of titles including Nodes, Networks and MUMs (Noss & Harris 1986), Wildlife
Reserves and Corridors in the Urban Environment (Adams & Dove 1989), Preserving
Communities & Corridors (Macintosh 1989), Frotecting MNatural Areas in Fragmented
Landscapes {Noss 1987), Landscape Ecology (Forman & Godron 1986) Landscape Linkages and
Biodiversity (Hudson ed. 1991). These authors along with others are pioneering the frontier
sciences, of landscape ecology, island biogeography and conservation biology. The melding of
disciplines is necessary to gain the required “holistic” view of an area, be it a small parcel of
land or an entire region, to identify and attempt to understand the natural systems and their
dynamics, their structure at the macro and micro level. These systems include geologic,
hydrologic, climatic, biclogical and anthropomorphic components. Viewed in this manner, the
overall complexity of the natural landscape is daunting and poorly understood by comparison.
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Despite this vast wilderness yet to be discovered, there is a pressing need to identify and
preserve as best we can the lifelines in our natural environment. These lifelings are the
landscape linkages, the interconnection of habitat islands containing wildlife communities,
bound together by natural corridors.

As discussed earlier wildlife have four basic requirements, 1) food 2) water 3) cover 4)
space. These requirements appear to be a simple formula for survival, however, when one
considers the species specific requirements for each basic heading, it is apparent that the
multiple variables to be considered when planning for wildlife communities is quite complex. If
a land use plan were to consider the longevity of the wildlife community within a particular
area, these four factors in relation to the species present must be accounted for. Yet, accounting
for all the possible variables in such a process would prove impossible. Alternately, certain
factors and guidelines may be used to direct the planning process to benefit the wildlife
community in question.

Habitat alteration and fragmentation has resulted in the local extirpation of several native
species and the isolation of habitat islands. The theory of island biogeography is built on the
predictability of this occurrence and has lead 1o the recognition that the habitat islands, even in
an urban environment, are for a limited time valuable reserves of locally significant biological
diversity. isolation increases the rate of species extinction, and the risk of species extinction
within an island is inversely related to its size (MacAurther and Wilson 1967, cited by Soule’
1991).

In an attempt to counteract the isolation of habitat, the creation and protection of natural
corridors are the only practical alternative. The application of principles from island
biogeography, conservation biclogy and landscape ecology to local planning goals to retain native
species diversity and abundance, should result in the development of a functional habitat matrix.
This matrix is made up of natural area reserves or nodes linked together by habitat corridors,
which extend beyond the planned area into a larger regional matrix.

The importance of a habitat network is its function in the maintenance of viable wildlife
populations and species diversity. This is done by assuring the free flow of individuals to and
from habitat reserves. The secondary benefits of such a network are aesthetic and open space
values which provide important natural functions as in buffering sound, water filtration and
attenuation of stormwater, as an indicator of environmental health and if conditions allow, they
may serve limited human recreational use.

NATURAL AREA RESERVES

ft was once the accepted theory and practice that to preserve nature’s splendor was to simply
designate the area of outstanding beauty and unspoiled wilderness as a “preserve” and in most
cases these areas became parks. Parks can be areas of regional ecological significance.
Unfortunately, over time many parks have become islands of habitat. Surrounded by
encroaching intensive resource extraction activities, development, intensive agriculture or
rangeland, these island arks have become isolated. The vast size of these preserves, it was
assumed, would provide all the elements necessary for species longevity. Unfortunately, it is
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now recognized that most national parks in the westem United States are too smalil to prevent
the extinction of many medium-sized and large mammals (Newmark 13987 cited by Soule’
1991). It is possible to recognize a similarity with our local parks. Ten years ago Cornwall
Park, Fairhaven Park and Whatcom Falls Park all were buffered from development by
surrounding undeveloped land which formed natural connections to rural valleys and vast forest
lands. These valuable buffers and connecting habitats are nearly gone.

The purpose of a habitat network is to link the existing habitat islands in a functional manner to
ensure the flow of species or genetic material. Genetic diversity may be insured by

immigration and emigration of individuals, particularly dispersing juveniles. The potential for
recolonization following a catastrophic event is also enhanced. Function of a network is
dependent on the distance between parks or reserves, linkage effectiveness, species mobility and
population abundance and distribution.

State and national parks, wilderness areas, national forests and other large reserves are the
regional hubs of a far-reaching matrix of linked natural areas. [n a local context, species
diversity and abundance are dependent on the remaining functional natural areas or habitat
fragments and what threads that might serve as links. In the urban and rural environments,
habitat availability and area or size are the primary determinates of wildlife occurrence and
population viability.

HABITAT CONSIDERATIONS: area and structure

Habitat area (size), degree of isolation and percentage of vegetative cover are three variables
accounting for 91 percent of the variation in land vertebrate species richness of urban woodlots
(Vizyov'a 1986, In Adams and Dove 1989). According to Vizyov’as research in Czechoslovakia,
istand size for managing land vertebrate communities in urban woodlands was determined to be a
minimum of 20-30 ha {50-74 acres). Additionally, the vegetative structure, proximity to
permanent water and connectivity with other habitat areas determined the overall habitat value
of the site and its species association.

Cther studies cited by Adams and Dove pertaining to habitat patch size include the work of
Tilghman (1987) in Massachusetts. Tilghman compared breeding bird diversity and abundance
to habitat patch size, isolation, vegetation characteristics and human activity. She concluded
that woodland size accounted for 79% of the variation in total species richness for the areas
studied. Results of a Delaware study show that dense populations of a large variety of breeding
birds are found in urban woodlots of 8+ ha {20 ac) with adequate vegetative cover and
structure. These characteristics were described as adequate shrub understory, mature and dead
standing trees and edge vegetation of sufficient width and proper quality. Interestingly the
author pointed out that forest interior species were rare or absent from the study areas,
indicating that such species require areas >8 ha to breed, they are therefore an area-sensitive
group that must be considered in the habitat network planning process.

To provide functional habitat for forest interior-dependent or associated species in Northwest

Washington, it is necessary to calculate minimum stand size for the retention of the interior
microclimate. Based on Franklin and Foreman (1987) and Harris {1984), the interior
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microclimate of old-growth Douglas fir begins a minimum of two tree lengths, or about 160 m
(525 ft) inside the stand. Calculations for other forest types and age classes are similar.
Washington Department of Fish and Wildlife Habitat Biologist Dana Base suggested, that second
and third growth stand interiors may be estimated by determining the distance from the edge of
the stand at least two average tree lengths (depending on stand composition) into the stand. For
example assuming in Bellingham that the average tree height of a second growth lowland conifer
forest (as described in the habitat classification) is 30 m or 98 ft, two tree lengths would equal
60 mor 196 ft. This is the minimum distance into that forest stand unaffected by edge effect
and edge associated species which have been documented as competitive, aggressive and in some
cases parasitic. For those species dependent on a forest interior condition, a minimum stand
size could be generally estimated by first determining minimum viable population, then
calculating the total area of home range or territory, whichever is applicable, plus minimum
buffers. it is assumed that maintenance of minimum viable populations of interior species will
depend on preservation of functional corridors wide enough to maintain an interior condition
linking larger habitat blocks {Noss 1991).

Again, interior condition or micro climate is a function of forest patch size. Fragmentation of
habitats has a deleterious effect on interior conditions causing an increased edge effect and
decrease habitat value for most vertebrate animals (Soule’ 1991).

“The prudent manager will realize that fragmentation - that is, habitat loss and isolation of
remaining fragments - will nearly reduce the population of species associated with late
successional forests and possibly result in their extirpation, The ability of populations that
have been reduced by habitat loss to cope with the effects of habitat isolation is determined by
the life history and population structural characteristics of the species and by the success of
land managers (planners) in implementing low-fragmentation alternatives to current logging
{and development) practices and managing the landscape as an interacting network of habitats
(Lehmkuh!, Ruggerio & Hall 1991).”

tdge habitat is recognized for its diversity of species and its abundance of edge-associated
species, This habitat occurs at the interface of two differing habitats and usually involves forest
edges. Edge effect is also determined in part by patch size, the ratio of edge habitat to interior
habitat increases as fragment size decreases (Soule’ 1991). Due to the abundance of edge
habitat in an urbanizing area such as Bellingham, it is important to minimize edge in favor of
contiguous habitat where possible.

From studies in western Maryland, investigators found most neotropical migrant birds observed
were least frequent in the smallest woodlots, while short-distance migrants (typical edge
species) were found with increasing frequency as woodlot size decreased (Adams & Dove). While
professional biclogists are concerned with the steady decline of neotropical migrant populations,
perhaps habitat fragmentation and decreasing patch size is influencing this trend. The retention
of local native forests in large blocks will benefit a variety of species, including these seasonal
visitors and breeders.

Closer to home, in Seattle, the relationship between urban parks size and vegetation to urban
bird populations was studied by Carol Gavereski in the mid-seventies. The sites surveyed were
parks ranging in size from small areas 2 ha (10 ac) to 8 ha (20 ac) to larger areas 69 ha .
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(170 ac) to 113 ha (280 ac). The larger parks are comparable in size to Bellingham’s Sehome
Arboretum and Whatcom Falls Park. The results of this study show that “a large forested park
with a natural diversity of native vegetation was associated with a high diversity of native forest
bird species, a diversity comparable to a forest tract outside the urban influence.” While
native diversity was preserved in the larger parks, so was the abundance of those species
characteristic of this habitat (that of the Pacific Northwest lowland coniferous forest) despite
the surrounding urban landscape. Those parks of smaller size or with highly modified vegetation
contained fewer species and a greater proportion of urban-dwelling species. An interesting
cbservation was that certain birds were noticeably fewer and occurred less frequently as
clearing and modification of vegetation, particularly understory vegetation, increased and park
size decreased; affected were those species associated with the shrub and ground vegetation
within the northwest forest strata. This iilustrates the need to retain not only the forest canopy
but the understory vegetation as well as standing snags and dead/down woody material. it also
proved the need to retain larger forest stands as reserves.

As demonstrated in the Gavereski study, removai or disturbance of any part of a vegetation
community or habitat directly affects, by removing or disturbing, its associated species. Bird
species are usually associated with certain vegetation communities as habitat. Each is species
associated with a component of that community. in the forest community, the bird life can be
generally divided according to the forest strata.

The following figure from Management of Wildlife and Fish Habitats in Forests of Western
Oregon and Washington illustrates forest strata and associated bird species.
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figure 1 . Four layers of a mature forest, with the birds that typically inhabit each.
Extracted from E.R. Brown 1985.
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HABITAT RESERVES AND SPECIES CONSIDERATICNS

One of the most important resident bird species in the city of Bellingham is the Pileated
woodpecker({Dryocopus pifeatus). The pileated is the largest cavity excavator. Its cavities are
excavated in the understory canopy and are large enough for arboreal rodents, other small
forest mammals including bats, owls and cavity nesting passerines, to nest, roost and/or
overwinter. Pileateds are considered a primary excavator of sound wood and are estimated to
excavate 3 cavities per year (Brown 1985). Providing cavity habitat for an estimated 8 or
more species, the pileateds play a critical ecological role in mature conifer forest systems. The
home range of pileated woodpeckers varies from 543 acres in eastern Oregon (Bull 1987) to
1000-1356 acres in western Oregon (Mannan 1984). A study of the area requirements of
forest birds in the middle Atlantic States estimated an minimum breeding area of 400 acres for
pileateds. Snag density is also a important habitat requirement for pileateds.

Mammals due to their varied body size, mobility and food requirements, have equaily diverse
habitat requirements. Large carnivores such as biack bear and cougar, which still occur
jocally, have large home ranges and also traverse a variety of habitats and if necessary, travel
great distances daily in search of food. Since elk are extirpated from the city and its fringe,
deer are the only ungulate which roams locally and is quite adaptive.

Most medium sized mammals are carnivores, or omnivores. The degree to which a terrestrial
mammal is carnivorous may affect its area requirement. Bobcat, which are exclusively
carnivorous require a home range up to 1140 acres. Another locally occurring carnivore, the
weasel, requires a home range of 640 acres. Animals that are occasionally omnivorous like the
red fox, require larger areas than common omnivorous species for foraging and depend on small
to medium vertebrates as a prey base. Their home range averages 640-1920 acres (Brown
1985) and denning requires isolation from human activity or disturbance. One study found that
most foxes in the midwest located their dens 275 m or 900 ft from occupied buildings (Forman
& Godron 1986).

Omnivores such as racoons and opossums, require less area, with home ranges averaging up to
20 acres for raccoons and 58 acres for opossums (Brown 1385). They are also very adaptive
and tolerant of human activity, to the point of earning the reputation as local nuisances.

Another medium sized mammal which we tend to take for granted is the porcupine. This species
has specialized food preferences and a home range of 250-360 acres (Brown 1985). In
addition, it is slow moving and is said to have limited vision. Factoring porcupine habitat
requirements into a network design will involve a detailed analysis of available food sources,
safe corridors and the identification of potential barriers or other hazards.

Larry Harris and Paul Gallagher urge decision makers to consider large carnivores in habitat
reserve and network design. They state that the growth of animal populations studied in Florida
are inversely related to body size and trophic level (Harris & Galtagher 1989). The authors
present several design examples that provide the area and habitat corridors necessary to
facilitate the safe movement of these larger carnivores. They also raise the issue of human
pressure and habitat loss selecting for generalist species. This category of species such as
raccoon, opossum, cowbird, starling, etc. are enabled by the changing landscape to out-compete
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and eventually displace more specialized native species.

Terrestrial amphibians and reptiles, like small mammals (shrews, voles and mice) occupy
comparatively small areas, yet they share a sensitivity to human disturbance, and particularly
soil compaction. Amphibians are strongly associated with large well decayed logs and down woody
debris, both hardwood and conifer {Weish & Lind 1991).

To illustrate the area requirements of certain mammals the following figure lists estimated
home range, and minimum habitat area.

Estimated Home Range and Minimum Habitat Area for Selected Mammals

species estimated home range minimum habitat
cougar (Fefis concolor) 17.5 sq mi NA
bobcat (Lynx rufus) 1140 ac NA
black tailed deer (Odecolius hemionus) 74-640 ac NA
black bear (Ursus americanus) 19 sg mi 3200 ac/ pair
striped skunk (Mephitis mephitis) 31-114 ac 640 ac/ pair
northern flying squirrel (Glacomys sabrinus}) 4.9 ac per family 360 ac/ population
Douglas squirrel (Tamiasciurus douglasi) 1-2 ac NA
beaver (Castor canadensis) <500 ac 1 stream mile/colony
muskrat {Ondatra zibethicus) <6 ac 1 stream/mile/pop.
porcupine (Erethizon dorsatum) 250-360 ac 6,400 ac/population
eastern cottontail (Syivilagus floridanus) <20 ac NA
deer mouse (Peromyscus maniculatus) 3.5-4.7 ac 40 ac/popuiation
Extracted From R.E. Brown, 1985

figure 2

Determining the minimum upland habitat reserve area or block size and location is based on two
basic factors: 1) species present, 2) availability of suitable habitat. These factors are the
subject of separate chapters in Landscape Linkages and Biodiversity (Hudson ed. 1991).
Chapter 1, Gap Analysis: assessing protection needs by J.M. Scott, B.Csuti and S. Caicco
describes methods for identifying and mapping available habitats, ownership, land use,
sensitive areas, and predicting animal distributions, then overlaying the information for
analysis. The final product is in essence a preliminary blueprint for a regional reserve system.
Chapter 6, Conservation Corridors - Theory and Strategy by M. Soulé describes the necessity
and method for selecting target species.
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Although the context of the target species in this text is in reference to designing corridors, it is
togical that those same species (target species) are likely to also dictate reserve size. Target
species are those at greatest risk of extinction or local extirpation. Other criteria in their
selection are abundance, variability in population size and mobility (Soulé 1991). Target
species applicable to local planning would be locally significant species as listed in Inventory
Section.

The general pa:;ameters for the identification and delineation of upland reserve areas are:

£

species presence/mobility/habitat requirements/vuinerability
species area requirements

minimum viable population

contiguous block size

habitat suitability

yvear-round water source

- adjacent land use

- habitat connectivity

i

Recommendations for Local Reserves

in Bellingham, based on locally significant species and their habitat requirements alone, a

minimum upland reserve area is estimated at 640 acres. In theory, it can be assumed that one

upland reserve per watershed would provide the necessary habitat and area to support viable
populations of native wildlife that currently occur in Bellingham. To assure the function of

these reserves over time, connecting habitat corridors would be required. This is a

preliminary estimate of minimum reserve size and without a field verified species and habitat =
inventory it is difficult to substantiate. It is however, based on the best available published
information to date.

Considering the remaining natural area in the city, current land use patterns, and growing
housing and deveiopment pressures on available land, it may seem infeasible for the city to
provide a contiguous 640 acre reserve per watershed. However, by considering smaller
existing protected areas or parks and forest land both within and outside the city boundary
linked together with greenways and existing natural linkages such as stream corridors or
ridgelines, it is possible to achieve the recommended total area within each watershed. It must
be kept in mind that the value of a habitat reserve depends on connectivity, a functional habitat
link, so by utilizing smaller reserves more corridors are required.

Achieving long-term conservation goals by utilizing several smaller reserves rather than one

contiguous reserve is cautioned. Several small reserves, however well placed, cannot approach

the value of a single large reserve in conserving populations of obligate forest interior bird

species, particularly warblers and pileated woodpeckers (Robbins, Dawson & Dowell 1989).

The same authors state that, based on their results, several 50 ha (124 ac) forest reserves

may approximate the value of a single large reserve for area sensitive bird species, but they did

not indicate that these smaller reserves provide necessary habitat for breeding populations over

time. It is therefore, recommended that the city consider the largest reserves possible to

ensure our present species diversity and viable population into the future, .
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Presently, only one protected area within the city boundary would meet the recommended area
requirement for upland reserves. That is the 1008 acre LLake Padden Park, a model reserve
with a diversity of habitat including 2z fresh water izke, wetlands, contiguous maturing conifer
forest, forest interior, snags and more.

in the Chuckanut Watershed, the 38 acre Arroyo Park provides a variety of habitats, a viable
salmon spawning stream {(the only stream in Bellingham with returning wiid stock), and
connections between the Chuckanut Bay estuary and the Chuckanut Mountain uplands. The
Arroyo forest reserve is presently contiguous with the vast forest ecosystem of Chuckanut
Mountain to the south and a diverse forest wetland complex 1o the north. The links to these
larger biocks should be procured to ensure a protected corridor. Also, an addition to Arroyo to
the north and south would achieve the minimum reserve area requirement for the watershed,

Whatcom Creek and Sqgualicum Creek watersheds are more developed and as a result the natural
areas are fragmented. However, the upper watershed areas provide large contiguous habitat
blocks that should be utilized as reserves. Networks of smaller habitat blocks will aiso be
necessary tc meet the minimum reserve area recommendations in both watersheds. For detailed
recommendations please refer to the watershed inventory section of this document.

To propose minimum habitat reserve areas and their specifications without providing equal
detail and explanation of habitat corridors could prove deleterious to the species we are planning
for. Establishing habitat linkages is critical, particularly in a developing area such as
Bellingham. Habitat reserves despite their size cannot function in isolation:

“The viability of these habitat islands as suitable wildlife habitat ...depends on the outside
recruitment of animals, which is affected by the spatial arrangement of islands and the
effectiveness of linkages of urban habitat patches with rural surroundings.”

{Adams and Dove 1989).

LANDSCAPE LINKAGES AND CORRIDORS

“An obvious way to facilitate the flow of species, individuals, genes, energy and habitat patches
is to widen existing corridors of appropriate habitat and eliminate barriers between preserves
and other natural areas. In many landscapes riparian corridors can fuifill this function well
and at the same time protect water quality ...”

(Noss and Harris 1986)

While human communities continue to sprawl and form developed connectors with the
construction of roads and freeways, the natural linkages for animals are culverted, embanked,
paved, bulkheaded, fenced or blocked by buildings. Habitat fragmentation is considered by many
biologists to be the single greatest threat to biological diversity. One strategy offered to counter
the fragmentation problem is that of landscape linkages, usually consisting of corridors of
habitat that physically connect larger habitat patches in a landscape mosaic (Noss 1991). A
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corridor is a transitional habitat providing a critical link between habitat areas. It contains the
elements necessary for survival and successful reproduction to sustain wildlife populations.

The authors of the Growth Management Act, recognized the deleterious effects of current urban
growth and development on wildiife habitat, particularly the effects of fragmentation. The
response to counter these negative impacts was inciuded in GMA requiring the identification and
designation of fish and wildlife habitat conservation areas. Additionally, GMA recommends
creating a system of fish and wildlife habitat with connections between larger habitat blocks and
open spaces, or in other words a habitat network of reserves and corridors,

THEORY and FUNCTION

Published research quantifying positive values and functions of habitat corridors is a fairly
recent occurrence, but it clearly substantiates arguments favoring corridors in landscape
planning and wildlife conservation. The early arguments favoring wildlife corridors were based
on the principles of island biogeography, or the inevitability of local extinctions in isolated
habitat fragments. A basic premise supporting the establishment of corridors is that the
original landscape was connected, therefore efforts should be made to maintain or restore the
natural landscape connectivity. This argument is in response to “the most serious threat to
biclogical diversity, habitat fragmentation” (Wilcox and Murphy 1985). Two ways to counter
fragmentation are to increase effective habitat area and to increase connectivity (Noss 1987).
it is assumed that documented short term function of a corridor is a good indicator of the
corridor’s role in the long term maintenance of local wildlife populations.

The natural landscape prior fo intensive development was interconnected with naturai
corridors. Corridors function as seasonal migratory routes, daily travel corridors, for
foraging, and probably most importantly, as dispersal routes for the once-in-a-lifetime
journeys by juveniles in search of a new homs. Corridors function as conduits both in the
landscape as well as in the flow of nutrients, energy and genes. The immigration and emigration
of genetic stock to and from wildlife populations will contribute to local species survival over
time.

A corridor’s primary purpose is to connect the larger blocks of habitat or reserves, Potential
advantages of corridors are listed by Reed Noss (1987), as follows:

1} Increase immigration rate to a reserve which could:
a. increase or maintain species richness and diversity probability {as predicted by
island biogeography theory);
b. increase population sizes of particuiar species and decrease probability of extinction
or permit re-establishment of extinct locai populations;
¢. prevent inbreeding depression and maintain genetic variation within populations.

2} Provide increased foraging area for wide-ranging species.

3} Provide predator-escape cover for movements between patches.
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4) Provide a3 mix of habitats and successional stages accessible to species that require a variety
of habitats for different activities of stages of their lifecycies.

53 Provide alternate refugia from large disturbances (fire escape).

6} Provide “greenbelts” to limit urban sprawl, abate pollution, provide recreational
opportunities {where suitable) and enhance scenery and fand values.

Michael Soulé in his 1391 article Land Use Planning and Wildlife Maintenance: guidelines for
conserving wildlife in an urban environment, suggests that corridors, including under-road
links, can mitigate some of the deleterious effects of fragmentation (Forman & Godron 1986). A
major consideration in urbanizing areas is that habitat fragmentation is virtually inevitable
and one of the only mitigating devices is the establishment of corridors of natural habitat or
linkages such as underpasses that permit dispersal across barriers. He recommends that
corridors be analyzed and designed by teams of planners, engineers and biologists on a case-by-
case basis. Wildlife corridors can be viewed as a kind of landscape health insurance policy;
according to Soulé they maximize the chances that biological connectivity will persist, despite
changing political and economic conditions. Finally, Soulé admits wildlife linkages involve
capital investment up front; but it is considerably less expensive to construct underpasses and
other linkage elements for wildlife during the construction of facilities than to retrofit existing
“improvements.”

NATURAL CORRIDORS

it is common to think of corridors as linear strips from one habitat to another. Unlike modern
day road systems, wildlife corridors are usually meandering routes following valley bottoms,
riparia, and topographic ridge systems (Harris 1985). Any area of habitat through which an
animal or plant propagule has a high probability of moving is considered 2 corridor or linkage
{Noss 1991). In urbanizing areas suitable natural habitat linkages are limited in area and
availability. Interestingly, the areas identified as preferred wildlife corriders are usually the
last areas to be developed due to flooding, wetlands, steep slopes, unstable soils or
inaccessibility.

The most cbvious natural habitat corridors are rivers and streams and their associated open
floodplain, steep ravines and broad valleys. Aquatic species are certain to utilize these passages
and provide a ready food source for a multitude of upland or terrestrial species. River and
stream systems are by far the most important natural corridor feature for local native wildiife.
Riparia is therefore a priority corridor and habitat area

Priority Habitat Management Recommendations: Riparian unpub. draft rep. March 1995.
Washington Department of Fish and Wildiife, Priority Habitats and Species Division.

The wildlife value derived from riparian habitat inciude five characteristics: structural
complexity of vegetation, connectivity with other ecosystems, high edge-to-area ratio, abundant
food and water, moist and mild micro-climate.
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Riparian habitat is vital to local fish populations. Undisturbed riparian areas filter pollutants
and sediment from surface runoff. Vegetation stabilizes stream banks, provides shade necessary
for water temperature regulation and cycles nutrients into the stream system. Nutrient cycling
occurs through interactions of bacteria, fungi and aguatic insects utilizing leaves and woody
materials dropped in the water, resulting in the release of proteins, sugars and minerals into
the water column and the creation of a nutrient-rich detritus on which the aquatic food chain is
built. Overhanging trees or multiple layered canopy provide the richest source of nutrients and
habitat both as fallen plant materials, fungi, and insects, but alsc providing surface and in-
stream cover for fish. When large trees fall into the stream course the stem provides a
nutrient rich substrate for aguatic invertebrates and it also creates pools and oxygenating falls
all of which provide food and habitat for migratory and resident fish. Large woody debris
provides an in-stream structure representing multifunctional values through pool formation,
added cover and stabilization of spawning gravel {Bisson et al, Sedell et al 1988, as cited by
House & Crispin 1990} in addition, to controiling flow and bed load.

Riparian areas maintain fisheries habitat by providing shade, keeping water temperatures low
enough in the summer to retain dissolved oxygen to support fish and to prevent lethal low
temperatures in winter. By decreasing sediment, riparian buffers prevent siltation of essential
spawning grounds and the destruction of aquatic invertebrates which are important fish food
sources. Riparian buffers provide bank cover for fish and provide bank stability through the
soil binding capacity of root systems and energy dissipation during flood periods (Riparian
Habitat Technical Committee, 1985, as cited by Zeigler 1920).

Riparian habitat is of particuiar value to non-fish wildlife as well. Naturai riparian corridors
provide vegetative and structural diversity, cover, water, nutrients and energy inputs
downstream (Ross 1991). For these reasons riparian areas are critical for fish and wildlife,
producing more plant and animal life and structural complexity than most other habitats. “The
density and diversity of wildlife are greater in riparian areas than in any other habitat {ype”
{Odum 1979, in Brown 1985). Roughly 86% of all wildlife species in western Washington use
riparian zones (Brown 1985), and it is conceivable that the same percentage utilize the same
areas as movement corridors. Riparian zones frequently serve as connectors between other
habitats or as transitional habitat.

In Washington State, as much as 70-98% of wetlands and riparian areas have been converted 1o
urban, rural and agricultural lands. The greatest loss has been in the western lowlands and
floodplains {(Knopf 1985, Canning and Stevens 1989, as cited in WDFW 1985).

Because riparian habitat is the axis determining the function and value of adiacent aquatic and
upland habitats, the health of the entire watershed pivots on the condition of riparia. Therefore,
land-use decisions and subsequent activities effecting riparia need to be addressed on a
watershed basis.

The wildlife and fish species associated with riparian areas are highly vulnerable to habitat
modification. The importance of the riparian ecosystem has been clearly documented in the
scientific literature and its protection specified in the GMA. Adequate buffers to protect
riparian zones from medification are also specified in GMA and should be a priority regulatory
goal throughout western Washington.
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Washington Department of Fish and Wildlife
Recommended Riparian Buffer Widths or Riparian Habitat Areas (RHAs)

Shorelines of State Wide Significance or Type 1-2 Streams 250 fr.

Fish-Bearing Streams or Type 3 {5-20 ft. wide) 200 fo

Perennial Fish-Bearing or Type 2 (<5 ft. wide) 150 fL

Intermittent Streams or Type 4-5 {low mass wasting potential) 150 L

Intermittent Streams or Type 4-5 (high mass wasting potential} 225 fr,

Priority Species Areas: species specific recommendations 150-2600 fi
figure 3

RHA's are intended as restricted-use zones.
RHA’s are measured on the horizontal plane from ordinary high water mark upland on both
sides of the stream.

in Bellingham riparian corridors are particularly important to wildlife, serving as the last
remaining contiguous corridor system through the city. Despite the alteration of riparian
habitat and other impacts, the four stream systems (Squalicum, Whatcom, Padden and
Chuckanut) could provide the elements necessary for a functional corridor system naturally
iinking nearly ali of the city’s parks, upiand forests, wetlands, estuaries and marine shoreline.

Ridgelines are also favored travel and foraging corridors by wide ranging mammals,
particularly ungulates, as well as eagles, hawks and falcons. incorporating ridgelines into the
corridor network would not only serve wildlife, but would aisc preserve Bellingham’s
remaining natural viewshed. Ridgelines are often over-locked for their habitat value and
require greater attention at the local planning and regulatory level.

CORRIDOR DESIGN

The analogy used by certain authors of wildlife corridors as freeways is a simplistic idea to
iHustrate a point. Corridors function to serve wildiife far and beyond merely providing a travel
route, keeping in mind of course that in the animal world the mode of movement is not as
standardized as it is for humans. The function of a corridor depends on the species present. The
design of a corridor will need to accommodate their mobility, sensitivity to disturbance, habitat
reguirements and, in some cases, their area requirements.

Winged creatures are naturally more mobile then those that are land-dwelling or aquatic. Yet,
birds are restricted by habitat requirements, and, in the case of forest interior species, avoid
edges and large open areas. Natural and man-made barriers are another consideration that
determines the success of corridor function. Barriers are not always structural or apparent
without close examination; what may serve as a corridor for one species could serve as a

barrier to the next. An example would be a forest corridor forming a barrier to such species as
the meadow vole. A river facilitates movement of fish and aquatic mammais, but may be
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perceived as a barrier by a terrestrial mammal, case in point, the red fox (Vulpes vuipes)
{Strom et.al, 1976, as cited in Forman and Godron), Planners should bear in mind, that species
differ markedly in habitat needs and tolerances and that the utility of particular corridors for
wildlife (Harris & Gallagher 1988) depends on the hehavior of the targeted species (Soule’
1891,

Certain poorly designed corridors are described by Noss 1991 {and others} as “sink

corridors” for the reason that they become net drains on a viable population. A sink corridor is
a death trap to dispersing individuals, presenting such hazards as predation, roads and barriers,
domestic pets, exposure and human disturbance. If high mortality occurs within a corridor,
both immigrants and emigrants are affected, resulting in potential inbreeding and deteriorating
health of the popuiation due to the decreased genetic recruitment.

This concept also applies to habitat blocks in which only one habitat link or corridor exists.
Using the local example of the Sehome Hill Arboretum, in 1986 seventeen mammalian species
were present in the arboretum (Huxley College EIA 1986). Today, with the ioss of connecting
habitat to the south and southeast, the hill has become isolated from contiguous forest and
natural habitat. As a result, it is predictable that those species incapable of traversing a built
landscape, vulnerable to increased predation, requiring forest cover or a minimum habitat area
greater then 165 acres will likely have disappeared from this nature preserve in the near
future. Mountain beaver are already noticeably absent {Senger pers. comm.) and northern
flying squirrel, porcupine and fox are likely to follow. Sehome Hill Arboretum has become a
habitat sink as a result of the loss of its functional habitat link. What remains of the corridor is
a series of disconnected vacant lots while the rest has been converted to high density housing and
associated parking areas. This loss is irreconcilable unless land is immediately reclaimed and
revegetated.

The outstanding and frequently asked guestion is: how wide must a corridor be, to function for
wildlife? Corridor widths depend on species present, habitat type and structure, topography,
surrounding habitat and development, human use patterns and other applicable factors {Adams
and Dove 1988). Specific to stream or riparian corridors, “the stream corridor should be
wide enough to effectively perform the functions of both controiling water and nutrient flows
from upland to stream, and facilitating the movement of upland forest interior animals and
plants along the steam system. To accomplish all these objectives the stream corridor should
cover the floodplain, both banks and an area of upland-at least on one side-that is wider than an
edge effect” (Forman & Godron 1986). Another reference echo’s the need for maintaining the
interior condition by designing the corridor three times wider than the distance penetrated by
edge effect (Noss 1991). Reed Noss in his 1991 draft paper entitled Protecting Habitats and
Biological Diversity: guidelines for regional reserve systems provides viable guidelines for
corridor widths and other design considerations.

The following guidelines could serve as recommendations for local application.
- If centered on a river or stream, a corridor should extend up each slope to overlap the ridge

line for in the case of smaller drainages up over the brow of the slope and include enough area
bevond the brow to ensure slope stability. ]

37




City of Bellingham
WILDLIFE AND HABITAT ASSESSMENT Planning for Wildlife

- If centered on a ridge, the corridor should extend downslope on either side to encompass
riparian zones.
- Longer corridors need to be wider.

- Corridors surrounded by inhospitable land uses (unbuffered) should be wider.

- Corridors at a landscape scale should be at least 3 times wider than the longest distance
penetrated by edge effects (for example the earlier estimation of edge effect extending into a
local stand 196 . would calculate into a corridor width of 588 fi. necessary to include 2 strip
of forest interior the length of the corridor)

- Corridors should not bottleneck or narrow to half the mean width,

- A corridor with a particular species in mind will function better the more suitable the habitat
is to the preferred habitat of the target species.

QOutside the above references the bulk of published and appiied guidelines pertain orimarily to
stream and wetland buffers and/or are criented toward fish habitat. A review of the literature
revealed a broad spectrum of corridor design guidelines and width considerations. In addition to
the WDFW recommended riparian buffers mentioned earlier, the following table represents the
minimum corridor or buffer width recommendations as they appear in selected literature.

EXAMPLES of CORRIDOR/BUFFER WIDTHS

300" upland & riparian corridors King County, East Sammamish Plan Update 1992
200 upland & riparian corridors Muitnomah County, West Hills Study 1992

50-100 riparian buffer (for fish only} WDW- 1. Johnston 1875 {100-200'min. corr.)
98’ riparian buffer for salmonids USFWS-Raleigh 1988 (196" min. corr. width)

200 riparian buffer for headwater spawning habitat WDW-Zeigler 1988 (400° min.)

figure 4

Corridor width is one of the most important variables affecting corridor function (Forman
1583, Forman & Godron 1586; Noss & Harris 1986, as cited by Schaefer & Brown 1992).
Schaefer and Brown go on to explain, that narrow strip habitats, shelter beits and hedgerows
and trail right-of-way provide for a limited number of species. Additionally, three separate
studies have shown that species richness and diversity increase significantly with the width of
wooded riparian habitat. Schaefer and Brown suggest that an ecologically viable river or stream
corridor would consist of a band of natural vegetation wide enough to accommodate habitat needs
of all wildlife species using the system.
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Schaefer and Brown propose a model built on resident species, home range size, home range
shape and estimated minimal viable populations. They propose using the diameter of the home
ranges to determine minimum corridor width. For example a red fox has a home range of 640
acres, caiculated as a rectangle, the home range diameter equals approximately 3,500 ft. which
would be the recommended corridor width., For species with small home ranges or linear home
ranges corridor widths would be substantially less. However, extrapolating from the home
range requirements of most local free ranging mammals, a corridor width less than 1,000 ft.
would be unusual.

Washington Department of Fish and Wildlife's Wetland Biologist, Bob Zeigler reviewed the
current scientific literature and summarized buffer needs relating to wetland associated
wildlife species. Over time buffers are projected to retain their value and function only if they
are of adequate size/width., The following summary was extracted and slightly modified from a
wetland buffer summary prepared by B. Zeigler, 1990 and provides a generalized species
approach to determining buffer widths for wetlands. These recommendations may also be
applicable as stream corridor widths.

300 ft. buffer/side stream corridor in forested habitats (600 fL.min. corr. width)

-salmonid habitat, including large organic debris

-some warm water fishes present

-waterfowl breeding and feeding retained

-forested diversity of mammal habitat including beaver, mink, muskrat and deer

-small mammal breeding and feeding

-diverse bird habitat including raptors, woodpeckers, passerines and forest interior
species

-habitat for cavity nesting ducks

300 fr. buffer/side stream corridor in non-forested habitats (600 ft. min. corr.)

~waterfowl breeding and undisturbed feeding
-small mammal breeding and feeding

200 ft. buffer/side stream corridor in forested habitats (400 ft. min. corr.)

-waterfow! breeding, but reduced numbers and species, some disturbance 1o waterfowl
feeding

-reduced species of mammals, muskrat and beaver remain, but beaver exhaust food source
overtime

-some woodpecker use restricted to largest wetland systems {or dependent on adjacent
forested habitat reserve), passerines, forest interior species present {depending on
forest age and structure)

-full component of large organic debris for salmonids

-some warm water fishes present
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100 ft. buffer/side stream corridor in forested habitats {200 ft min. corr.)
-waterfowi reduced 1o tolerant species such as mallards/some nesting possible
~salmonid and non-salmonid fishes present but reduced large organic debris
-mammal habitat limited, reduced diversity and abundance of species
~passerine population diversity reduced, forest interior species missing

50 ft. buffer/side stream corridor (100 ft. min. corr.)
-warm water fishes other than yellow perch and bass present
-muskrat and small mammals oniy
-reduced passerine presence

RECOMMENDATIONS

Based on the literature reviewed and local considerations such as species presence and area
limitations, the following corridor widths are recommended for application in the city of
Bellingham.

300-400 ft minimum for all regulated stream corridors - iocal and state
{150-200 ft both sides of stream)

400 fr. minimum for all regulated and/or documented spawning streams in forested habitats
{200 ft. both sides of stream)

600 ft. minimum for forest corridors (width necessary to retain interior condition)
1,000 ft. minimum for open-pastureland corridor (due to limited cover/tolerance)

Wwildlife corridor areas shouid be given the highest protection possible and preferably buffered
an additional 50-100 ft from moderate-high intensity land uses. The recommended corridor
length is variable and dependent on available reserve habitat areas. Corridor length should be
kept at a minimum.

In the literature reviewed pertaining to the identification and design of functional wildlife
corridors the following reoccurring guidelines are summarized:

1) Know what species occupy the area, and utilize their habitat needs and sensitivity as basic
design criteria.

2) Provide enough area/space for wildlife to move without disturbance.

3) Maintain the minimum upland corridor width necessary for the retention of interior
condition.

4) Include the floodplain in the stream corridor design.

5) Provide buffers where possible.

6) Include adequate upland habitat in the stream/riparian corridor design.

7) Retain and enhance native vegetation.

8) Utilize natural corridors where possible.

9) Maintain a constant width.
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Local Application

Locally, we are faced with the challenge of identifying, retaining and maintaining the present
ecological diversity of Bellingham and its surrounding area. Managing for a list of “critical
species” and protecting their associated habitat will assist in maintaining the present diversity
locally, but will not guarantee it. The question remains, how do we protect and perpetuate whole
wildiife communities and maintain the present ecclogical diversity? Considering an ecosystem
approach in landuse planning is a start. Utilizing watersheds as planning units is a valuable tool
for landscape planning, habitat protection and monitoring. Developing baseline species and
habitat information will provide the starting point from which populations may be monitored.
Applying the criteria and guidelines presented to identify and protect a habitat network will
greatly increase the probability of maintaining current populations and distribution of native
wildlife.

Cumulative adverse impacts in a watershed will ultimately reduce habitat and species diversity
and should be prevented. Therefore, management strategies need to be developed to preserve and
link habitats, protect wildlife species and perpetuate diversity locally, A comprehensive
wiidlife pian identifying a network of reserves, corridors, and suggesting viable means to
permanently protect those areas is needed.

The results of the city-wide wildlife/habitat inventory in this document provides corridor
location recommendations. Further analysis of species presence, habitat requirements, habitat
presence and other landscape features is needed to maximize the value of the corridor for the
iocal wildlife community.

PUTTING THE PIECES TOGETHER: design of habitat networks

Urban encroachment on the natural environment has forced the need to identify remaining
habitat areas and the landscape linkages or habitat network in order to provide the habitat
necessary to support local native wildlife populations. In light of fast paced development and
fragmented habitat, a habitat network design will require integration intc a human-dominated
environment. A successfully designed and functional habitat network for wildlife depends on the
collection and application of the best technical information and the cooperation of local
government, development interests, environmental organizations and the general public.

With firm community support for wildlife and habitat protection, the process of network
identification, design and preservation will proceed to fruition. Identification and design of
habitat networks is usually a process of reviewing the existing information and identifying
nodes or habitat blocks currently used by wildlife. This may be accomplished by examining the
landscape using informational overlays including land use, natural features and wildlife habitat
attributes to determine the existing valuable habitat areas and corridors. This process is
referred to as gap-analysis. “Gap analysis allows us to quickly identify particular habitats that
fack protection-thus allowing public and private conservation agencies to move decisively and
in unison toward protection. It provides a single technique that can be duplicated across many
regions to systematically assess degrees of habitat protection over large areas....."{Waller In
Hudson 1991). Gap analysis utilizing watersheds as study units is recommended. .
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Designing a habitat network based on empirical data is necessary to ensure its function, Field
reconnaissance to establish a baseline of information by assessing species and habitat values is a
necessary step in the process. The baseline information will help verify the suitability of the
proposed network for those species present, and assist in the identification of the vuinerable
species, populations and available habitat. it may also be used to substantiate the need of certain
segments of the network if controversy arises. Over time, the function of the network may be
measured using the baseline species and habitat data.

Habitat networks function as a matirix of interconnected habitat blocks or reserves and linkages
or corridors. The function of the networl is design driven. Corridor length and width as well as
reserve area size are determined by species specific needs and the available natural habitat
area. Minimum design criteria for both corridors and reserves is outlined eartier in the text.
The criteria are based on recommendations and models extracted from the current scientific
literature and represent the best available information. The habitat network, if poorly
designed, could have negative effects on the wildiife it is intended to protect, leading tc a net loss
of species abundance and possible extirpation. However, the ne-corridor alternative would
guarantee a loss of species and diversity.

Verifying the function of a network will require monitoring. Comparative data analysis using
current species abundance and distribution as a baseline is the only method to accurately
determine effectiveness of a network over time. Coordination with WWU for such a monitoring
effort could be rewarding for students and benefit both the city and its wildlife. Once a design is
achieved, an implementation and long term management plan will be needed for the necessary
procurement and/or regulatory protection of the network, management and monitoring of the
resources and restoration of degraded habitats.

To facilitate the movement of wildlife across developing landscapes, where roads have come to
represent such major barriers, underpasses and other related technologies are recommended
due to their proven effectiveness and widespread use {Harris & Atkins 1981}, In addition to
constructed access around barriers, certain barriers will require removal or refitting to
accommodate wildlife movement. Habitat of degraded quality and/or lacking connectivity in
identified sites will necessitate restoration and enhancement to ensure function. Community
volunteer projects coordinated by the city are suggested for accomplishing the necessary habitat
restoration and enhancement.

The results of the preliminary inventory of Bellingham's natural areas indicates a high
potential for a viable habitat network utilizing existing natural corridors and undeveloped iands
within the city and extending bevond the boundary. The reserve areas identified consist of
existing parks, open space, forested blocks, wetland complexes, floodpiain and fallow pasture
lands. The reserves identified are connected by natural stream corridors, contiguous wetlands,
forests and/or forested ridgelines. Other functional corridors identified are specifically the
Burlington Northern Railroad, along Bellingham’s waterfront and the natural shoreline biuff,
which for the most part parallels the railroad.

A contiguous habitat network within Bellingham is limited by the built environment and

fragmentation. A viable goal for wildlife is a network extending across jurisdictional
boundaries, into the county. in view of available habitat and the minimum corridor and reserve
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criteria, there is a definite need 1o “te-into” larger blocks of habitat cutside the city.
Achievement of a viable network goal will require a well thought-out plan, long- term
monitoring and management, land acquisition and the cooperation of private land owners,
business, industry, the county and state agencies. Finally, public support will determine the
extent 1o which habitat is preserved in the city. Public education and invelvement programs
will potentially foster the support needed to bring the network plan to fruition,

SUMMARY

“When fragmentation is occurring, planners and conservationists should initiate a crash course
program to determine the refative vulnerabiiity of the local species and start planning for a
system of corridors that will prevent local extinctions” (Sculé 1991).

It is time to heed the words of Michael Sculé and recognize that with the current rate of growth
and development in Belliingham, natural habitat is becoming increasingly fragmented and certain
native wildlife species are threatened with extirpation.

Planning for wildlife at the local level presents new chalienges. Adoption of wildlife planning
policies and guidelines are needed to successfully perpetuate our native wildlife populations inte
the future. Such policies as directed by the Growth Management Act, will require a willingness
1o acknowledge wildlife as a priority public resource, the understanding and application of
compiex technical considerations, and a financial commitment on the part of the city to carry
out the necessary actions to ensure a place for wildlife in Bellingham over time.

The goals set forth in the GMA for wildlife and habitat protecticn are summarized as follows:

The process of planning and policy-making for wildlife must begin with a thorough
examination of existing habitats and species. The application of Growth Management
Act guidelines for classifying and designating critical habitats and species of local
importance coupled with the WDW'’s Priority Habitats and Species, facilitates this
process by providing the necessary definitions and criteria. Local species-specific
life history and habitat considerations as well as population and distribution
information will provide the baseline for site specific policy and management
development.

The maintenance of local bicdiversity is emphasized in the GMA. Maintaining biological
diversity depends on protection of plants and animals within an ecosystem. In turn, ecological
diversity is dependent on maintaining the naturally occurring habitats and the physical and
hydrological interconnections between them. The greatest threat to the biological diversity of
relatively intact natural communities in and around urban areas is the destruction of habitat
and its conversion to other uses (Murphy 1988). Further the disturbance or removal of habitat
linkages also threatens species diversity. If bicdiversity is not maintained or the techniques
used in its maintenance prove ineffective, the result will be the homogenization of species,

floral and faunal, throughout entire regions. This homogenization is evident in most urban core
areas.
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The economics of bicdiversity maintenance is a pertinent issue for Bellingham as 2 natural
resource-dependent community. Since future consumption depends, to a considerable extent, on
the stock of “natural” capital, conservation may well be a precondition for economic growth.
Conservation is certainly a precondition for sustainable development, which unites the
ecclogical concept of carrying capacity with the economic concepts of growth and development
{McNeely 1988).

For too long, wildlife concerns have been given seconda