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Overview of thBevent

On June 10, 1999 an underground pipeline ruptured in Bellingham, Washington, releasing
approximatey 237,000 gallons of unleaded gasoline into Hannah Creek. Spilled gasoline
flowed down HannalEreek, entering Whatcom Creek through the soil and surface water.
The unleaded gasoline flowed downstream in Whatcom Creek as surface flow. At
approximately 4:55 pm the gasoline was ignited, resulting in an explosiorincidhent

killed three peopleandburned approximately 26 acres of trees and vegetation, including 16
acres of mature secomglowth forest within Whatcom Falls Park and 10 acres of-third
fourth-generation floodplain forest and meadow west of the (Mdp 1) Fish and wildlife
impacts were impossible to fully quantify. Field staff collected or observed more than
100,000 dead salmon, trout, lamprey, and crayfish in the days following the fire. Scientists
concluded that all aquatic life in three miles of Whatcom Creek was killedgh direct

contact with the fuel or fumes, or when the fuel ignited.

Under the Oil Pollution Act (OPA)
of 1990, the parties responsible for |
the release of petroleum products |
are liable for the costs to restore
natural resources. An oversight
board, alled the Natural Resource
Trustees was established; its
members include: the United State
Department of Commerce as
represented by the National Ocean
and Atmospheric Administration;
the United States Department of thg T
Interior as represented by the Source: Polaris Applied Sciences
United States Fish and Wildlife Fire Along Whatcom Creek June 1999

Service; the State of Washington as

represented by the Department of Ecology; the Lummi Nation of Washington; the Nooksack
Tribe of Washingtonand the City of Bellinghamappointed by the GovernoiThe Trustees
oversawthe nitial Emergency Response actions and development of edomgrestoration
plandesigned to determine the impacts of the spill on natural resources and identify
measures that would be implemented to restore those injured resources. The plan included
three primary components: 1) restoration actions, inotyieinergency response and leng

term restoration plaactions 2) monitoring to track recovery of injured resources within the
burn zone; and 3) monitoring and maintenance of sites where specifietiestactions

were implemented.
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Activities aimed at
restoring the habitat
associated with
Whatcom Creek and
monitoring the effects
of the fire and
subsequent restoration
projects have been led
by the City of
Bellingham. To mark
the tenyear anniverary
of the eventthecity has
prepared a series of
reports documenting :
those activities Two g , » e
supplemental technical Source: Gunter Wilder, Bellingham Fire Department
reports provide Governor Locke Views Fire Damage

additional information on monitoring of the burn zpf@/hatcom Creek Postire

Eval uat i ¢Mads&éeampddNightedgak®d09); and monitoring of restoration projects
implemented since the fir@Whatcom Creek Restoration Projédport 20072008

(Forester 2009). This Summary Report: 1) describes restoration projects that have been
implemented since the burn, 2) summesithe results of monitoring the recovery of the
burned area (burn zone), and 3) summarizes the effectiveness of the restoration projects.

Source: R2 Resource Conssiltan
Burned Area in Whatcom Creek
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Restoration Projects

Restoration of the burnedes was undesiken in two phases. Emergenegponse actities
commenced immediately following the fire. Lotaym restoration actions were identified

by the Board of Trustees following the fire, and have been implemented over the ensuing
decade.Restoration activities have been complemented by acquisiticopéy and
development of trails

Emergency Response

Emergencyesponse activities within thel
burn zone consisted of removing
petroleum produdirom the water and
streambed of Whatcom and Hahna
creeks, restoring or enhancing aquatic
habitat,protectingand stabilizing stream
banks, and planting vegetation

Hannd and Whatcom creeks were R
hea\/i|y impacted by the incident. After Source: U.S. Environmental Protectiog Agenc
skimming as much gasoline as possible Absorbent Boom in Whatcom Creek

from the water, the stream channel was cleaned by excavating and removing contaminated
sdl and logs andtakingthe material to a hazardous waste depositiviere excavation

was impossible teeambed gravelvas manually washed and flushed.

\W :'_

Gravel from a local glacial deposit was imported as
contaminated streambed materials were remamddised to
replace streambed materialSobbles from the Nooksack

River were added to help stabilize the smaller material. sPool
wood structuresand banks were reconstructed. Banks were
sloped back behind the trees and wood. Exposed slopes were
treaed with coir fabric anthydraseeded.Burned logs that

were soaked with gasoline were removed and more than 100
pieces oimportedwood were placed in the channel to create
pools and cover for fish.

Adjacent cedatreesand fern plants were transplaniad
7 , appropriate locationsOver 30,000ativetree seedlings were
Source: City of Bellingham planted within the burned zone.

Planting in Burn Zone
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LongTerm Restoration

Of 34 potential restoration alternatives andéstoration locations, the Lofigerm
Restoration Plan identified seven preferafiérndives(Table 1). Six of those projectbad
beencompletedby April 2009 In combination, these activities addeimjuries related to
vegetation, wildlife, water quality, and recreatiofwo undeveloped properties were
acquired within or adjacent theé burn zone Threemajor habitat restoration projects have
been mplemented as part of the Lofigrm Restoration Plan, at Salmon R&kmetery
Creek and Red Tail ReachMonitoring of those projects commenced in 2006, and
maintenance activities are arigg. Recreational improvements at Boulder Bend are still
within the planning stage.

Tablel. Preferred Restoration Alternatives for the Whatchon@liemkRestoratioRlan

Alternative
Number Name
1 Planting and invasipedes control on allaityied properffected by the fire
2 Acquisition of é8re Red Tail Reach parcel near confluence with Cemetedy Cree

instream habitat improvements

3 Acquisition of Sabre Boulder Bend parcel at Woburn Street

4 Recreavnaimprovements at Boulder Bend

5 Salmon Park Instream Habitat Restoration Project

6 Cemetgy Creeknstream Habitat Restoration Project

7 Longtermmonitoring andaintenance of burn zone and associated restoration proj

PropertyAcquisition

To ensure the lonterm recovery of the burned aréiae éty acquired lands along the creek
and restored or enhanced habitat in areas affected by the fire. Properties purchiased by
city included a 9.5 acre parcel upstream of Woburn S{Bmilder Bendland a 6.3 ere

parcel at the west end of the burned &Red Tail ReachMap 2). Acquisition of these
properties complements the purchase of lands along Whatcom Creek northeast of Woburn
Street, between Woburn and Racine Streets and along lower Ce@etek that were

acquired using funds generated by the 1990 Greenways Agidjtional lands have been
donated to theity or dedicated as conservation easementsdate more thar26 acres of
riparian habitat have been protected within the burn zone.
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Salmon ParkndCemetery Creek

The Salmon ParandCemetery Creek
projects were completed in 2006. These
projects are located near the confluence of
Cemetery Creek and hdtcom Creek. The
Salmon Park B®ject covers over 350 feet of
the Whatcom Grek stream bank to the
north, while the Cemetery Creekdfect
encompasses approximat@g0 feetalong
the south bank of Whatcom Creek and ove
1,300 feenlongCemetey andWest
Cemetery creeksProject elements included source: City of Bellingham

construction of backwatdrabitds along PondCreated at Cemetery Creek
Whatcom Creek, creation of three small
‘ = |V Lh7 3 ponds, and reconfiguration of the
| t/ w8~ Cemetery Creek channel to include

large woody debris, meanders, pools,
backwaters and complex habitats in the
formerly channelized stream. Ponds and
backwaters provide refedor salmon
during high flows and wetland habitat
for amphibians and other wildlife
throughout the summer months. These
projects enhanced habitat conditions
throughout the area, while minimizing
impacts to surrounding vegetation and
Source: City of Bellargh ground surfaces. laddition, portions of

Salmon Park Wetland and Backwater Habit an anthropogenic gravel bernere

’ i removed from the Salmon Park area,
restoring geomorphic function by
allowing Whatcom Creek to access and
migrate within its associated floodplain.

T

Source: City of Bellingham
Cemetery Cre€kanneReconstruction
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Red Tail Reach

The Red Tail Reach Project was
completed in April 2009. The
project improved 1,550 line&eet of |
the Whatcom Creek stream bank ang
floodplain. The project area is
located on the south side of
Whatcom Creek betweerbland
Racine Street. The project removed
30,000 cubic yards of mamade fill
from the floodplain, recontoured )
sections of the existing stream banky
created three new backwater areas ¢
that emulatehe appearance and
function ofhistoricchannel oxbows,  source: City of Bellingham

and placed large wood in the stream Fish removal during Red Tail Reach constructi
to enhance pools and provide covar $almon.
Following construction14,600nativeplants
wereplanted throughout the site, replacing a
vegetation community that had previously
consisted almost entirely of invasive weeds.

The site was planted in 2008 through the
cooperative efforts ohie City of Bellingham
Public Works and Parks Departmertsy -
sponsored Washington Conservation Corps

crews,and the NooksacalmonEnhancement Source: City of Bellingham
Volunteer Planting Party at Red el Bite

Association (NSEA) Willows, sedges, ferns
and other plants were added in April 200%e
Red Tail Reach Pyect increases rearing habitat
for juvenilesalmonidsand holding habitat for
adults by improving pools. In addition, the

project provides winter rearing habitat and

refuge from high flows in backwater areas. Th
increased habitat complexity and futumagive
forest will benefit all salmon lifestages as well|
as other wildlife species.

Source: City of Bellingham
Red Tail Reach Site in the Spring After P
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Trail Systenand Memorial

Prior tothe fire the City of
Bellingham Parks Department ha
identified land acquisition and trail:
development along Whatcom
Creek as highniorities. Since the
fire, many ofthose goals have
been achievedThe trail system
providesaninvaluable resource fo
the community, and provides an 8
opportunity for all city residents toj
observe the areassit recovers ‘
following the fire.

In 2007, tle Lummi Nation created
and installed a Memorial Pole Source: City of Bellingham

honoring the three young men who Lummi Nation Memorial Pole Ceremony, April 20

lost their lives in the fire, as well as

community members who drew together to provide support and help restore the area. The
pole was installed during a healing evatiended by tribal leaders, city, state and federal
officials, and community members whedsres were deeply affected by the event.

Source: City of Bellingham Source: City of Bellingham
Heart Attack Hill before Constructic Heart Attack HithfafterConstruction
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PostFire Monitoring

Data utilized to complete the peste evaluation of Whatcom Creek were generated
primarily through ongoing monitoring activities conducted by the City of Bellingham. The
2009PostFire EvaluationReport Madsen and : =

Nightengale2009) provides a poifib-time re
evaluation of environmental conditions in the burn
zone in 2009 as comparedii®99postburn
conditions and the original restoration plan goals.
The evaluation focused on biological communities _
and physical habitat attributes. e

"!\\\\\‘\‘ 1\
| .

Biological Monitoring

Vegetation Source: City of Bellingham
Planting at Salmon Park

Ten years after the fire, agtic and terrestrial

ecosystemassociated withVhatcom Creek are well on their way to recoveviggetation
monitoring was conducted in 2000, and again in 200@/ (Cantrell and Associates 2007).
Trees planted following the Whatcom Creek fire have been largely successful in survival and
growth. While the number of young trees per acre has decreased slightly and the spacing
between trees has increased slightly since 2000, this is to be expected as trees mature and
naturally thin due to competition for resourcdhe number of trees per acre decredsed

only 12 percent, while 95 percent of trees have at least doubled in height, and 71 percent of
young trees are-feet tall or taller. Average canopy cover in the Whatcom Creek study area
increased from near zero in many areas to 47 percent and &l ¢éiantinue to rise as

planted trees continue to gro@ontrol of invasive species remains an ongoing challenge,

but periodic monitoring facilitates the early identification and treatment of problem sites.
Immediatetreatmenbdf exposed soils appearshave successfully prevented ongoing

erosion problems related to the fire.

Table 15.Young tree density (trees per acre) and tree spacing (feet) for the 2000 monitoring
current studfrom Cantrell and Associates 2007).

TreesPer Acre Tree Spacing (FT)

Polygon Name 2006/2007 2000 2006/2007 2000
1 Hannah Creek and Whatcom Canyon South 1191 1178 6 6.1
2 Whatcom Canyon North Slope 1136 870 6.2 7.1
4 Heart Attack Hill and Riparian Fringe 619 971 8.4 6.2
6 Grizzly 773 N/A 7.9 N/A
6BGrizzly (Third Party Planting) 694 N/A 7.9 N/A
7 Whatcom Creek Salmon Park 1034 1295 6.5 5.8
7C Whatcom Creek Salmon Park (Not Plantec 0 N/A N/A N/A
8 HaskieSite(Red Tail Reach) 0 N/A N/A N/A
Average for Planted Burn Zone 951 1079 7 6

Pagel0
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FHsh Community

The City of Bdingham has conducted
surveys of spawning salmon in thern
zonesince 1999. City staff walk the
stream every seven to ten days from
September through March, counting live
adult fish, salmon carcasses and redds
(where salmo lay their eggs). In 2000 an
2001, nearly 100 @inook per year were
observed spawning in the burn zore.
2002, few Chinook were observed, but 92
chum were counted within the burn zone. BEEE : :
Since that timefewer than ten Chinook or  Source: City of Bellingham
chum have been obsexvin any year Chinoolspawning in Whatcom Creek
during spawning surveysChinook ~' T K

salmon, coho salmoand steelhead trout
that return to Whatcom Creek are also
counted at the Whatcom Falls Hatchery
before being released upstream. The
number of anadromous fish returning to t
Whatcom Ceek Hatchery since the fire hag
also been substantigllower.

Several factors confound determination o
a cause and effect relationship between t
fire and the decline in fish returns to
Whatcom Creek Concurrent with the 1999 Source: City of Bellingham

fire, several salmon spies in Puget Sound Spawning Survey in Whatcom Creek
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were listed as threatened under the Endangered Species Act (ESAg time of the burn,
the Washington Department of Fish and Wildlife Hatchery Management policies were
evolving in response to ESA listings of anadromous fish throuigihe Pacific Northwest.
Operations at the Maritime Heritage facility were altered to bring them in line with the
Washington Wild Salmonid Policy and emphasize production of local stétia. to the
fire, large numbers of juvenile fish from stocksgimating outside of the Nooksack basin
were releaseth Whatcom CreekPlanting of Chinook salmon was halted in 192@.the
same timenumbers oplantedcoho salmon and steelhead trout were reduced to around
5,000 fsh of each species each year.

Since the fire physical conditions in Whatcom Creek have been improvigws in

Whatcom Creek have increased during the spawning season of Chinookaokduroho as
compared to before the burn. The increase is due to changes in flow management as well as
an increase in the amount of water availatihen delivery of 51 cfs tthe Georgia Pacific

Paper Millceasedn 2001. Increased flows provide better fish accasd more habitat at

some times of the yeain addition, habitat surveys show that hatarad water quality have

been maintained or improved by thmergency response and letegm restoratiomctions.

As a result, while the fire may have contributed to redackdtreturnsof salmon;jt seems

unlikely that it is the major factor responsilide the observed decline.

Pre-fire Post Fire
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Aquatic Macroinvertebrates

Aquatic insets (macroinvertebrates) in Whatcom Creek werégy
sampled at three sites for five years following the fire (1999
2003), and again in 2007. These data were compared to

samples collected the Washington Department BEology in
B 1998 to assess recolonlzatlamd

fire showed an almost complete loss of Source: Tim Nightengale
the macroinvertebrate community Perlid stonefike those
(LaCroix 2001). Estimates of the mean found at Middle Fall
density (individuals/ ff) in October 1999
indicate that aquatic insects rapidly repopulated sampiteg on
Whatcom Creek following the fire. However, data indicate that the
3 type of aguatic insects inhabiting the stream has changed. Three
Source: Tikghtengale  months after the fire, both the Racine and James Street sites showed an
Rhithrogemaayfly  increase in minnovtailed mayflies (Baetiae), which are known to be
more tolerant of poor water quality conditions. By the fall of 2000, both sites showed a
return of flatheaded mayflies (Heptageniidae), a federant family of mayflies that were
common before the burWhile thissuggestedecovery was at hand, their numbbese
since continued to be significantly less than that seen ihymresamples.

Resultsof the comparative analysisdicate :
a shift away from aquatic insect species thaiss
graze on algae and other materials on
streanbed gravels (scrapers), towards a
community of species that gather fine
particulate matter (collectegatherers). The §
reduction of percent scrapers in 1999
suggests that Whatcom Creek is not as
productive as it was before the fire, at leastf
terms of ajjal growth. Two indices that are |
commonly applied in macroinvertebrate »
studies are the Community Tolerance Index sgurce: Clty of Bellingham

(CTI) and Benthic Index of Biological Macroinvertebr&ampling
Integrity (B-1BI). Results usingTI give

scores ranging from 6.1 to 7.2, with an overall average @rksof 6.6. On &iotic index

scal e of 0 to 10, this average score indicates

significant organi c-Brardgéddram 12 to 280out ofapassikes f or t he

total of 50, indicating that the sitesn What com Creek are in fipooro tc«
Pagel3
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unclear whether this effect is related to the fire or other urban impacts within the Whatcom
Creek watershed.

Birds and Terrestrial Wildlife

Riparian restrmation along the Whatcom Creek
corridor has benefited alvildlife that use '
riparian forest areadJsing settlement funds,
the City of Bellingham has acquired and 31
restored native vegetation on two large parcelg:
of land, increasing the amount of protected :
riparian habitat by 13.5 acres. In &auh, A
planting of riparian areas occurred throughout|[EEss
the 26acre burn zoneAlthough few ',
guantitative data are available on wildlife use @&
the area prior to the 1999 fire, it appears that
wildlife communities currently inhabiting the  Source: City of Bellingham

burn zone are sindf to those that would be Downey\oodpecker

expected to inhabit the area in an urban onSnag along Whatcom Creek
ecosystem. Deer, minnd beaver are commonly observed along Whatcom Creek, as are
tracks and scat of otter, coyote, raccoamsl other small to midize mammalsThe

numerous snags @eed by the fire may have increased habitat for some species such as
cavity-nesting birds and mammalslowever, nomative bird species appear to dominate
cavities in more open arefé3olan 2008)

Physical Monitoring

Instream Habitat

Stream habitat wasurveyed
immediately following the burn in
1999, and again following the
emergency responsestoration
actions in 1999 and 200

Additional surveys were conducted
in 2007 and 2009 to track changes
over time. Prior to theemergency
responsections, aquic habitat
conditions in Whatcom Creek were
considered poor according to all
available criteon. Wood placement

Source: R2 Resource Comgsilta and pool excavation as part of the
Crew Conducting Habitat Surveys after Burn
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emergency responsesulted in shosterm improvements of habitat. Subsequent instream
habitat restoratio projects have maintained improved habitat conditions, particularly
downstream of Woburn Street. Throughou
the streamthe amount of wood and the
number of pools is similar tor better than
in 199. Off-channel habitats artde
meandering channel cliguration

have improved habitat complexjignd
substantially increased backwater habitat
that serves as refador juvenile salmon
during floods.

) Source: City of Bellingham
Water Quality Conducting Survey of Large Woody Deb

Monthly water quality measurements upstream and downstream of thedneindicate

that the fire does not appear to have had substantialidomgnegative effects of water
quality parameters that are closely linked to biotic health. The most directddfteetfire
and subsequent loss of vegetation within the burn zone would have been to reduce the
cooling properties of streamside vegetatiblowever, the data indicate that the relatively
warm water flowing out of Lake Whatcom continues to cool sligislyjt flows through the
Whatcom Creek gorgelespite the loss of streamside vegetation. Subsequent property
acquisition and revegetation projects completed as part abtigeTerm Restoration Plan
will eventually improve riparian shading levétsoughot the stream corridaas compared
to the prefire conditions.

41 Summary statistics for dry season
difference in temperature up and
downstream of the burn zone
before and after the fiveedian

is represented by x, and the
boxed area encompasses the

X 25thto 7%hpercentiles. Tails

2] represent maximum and minimum
values for the period of record
(19922008)from R2 2009)

Temperature difference between sites (°C)

4 Post-fire

Pre- fire
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Dissolved oxygerfDO) levels appear to have increased in the burn zone since the fire.
Dissolved oxygen is strongly related to tengtere, flow and turbulence. While data show
thatwatertemperatures do not appear to have increased as a result of the fire, habitat
restoration projects completed as part ofdirergency responsed subsequehbng-Term
Restoration Plahave increaskthe hydraulic complexity and turbulence, and this is likely
contributing to the increased DO levels observed in the burn Zomeductivity, pH and
turbidity do not appear to have been affected by the fire.

Erosion and Slope Stability

One of the greast fears immediately
following the fire was that slopes would &
undergo severe erosion during heavy fall
rains following the fire. Immediate
treatment and riparian plantings, in
combination with recovery of plants
whose roots survived underground
preventedhis from happeningNo major
areas of erosion that could be directly
related to the 1999 fire were observed i

L ' Ry . B e

2009. In generaklopes in these areas ar source: Polaris Applied Snce
well vegetated and appear stable. Hydroseding Exposed Slopes Following the F
Pagel6
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Restoration Site Monitoring

Longtermrestoration projestresulted in the creation of three ponds along Cemetery Creek,
two backwaters along Whatcom Creek, reconfiguration of the Cemetery Creek ¢chadnel
installation of large wood throughout the si(dap 3).

In 2006 the City of Bellingham initiated monitarg oflong-term restoration sitdfsinded

through the Olympic Pipkine Settlement. The Restoration Monitoring and Maintenance
Program will track the condition and effectiveness of the Cemetery Creek and Salmon Park
Projects over a tepear period. Resudtfrom the firstwo years of monitoring have been
summarized in the Restoration Projstinitoring Report(Forester 2009).

Vegetation

Vegetation monitoring indicates that more than 75 percent of the plants installed in the
restoration project areas havwesved and are in fair to good conditioln many areas

there haalso been a dramatic increase in native trees and shrubs due to natural
recolonization by red alder, cottonwood, salmonberry, snowend/Indian plum

seedlings. Willows, red aldemnd black cottonwood planted at the site are growing rapidly,
and many are more thar@et tall just two years following piting. Ground cover has
increased at most sample transects as a result of plant growth and natural recruitment.
Aquatic vegetatiomas also been observed colonizing the shallow pond margins and
backwater habitats. Native aquatic vegetation provides hiding cover for fish and substrate
for amphibians to lay eggs on.

Source: City of Bellingham
Cemetery Creek Immediately after Restoration
Invasive species are tracked as part of the ove@iitoring program. Small invasiygants
such as creeping buttercup, reed canary grass, and seedling blackberry are, dnrwmidin
ultimately be shaded out.arger invasive species are regularly removed from the Eie.
date there has been no inditton of the presence of two highly problematic invasive aquatic
plants: Brazilian eloded&g@eria denspand hydrilla Hydrilla verticillata).
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