
123°20'0"W 123°0'0"W 122°40'0"W

-75

-100

-50

-25

-150

-175

-125

-225

-200

-250

-275

-30
0

-32
5

-35
0

-75

-25

-75

-75

-50

-12
5

-225

-25

-300

-50

-25

-150

-25

-25

-75

-75

-75

-75

-15
0

-200

-25

-25

-125

-50

-75

-175

-150

-50

-175

-100

-50

-75

-25

-25

-100

-17
5

-25

-150

-75

-25

-25

-25

-25

-150

-25

-100

-25

-75

-75

-225

-275

-25

-125

-50

-75

-50

-25

-25

-100

-50

-25

-100

-50

-50

-100

-200

-75

-125

-25

-25

-75

-25

-25

-25

-50

-25

-25

-75

-100

-50

-25

-150

-75

-275

-150

-25

-75

-50

-75

-50

-50

-75

-225

-50

-25
-25

-50

-25

-25

-75

-50

-25

-25

-100

-25

-25

-100

-25

-50

-25

-25

-75

-75

-50

-125

-25

-50

-50

-50

-25

-25

-75

-25

-25

-25

-25

-50

-25

-25

-75

-25

-50

-75

-75

-225

-25

-75

-10
0

-25

-17
5

-75

-25

-50

-50

-125

-12
5

-25

-75

-50

-25

-25

-25

-50

-25

-50

-25

-25

-75

-25

-25

-75

-25

-25

-50

-100

-25

-50

-25

-50

-10
0

-75

-50

-50

-50

-100

-25

-50

-50

-25

-100

-250

-25

-75

-50

-50

-150

-50

-50

-75

-225

-75

-50

-50

-25

-125

-25

-25

-125

-125

-25

-75

-175

-75

-50

-50

-75

-75

-25

-25

-50

-50

-100

-75

-25

-25

-50

-75

-75

-25

-100

-125

-25

-75
-50

-50

-25

-50

-75

-50

-75

-50

-75

-75

-50

-50

-25

-50

-25

-50

-15
0

-50

-50

-50

-100

-50

-12
5

-75

-50

-100

-75

-75

-100

-225

-100

-25

-25

-50

-50

-15
0

-100

-75

-50

-75

-250

-50

-125

-25

-50

-50

-17
5

-50

-200

-175

-10
0

-50

-75

-275

-225

-75

-25

-25

-50

-100

-100

-25

-125

-175

-25

-50

-25

-25

-75

-50

-100

-25

-75

-25

-150

-25

-75

-25

-25

-50

-50
-25

-25
0

-50

-50

-150

-12
5

-25

-25

-250

-20
0

-75

-50

-25

-75

-25

-100

-25

-10
0

-10
0

-10
0

-75

-75

-75

-10
0

-25

-50

-75

-50

-50

-25

-50

-100

-75

-25

-50

-25

-15
0

-17
5

-25

-150

-25

-25

-25

-50

-75

-25

-75

-75

-150

-100

-25

-125

-15
0

-150

-75

-150

-50

-300

-50

-50

-25

-75

-25

-50

-225

-100

-25

-25

-25

-75

-25

-25

-25

-75

-50

-50

-50

-25

-100

-25
0

-25

-100

-100

-50

-25

-100

-50

-25

-10
0

-25

-50

-50

-75

-75

-175

-25

-75

-50

-50

-25

-12
5

-175

-50

-75

-125

-25

-100

-75

-25

-10
0

-75

-25

-50
-100

-25

-10
0

-25

-125

-150

-25

-50

-50

-50

-100

-50

-25

-50

-50

-50

-50

-25

-50

-10
0

-25

-100

-25

-50

-25

-150

-150

-100

-25

-25-50

-50

-50

-50

-12
5

-25

-75

-25

-75

-15
0

-75

-125

-75
-175

-125

-150

-25

-25

-75

-50

-25

-25

-25

-25

-75

-22
5

-75

-25

-50

-25

-100

-25

-75

-50

-225

-50

-50

-50

-50

-25

-10
0

-25

-75

-75

-175

-50
-25

-25

-75

-25

-75
-25

-50

-200

-25

-25

-50

-50

-150

-25

-50

-25

-75

-25
-75

-10
0

-50

-75

-25

-25

-150

-75

-75

-125

-25

-25

-150

-50

-17
5

-50

-125

-12
5

-50

-25

-75

-50

-75

-50

-25

-25

-25

-25

-100

-25

-200

-100

-75

-75

-75

-25

-100
-25

-50

-50

-50

-100

-50

-50

-25

-25

-25

-25

-75

-75

-50

-50

-75

-25

-150

-75

-25

-25

-75

-50

-150

-75

-75

-25

-75

-25

-150

-100

-25

-100

-50

-200

-100

-125

-150

5

-25

-25

-25

-150

-25

-50

-50

-25

-10
0

-25
-50

-125

-50

-50

-75

-75

-10
0

-75

-75

-50
-25

-225

-25

-100

-25

-200

-125

-50

-75

-25

-12
5

-75 -25

1

-50

-50

-25

-10
0

-75

-75

-50

-200

-

-25

-50

-125-25

-50

-25

-50

-25

-25

-325

75
-175

-225

-25

-50

100

-200

-100

-75

-25
-15
0

-125

-75

-75

-100

-27
5

-50

-25

-50

-25

-25

-125

-25

-50

-25

2

-200

5

-50

-50

-25

-75

-50

-25

-25

-25

-5

-25

-7

-1

-5

-50

-175

5

-25

-150

-0

-10
0

-75

-75

-100

-50

-75

-15
0

-25

-50

-15
0

-

-25

-75

-100

-50

-0
0

-175

-125

-25

-75

25

75

-25

50

-75

-5

-5

-150

-25

-150

-175

-50

-100

-50

-25

-50

-12
5

-50

-25

-25

-10
0

-50

-50

-125

-100

-5

-75

-75

-25

-50

2

-175

5

-50

-75

-225

25

-25

-150

-150

-75

-75

-17
5

-50

-75

-100

-25

-50

-175

-75

-100

-17
5

-75

5

-75

-100

-100

-30
0

0

-25

-25

-25

-25

-75

-17
5

-50

-25

-100

-25

-50

-25

-50

-2

00

5

7

-0

25

-17

-75

-50

25

-50

-1

-

-50

-75

-75

-225

-5

-25

-2

-50

-25

-50

0
5

00

0

-7

5

-75

-25

-10
0

10
0

-25

-35
0

1

-50

-75

-1

-

-

-50

-50

0

7

-125
-25

-25

-25

-50

-25

-25

-100

2

-75

-5

-7

-25

-50

-1

-25

-25

-100

-50

-50

-25

-200

-50

-2

-25

-50

-275

-75

-22
5

-50

-5

-150

-50

-75

-175

-100

-25

-75

-25

-12
5

-25

-25

-25

-25

-25

-50

-75

-50

-150

-75

-50

-25

-25

-75

-275

-75

-125

-75

-50

-75

-25

-25

-25

-50
-25

-25

-150
-25

-50

-100

-75

-75

-50

-50

-150

5

-50

-125

-25

-25

-25

-25

-50

-25
-50

-25

-100

-1

-75

-175

-15
0

-20
0

-25

-150

-75

-125

-25

-175

-25

-100

-100

-50

-25

-100

-50

-25

-0

-50

-100

-50

-50

-50

-50

-50

-10
0

-75

-25

-50

-100

-75

-25

-150

-50

-100

-50

-25

-25

-75

-50

-25

-100

-25

-25

-25

-50

-50

-25

-25

-50

-75

-200

-25

-25

-50

-75

-50

-50

-50

-100

-75

-15

-125

-50

-75

-75

-250

-75

-50

-50

-100

-25

-25

-100

-12
5

-50

-50

-25

-75

-75

-25

-25

-25

-50

-75

-100

-10
0

-25

-25

-175

-25

-25

-75

-50

-75

-25

-50

-25
0

5

-100

-150

-50

-25

-75

-50

-250

-225

-25

-

-50

-25

-25

-75

-75

-25

-25

-50

-25

-15
0

-12
5

-75

-50

-50

-25

-75

-25

-25

-50

-25

-75

-50

-175

-25

-100 -25

-50

-50

-25

-50

-150

-125

-75

-175

-75

-12
5

-100

-50

-25

-25

-125

-125

-75

-25

-25

-75

-10
0

-50

-50

-50

-12
5

-75

-150

-50

-50

-50

-100

-50

-75

-25

-100

-100

-75

-75

-50

-50

-50

-20
0

-25

-50

-75

-25

-100

-50

-50

-175

-25

-50

-75

-225

-50

-10
0

-75

-25

-25

-50

-150

-25

-50

-25

-25

-50

-10
0

-10
0

-150

-100

-50

-75

-100

-25

-75
-125

-75

-125

-25

-75

-50

-20
0

-25

-25

-75

-50

-75

-75

-25

-25

-50

-25

-50

-75

-225

-25

-15
0

-50

-25

-50

-75

-25

-22
5

-75

-75

-75

-25

-25

-75

-75

-75

-50

-12
5

-125
-75

-10
0

-100

-75

-50

-50

-75

-25

-125

-25

-25

-25

-25

-20
0

-75

-50

-25

-75

-25

-25

-25

-50

-125

-50

-25

-100

-50

-150

-200

-325

-75

-25

-50

-50

-25

-75

-75

-17
5

-75

-25

-17
5

-25

-25

-20
0

-50

-100

-75

-25

-75

-50

-25

-25

-15
0

-50

-75

-100

-25

-25

-25

-75

-25

-20
0

-25

-50

-25

-75

-50

-50

-150

-50

-25

-75

-50

-75

-75

-75

-75

-75

-50

-75

-125

-50

-50

-50

-25

-25

-10
0

-75

-25

-25

-75

-25

-125

-125

-50

-50

-25

-25

-25

-50

-200

-25

-25

-10
0

-75

-25

-20
0

-12
5

-25

-75

-17
5

-25

-125

-300

-25

-25

-75

-50

-225

-150

-25

-50

-10
0

-25

-75

-100

-25

-150

-25

-25

-50

-75

-125

-25

-50

-75

-25

-25

-50

-25

-150

-150

-125

-75

-50

-25

-25

-275

-25

-125

-50

-25
0

-15
0

-50

-100

-50

-25

-100

-25

-17
5

-25

-50

-25

-175

-75

-100

-25

-150

-150

-225

-25

-50

-150

-125

-50

-50

-100

-50

-125

-17
5

-75

-75

-125

-25

-25

-25

-50

-25

-50

-25

-50

-50

-75

-50

-75

-75

-100

-25

-25

-50

-50

-25

-100

-75

-25

-25

-200

-25

-25

-75

-150

-50

-17
5

-25

-10
0

-25

-50

-50

-25

-75

-50

-150

-50

-100

-50

-25

-100

-50

-50

-150

-50

-75

-150

-25

-175

-275

-50

-75

-125

-75

-50

-50

-25

-25

-150

-25

-75

-25

-75

-50

-50

-100

-75

-100

-50

-12
5

-50

-75

-25

-75

-25

-25

-150

-50

-50

-100

-50

-25

-100

-22
5

-125

-75

-50

-100

-12
5

-10
0

-75

-275

-25

-75

-50

-75

-100

-25

-75

-25

-50

-75

-125

-25

-50

-50

-50

-25
0

-75

-100
-175

-25

-25

-50

-200

-100

-25

-125

-50

-50

-25

-25

-50

-150

-100

-50

-75

-50

-100

-75

-25

-75

-125

-25

-100

-200

-25

-50

-175

-100

-17
5

-25

-75-25

-50

-25

VancouverIsland

Wh idb eyIsland

Orcas Island

S an Juan Island

LopezIsland

S aturnaIsland

Lum m i Island

S h awIsland
CypressIsland

Guem esIsland

North P enderIsland

BlakelyIsland

Waldron Island

S idneyIsland

DecaturIsland

S tuartIsland

S outh P enderIsland

HenryIsland

S inclairIsland

Jam es Island

S uciaIsland

S pieden Island

Tum b o Island

CraneIsland

Joh ns Island

P atos Island

Jones Island

MatiaIsland

Jam es Island

ClarkIsland

S kipjackIsland

Barnes Island

A=4

A=3

A=3

A=3.1

A=2.5

A=3.8

A=1.9

A=4.3

A=4.6

A=5.6

A=4.1

A=3.9

A=3.8

A=3.6
A=3.2

A=4.6

A=4.4

A=2.9

A=2.4

A=1.1

A=4.3

A=2.9

A=1.6
A=3.3

A=1.7

A=3.3

A=4.8

A=2.6

A=3.3 A=2.8

A=2.4

A=2.7

A=1.9
A=2.7

A=3.4

A=4.4

A=2.1

A=3.6

A=4.5

A=2.5
A=1.5

A=1.6

A=3.4

A=2.5

P=
4

P =.9

P =
.7

P =.7

P =
.7

P =1.8

P=
3.5

P =
3.9P =2.2

P =1.8

P =3
.6

P =
2.2

P =
1.5

P=
1.1

P =2.1

P =2.8

P =2.8

P =1.4

P =
3.5

P =2.5

P=
3.5

P =
3.5

P =
3.9

P =
2.5P =
3.5

P =4
.2

P =8.2

A=2.2

A=3.1
A=3.3

A=4.5

A=1.7

A=3.7

P =4

P =.4

P =2.8

P =2.8

P=2.7

P =1.3

P =5.4

P =1.8

P =1.8

P =2.2

P=
2.2

P=
4.5

P =
1.4

P =1.8

P =
2.8

P=
4.2

P =1.1

P =3.9

P =
2.8

P =1.8

P =1.8

P =4.2

P=
4.9

P =1.4
P =1.8

P =2.5

P =3.5

P=3.5

P =1.4

P =3
.

F

3

DR
AT

DR
AFT

DR
AFT

DR
AFT

Plate1 49°0'0"N

 

 

 

  

 

 

 

 
 

 

  

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

48°40'0"

48°20'0"

 

N

Vancouver
Nanaimo 

Bellingham 

AnacortesVictoria 

Port Angeles 
Everett 

Seattle 

Tacoma 

0 10 20 30 40
Kilom eters

Legend
Accum ulate
Em b ed
Disperse
Trap

_ FloodDirection
_ Eb b Direction

Currents - Measured
MaxKnots 

1.1-2.5
2.6-3.6
3.7-5.6
VesselTransitRoutes

 
 
  

  
  
  
  

   
  

         
      
      

        
   

          
        

            
           
 

          
           
           
        

            
         
 

    
           

         
          

           
        
       

       
        
         
         
        
         

         
           
          

        
         

          
         

         
          
          
             
         

           
              

 
           
         
            
          

          
           
           
          

       
        

       
          
           
              
             
          
             

        
               
       

         
   

  
           

            
             
              

               
           

 
              

            
            
         
              
            

       
             
          
           
          

            
         
               

            
              

             
         

             

  
  

 

           
 

 
            
          
      
          
           
        
         

         
  

         
            
        
            
       

        
   

 
 

       
  

        
   

            
 

          
            

       
          

     
          

             
    

is
tt

t
t

a t
p

e
r e o t s
i
i

r r
t

t
s

r r
sr

rr
h ( )

r
A

t t
r

r
a d t

rre t
s

rrd
t

re
s

p
a e

curr
r
en t ta t

l

s
r

e i
a

Eb b
1 

Turning
3 

2 Flood

s e e
le e

lll
o
o rr i e e i o

l l
t

t
r l

l e e
ul e o a

s
r
r g a

h t
e
e

i t d
t
t r tws

sa n

lil
w t ll

tr e
a e t

ln i t
l

i
l
e
e o

t t
i

r s
l e t l

t i a ua

sC i
t

r
t i ve

e

t /

)

s
st /

r
) at

r

s
t
t

d

t e
s s

)

st

/ r

/

tt

t /
r

l r r r
t

r
t / r r

t /
r

t / r
r

t /
l r r l

t /

t /

s s
s

(
i

ol
s s t

t
u

s
s u o

e
t

i
s

How to Use This Map
T hi m ap iso n e o f w o m apsw thin a tw o-m apseries
co n structed o illustra e the o ten ia l b eha vio ra n d fate o f
spilled dilb itthatm ightb e n eeded to visu lize he pro jectio n
o fsin kin g a n d sun ken o ilto w ardscritica lha b itats(seePlate2)
w ith n th Sa n Jua n Archipela go .Sin kin g o il dispersal
co rdo rs,em b edm en tsits,accum ulatio n lo cati n s,a n d rap
are in terpreted fro m he sea b ed geo m o rpho lo gic features,
Nub strate types,a n d tida l cu ren tdata.Predicted cu ren t
sten gt P=x.xx a n d directio n are plo ted fo rflo o d (red
a o ws)a n d eb b (gray a ro ws)tida l cyclesa n d cu ren t
stren gth (A=x.xx)atNOA’sdeepestpo sitio n so n Aco ustic
Do pple Cu ren Pro filer(ADCP)sta io n saresho w n in co lo red
filled circlesw ith m easured cu ren tvelo city n o ted.T hism ap
ca n b e used to lo cate are sw here ilb i m a y a ccum ulate o n
the sea flo o rb y lo catin g a spill a n d determ in in g w here the
cu n ts w o uld sw eep ar b a lls a n d o ther o il-particle
a ggregates(OPAs)acro sthe sea flo o r.OPAsm ay b e sw ept
rapidly a lo n g the sea flo o rin dispersalco i o rs(b lue)to b e
em b edded atem b edm en t(ro ck o u cro ,red)sites,o rsw ept
in to a ccum ul tio n lo catio n s(green )to b e ven tua ly b u i d o r
trapped in b a ysa n d so un ds.T ho se depre sio n sthatare n o t
cu ren tf
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dilb it,co uld b etargeted fo rin v stgatio n a n d po sib lerem o va l
o fthe a ccum ulated m terial.See in sertm apo n ho w thism ap
ca n b eutilized durin g a sin kin g o ilo rsun ken o ilspill.

Oil Spill Scenarios
T hree peculatdscen ario sareprsen ted to pro videguida n ce o n ho w to
usthism ap(seein sta b ve).T hethreeye lo w n um b ersrepresen ta
site o fa n o ilspi.T heye l w a o w sn dicatdirctio n thato lw uld
m o vedurin g a flo o d,eb b ,o rturn in gtide.T herate o fw eatherin g o f he
o ilw ildictatethe im ethe o ilw ilb egin to sin k a n d then real-tim etida l
in fo rm atio n o n w aterco lum n a n d sea b ed cu ren tsw ilb e n eeded to
estim atevecto rin g.
Scenario 1:Adilb ito ilspilin theso uth rn Geo rgia Straitarea durin g b b
tidew o d v cto rilso uthw rd a n d w estw a d w hereitco uld b em ixed
b yturb ulen ce atBo un daryPa s.Ifthiso ccu red durin a FrsrRiver
fresheto rdurin g a pyto pla n kto n b lo o m o il-paricle a ggrega s(OPAs)
co uld fo rm causn gthe o il o sin k.T hi o ilco ul hen b e diected o ard
thecritica lro ckfish ha b itatso fSucia I l d a n d to w ard T urn Po in tw here
em b edm en tco uld o ccuro n Skipja ck Isla n d Ba n k.
Scenario 2:Ad b ito ilspilin so uthern Ro sario Straitdurin gflo o d tide
o uld vec o ro iln o rthw ard a n d eastw ardto w ardBe in gha m Bay o r
w estw a d to w ard L o pezSo un d w heresun ken o ilco ulds tle a n d b e
in co rpo rted in to theso ftsdim en so n thesea b ed.Few em b edm en t
sitesareava ila b lein thisarea so m itigatio n a ctio n sw o uld b edirected
to w ardreco verin g o ilfro m un co n so lidatedsa n d a n d siltsub strates.
Sce ario 3:Ad lb i o ilspilin cen tralHaro Straitdurn gthe n d o fa
risin g(flo o d)tideturn in gto a fa lin g(eb b )w o uld in itia lyv ctro il
n o rthw ard alo n g hetida lstrai a n d then return ita n d to theso uth.On ce
the o lsin ksthestro n gsea b ed tida lflo w w o u d ke phe o ilm o b iized
w ihin thedistrib utio n co rdo rw ith po sib leeven t la ccum ulatio n
o n thegla cia lb a n ksn earw ithin theeastern Straito fJua n deFuca.

Oil S pill Assessm ent Map – Behavior and Fate of Dilb it in the Central S alish  S ea
Data Sources

Mapco m po n en tsa n d so urcesin clude:a)b athym etricim a gerya n d derivativedata
fro m m ultib ea m echo so un der(MBES)surveysun dertaken co o peratively b ythe
en terfo rHa b itatStud es,Mo sLa n din gMarin e L a b sw iththeGeo lo gic Survey
Ca n a da,w hich are archived a the T o m b o lo Mappin g L a b /SeaDo c S o ciety,
supplem en ed w thNOAAb athym etricsurveydata (NOAA,2018b )a n d Un i rsity
o fW ashin gto n Digita lArchives(Fin la yso n ,2019;b )te restria lim a geryd velo ped
fro m b areearth LiDAR(PugetSo un d LidarCo n so rtium ,2019)supplem en ted w ith
EsriBasem aps(EsriBasemaps|DigitalMapsforApps.h tps:/www.esri.com/en-
us/arcgis/products/arcgis-platform/services/basemaps)a n d theUSGS (US GS ,The
NationalMap -Advanced V iewer.Portaltoacce sDEMs,
h tps:/apps.nationalmaps.gov/viewer/,a n d;c)b en thic ha b it cla sificatio n sa n d
po lygo n s(Green e a n d Ba rie,2011);d)ro ckfishsurveydata,sprea dsheets
o b ta in ed f o m W ashin gto n Departm en to fFish a n d W ildlife a n d NOAAdurin g
ro ckfishpro jec 2016;e)sa n la n cesurveydata,o b ta in ed fro m Green e eta l.(2011,
2017,Dr.Ma thew Ba kera n d studen tsfro m Frida yHarb o rL a b s;f)ve seltraffic
ro utesiden tified fro m W ashin g o n StatDepartm en to fEco lo gy(W DOE,2015,
2019)m apped o n to AIS ve seltraffic den sitydata (NOAAVe selTra fficData.
h tps://m arin eca dastre.go v/a is);g)eelgra sa n d kelpco vera gedata o b ta in ed
fro m theFrien dso fS a n Jua n s(Slo co m b eta l.,2004,Frien dso fS a n Jua n Research
a n d Maps.h ps:/sa n jua n s.o rg/n earsho restudies-htm /);h)cu ren tdirectio n a n d
m a xim um stren gth m o deled(NOAA,2018a)a n d Aco usticDo pplerPro filer
m easurem en ts(NOAA,2019).
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Cordinate S ystem:W GS 1984Data so urcesa n d m etho do lo gy used in deve o pin gthism apare Projection:TransverseMercatoriden tified in a cco m pa n yin grepo rt–"OilSpillAse sm en Map Datum:W GS1984o fCen tralSalish Sea – Marin e Seaflo o r&Co astalHa b itatso f
Co n cern -AT o o lfo rOilSpillMitigatio n w ithin the Sa n Jua n
Archipelago "

Disclaimer: T hism apn o tto b eused fo rn avigatio n .L o ca io n s
o fro ck o tcro ps,ha b itats,a n d shippin gla n esarelo cated to the
b e to fo urkn o w ledge a n d sho ld n tb eused to precisely
po sitio n equipm n tun le sfeatureso fin terestareco n firm ed.
Mapsn o to b ereprin ted o rused fo ra n y o therpurpo se o ther
tha n thatstated n the a cco m pa n yin grepo rtw itho utthe
autho rsperm isio n .
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