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Potential Sources of HPAHs Within the Range of the
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_̂

_̂

_̂

_̂̂_̂_̂_̂_GFGFGFGF

GF

GFGFGFGFGF

GF

GFGFGFGFGFGF

GF

GF

GFGF

GF

GFGFGFGFGFGFGFGFGF

GF

GFGFGFGF

GF

%,%,%,%,%,%,

%,

%,

%,

%,

%,

%,

%,%,%,%,%,#*

#*

#*#*#*#*

#*#*#*

#*

#*

#*

#*

#*

#*

#*#*#*#*#*#*#*$+$+

$+

$+
$+$+

$+

$+$+

$+

$+

$+$+$+$+'­'­

'­

'­

'­

'­'­

'­

'­

'­

'­

'­

'­
'­'­'­
'­'­'­'­'­'­

'­

'­'­'­'­'­'­'­'­'­'­'­'­

'­

'­

'­'­

")

")

")
")")")")")
")

")

")")")
")
")")")")")

")

")")

")

")

")")

!.

!.

!.

!.!.
!.!.!.

!.

!.

!.

!.

!.

!.!.

!.!.!.!.!.!.!.!.

British Columbia

Victoria

White Rock

Vashon

Tacoma

Taholah

La Push Everett

Seattle

Olympia

Kalaloch

Neah Bay

Bremerton

Bellingham

Port Angeles

Map created on 28 Nov 2005 by CTC/Haydt

The National Oceanic and Atmospheric Administration (NOAA) has determined that one of the primary potential risk factors for
the Southern Residents is pollution in their habitat.  To address this risk, NOAA gathered and analyzed marine sediment quality
data from the Sediment Quality Information System (SEDQUAL) managed by the Washington State Department of Ecology and
Marine Sediment Data for the Middle and Hylebos Waterways in Commencement Bay, Tacoma, Washington, and Harbor Island Site,
Seattle, Washington, managed by the U.S. Environmental Protection Agency, Region 10.

NOAA integrated the marine sediment quality data from these sources into a geodatabase.  In some instances, the data from these datasets were excluded
from subsequent analysis because no sampling location information was available (e.g., latitude and longitude), the data did not address sediment samples
or contaminants of interest, or the data could not be integrated readily into the geodatabase.
NOAA then used the data in the geodatabase to identify locations where sediment samples have been analyzed for contaminants of interest.  This
information was analyzed further to identify locations where sediment sample analysis indicated that elevated levels of these contaminants were detected.
NOAA identified those sampling locations where high molecular weight polynuclear aromatic hydrocarbons (HPAHs) were detected at concentrations below
and above the "No Effects" and the "Minor Adverse Effects" levels of the Washington State Sediment Quality Standards.  The following compounds are
HPAHs: fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(a)pyrene, indeno(1,2,3,-c,d)pyrene, dibenzo(a,h)anthracene, benzo(g,h,i)perylene, and
benzofluoranthenes (total).  Separate sediment quality standards exist for each of these compounds and for total HPAHs (WAC 173-204).
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Concentration Meets or Exceeds "No Effects" Level
and Is Below "Minor Adverse Effects" Level

Symbol Contaminant Concentration
(mg/kg)

Number of
Samples

Benzo(a)anthracene

Dibenzo(a,h)anthracene

Fluoranthene
Indeno(1,2,3,-c,d)pyrene

Chrysene

Benzo(a)pyrene

Benzo(g,h,i)perylene

110-269.99

12-32.99

160-1199.99

34-87.99

110-459.99

99-209.99

31-77.99

21

41

49

28

33

23

36
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HPAHs, Total

Pyrene

Benzofluoranthenes, Total

960-5299.99

1000-1399.99

230-449.99
50

6

32
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Concentration Meets or Exceeds
"Minor Adverse Effects" Level

Symbol Contaminant Concentration
(mg/kg)

Number of
Samples

Benzo(a)anthracene

Dibenzo(a,h)anthracene

Fluoranthene
Indeno(1,2,3,-c,d)pyrene

Chrysene

Benzo(a)pyrene

Benzo(g,h,i)perylene

270 or higher

33 or higher

1200 or higher

88 or higher

460 or higher

210 or higher

78 or higher

23

22

17

37

15

26

39
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HPAHs, Total

Pyrene

Benzofluoranthenes, Total
5300 or higher

1400 or higher

450 or higher
17

12

40
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References:
     Washington Administrative Code (WAC).  Chapter 173-204.
     Washington State Department of Ecology.  Sediment Quality Information System (SEDQUAL)
          Release 5.  October 2004.
     U.S. Environmental Protection Agency.  Marine Sediment Data:  Commencement Bay, Tacoma,
          Washington:  Harbor Island.  http://www.epa.gov/.  Accessed May 17, 2005.
     U.S. Environmental Protection Agency.  Marine Sediment Data:  Commencement Bay, Tacoma,
          Washington:  Hylebos Waterway.  http://www.epa.gov/.  Accessed May 17, 2005.  
     U.S. Environmental Protection Agency.  Marine Sediment Data:  Commencement Bay, Tacoma,
          Washington:  Middle Waterway.  http://www.epa.gov/.  Accessed January 13, 2005.  

Concentration Below "No Effects" Level

Benzo(a)anthracene <110 6,949

Symbol Contaminant Concentration
(mg/kg)

Number of
Samples

!.

HPAHs, Total
Benzofluoranthenes, Total

<960
<230

11,038
15,574

!(

kj

Dibenzo(a,h)anthracene

Fluoranthene
Indeno(1,2,3,-c,d)pyrene

Chrysene

Benzo(a)pyrene

Benzo(g,h,i)perylene

<12

<160

<34

<110

<99

<31

7,341

7,595

7,387

7,562

7,570

7,322
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Pyrene <1000 7,615_̂


