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ERRATA 

March 13, 2007 


Comprehensive Round 2 Site Characterization Summary and  
Data Gaps Analysis Report 
Portland Harbor RI/FS 
February 21, 2007 

1.	 Map 11.2-1 (Thiessen Polygons of Total PCB Aroclors in Surface Sediment) and 
Map 11.2-2 (Thiessen Polygons of Total PCB Aroclors in Surface Sediment and 
Historical Shipyard Areas) were inadvertently not included with the 
Comprehensive Round 2 Report.  The maps (attached) are referenced in the text 
of Section 11.2 of the report but were not included in the table of contents. 

2.	 Field clam collection locations (FC#) shown in Section 2 (biota station Map 
2.1-2), Section 6 (biota invertebrate maps, Map 6.4-4 and pie chart maps), and 
Section 11 (iAOPC chemistry maps) are target locations instead of actual 
locations. Maps comparing target and actual (calculated centroid) locations are 
provided with this errata sheet. Most target and actual clam sampling locations 
were within 100 ft of one another.  Exceptions included Wheeler Bay, U.S. 
Moorings embayment, Swan Island Lagoon (all locations), and Shaver 
Transportation. 

3.	 Fig 6.1-50 (PCBs scatterplot) shows congener concentrations instead of Aroclor 
concentrations. A revised scatterplot showing Aroclors is provided with this 
errata sheet. 

4.	 Appendix G – Please see attached for errata descriptions. 
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
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Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
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FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
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Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
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Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
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FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
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FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
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FEATURE SOURCES:
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
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Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
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River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0
-5 

5 

-10 

-15 

-20 

-2530 

5 

5
5 

5 

BT019 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

BT019 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT019 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

5 

-5 

-15 

-10 

-20 

5 

-10 

-5 

-5 

-20 

5 

5 

-20
 

-20
 

BT020 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

BT021 
BT020 BT018 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT020 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

-5 

-10 

5 

-15 

-20 

-15 

0 

-15
 

5 

5 

5 

5 

-10 

-15 

5 

-5 

5 

5 

5 

0 

-10 

5 

-15
 

BT021 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

BT021 
BT020 BT018 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT021 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-5 

5 

-20 

-15 

-10 

-30 

5 
0 

0 0 

-30 

BT022 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-8 

BT023 

BT022 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT022 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-25 

-30 

-35 

-45 

-50 

-5 

0 

-40 

-20 

-15 

-10 

-55 

-35 

-35
 

-40
 

-40 

-40
 

-55

-25
 

-25
 

-55 

35 

0 

-55
 

-55

0 

-55
 

-35 

-55

-5 

-55

-5 

-45
 

-45
 

-50 

0 

-35 

-5 
-5 

-55 

-45 

-45 

-30 

-30 

-30 

0 

-45
 

-45 

0 

-45 

-40
 

-30 

-55 

BT023 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-8 

BT023 

Portland Harbor RI/FS
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids
Station BT023 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: Developed from US Army Corps of Engineers information.
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and
Associates, Inc. (DEA) 2001 to 2004.
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos.
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

-5 

-20 

-15 

-10 

5 5 

5 

BT024 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-8 BT025 BT024 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT024 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

-15

-5

5 

0 

-5 

0 

0 

-5 

-5 

-5 

-10 

-5 

BT025 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

BT028 

BT025 BT024 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT025 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-20 

0 

-25 

5 

-5 

-15 

-10 

-10 

0 

-20 

-5 

-15-15 

-5 

0 

-5 

-10 

-5 

5 

-15 

-15 

0 

-25 

-10 

BT026 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

RM
-9 

BT029 
BT026 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT026 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0
-5

-10
-15 

-20 

-25 

-30 

-30 

5 

5 

-25
 

5 

0 

5 5 

5 

-10 

0 5 

-20 

-30 

BT027 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

RM
-9 

BT027 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT027 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

-5 

-20 
-15 

-10 

5 

-25 

0 

5 

000 

5

5

0 55 BT028 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

RM
-9 

BT028 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT028 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-5 

0 

5 

-15 

-20 

-15 

-5 

-15 

-10 

-10
 

-15 

-5 

5 

-5 

5 

-15
 

5 

-10 

-15 

5 

-15 

0 

0 

-15 

5 

5 

5-5 

5 

5 

5
5 

5 

-5 
-15 

R
M

-9 

BT029 
Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-9 

BT029 BT026 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT029 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-10 

0-5 

-15 

5 

0 

-10 

-5 

-15
 

0 

0 

-15 

BT030 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-9 BT030 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT030 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

5 

-5 
-15 

-10 

-20 

-25 

-30 

-35 

-40 

BT031 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-9 

BT031 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT031 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



-10 

0 

0 

0 
0 

5 

-

BT032 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-10 

BT032 
BT030 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT032 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

-5 

-20 

-15 

-10 

-25
 

-30 

-10 

55 

-5 

-25
-25 

R
M

-10 

BT033 

Benthic Sledge Target Locations 
centroid of tow line sampling area 
sucessful_tow_line_centroids 
Benthic Sledge Tow Lines 
Site Sampling Area 

R
M

-10 

BT033 

Portland Harbor RI/FS 
Comprehensive Round 2 Report

Comparison of Clam Sampling Centroids 
Station BT033 

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS . 
Channel & River miles: Developed from US Army Corps of Engineers information. 
Bathymetric Information: Multibeam bathymetric surveys conducted by David Evans and 
Associates, Inc. (DEA) 2001 to 2004. 
River Edge: created by heads-up digitizing from the October 2001 0.33 ft. resolution 
color orthophotos. 
Docks & In-water Structures: created by heads-up digitizing from the October 2001 

River Shoreline 
River Miles 

Docks & In-water Structures 
2004 5foot Contours (NAVD88) 

*Note: Rejected grabs not shown. 

10 20 Meters 0 5 

0 25 50 100 Feet 0.33 ft. resolution color orthophotos. 

Map Document: (O:\Projects\C298_DMC_Port_of_Olympia\Tow_Line_Centroid_Comparison.mxd)
3/13/2007 -- 11:55:20 AM 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0 5 10 15 20 25 
River Mile 

%
Fi

ne
s 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upriver detects 
Downtown detects 

0 

0.5 

1 

1.5 

2 

2.5 

3 

0 5 10 15 20 25 
River Mile 

%
TO

C
 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upriver detects 
Downtown detects 

Figure 6.1-50 
Portland Harbor RI/FS 

Comprehensive Round 2 Report 
Analyte Concentrations by River Mile for 

Upstream/Downstream Subareas 



0 

0.2 

0.4 

0.6 

0.8 

1 

1.2 

1.4 

0 5 10 15 20 25 
RiverMile 

M
er

cu
ry

 (m
g/

kg
) 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upper Study Area nondetects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 

0 

5 

10 

15 

20 

25 

0 5 10 15 20 25 
RiverMile 

A
rs

en
ic

 (m
g/

kg
) 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 

Figure 6.1-50 
Portland Harbor RI/FS 

Comprehensive Round 2 Report 
Analyte Concentrations by River Mile for 

Upstream/Downstream Subareas 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0 5 10 15 20 25 
RiverMile 

To
ta

l P
C

B
 C

on
ge

ne
rs

 (u
g/

kg
) 

Downstream detects 
Downstream nondetects 
Multnomah Channel detects 
Upper Study Area detects 
Upper Study Area nondetects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 

0 

100 

200 

300 

400 

500 

600 

700 

800 

0 5 10 15 20 25 
RiverMile 

To
ta

l P
C

B
 A

ro
cl

or
s 

(u
g/

kg
) 

Downstream detects 
Downstream nondetects 
Multnomah Channel detects 
Upper Study Area detects 
Upper Study Area nondetects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 

Note: Four points which are excluded by the y-scale: 7100, 4300 1200, 1100, all are detects in the Downtown zone. 

Figure 6.1-50 
Portland Harbor RI/FS 

Comprehensive Round 2 Report 
Analyte Concentrations by River Mile for 

Upstream/Downstream Subareas 



0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 5 10 15 20 25 
RiverMile 

To
ta

l D
D

T 
(u

g/
kg

) 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upriver detects 
Downtown detects 

0 

5000 

10000 

15000 

20000 

25000 

0 5 10 15 20 25 
RiverMile 

To
ta

l P
A

H
 (u

g/
kg

) 

Downstream detects 
Multnomah Channel detects 
Upper Study Area detects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 

Figure 6.1-50 
Portland Harbor RI/FS 

Comprehensive Round 2 Report 
Analyte Concentrations by River Mile for 

Upstream/Downstream Subareas 



0 

500 

1000 

1500 

2000 

0 5 10 15 20 25 
RiverMile 

B
is

(2
-e

th
yl

he
xy

l) 
ph

th
al

at
e 

(u
g/

gk
) 

Downstream detects 
Downstream nondetects 
Multnomah Channel nondetects 
Upper Study Area detects 
Upper Study Area nondetects 
Upriver detects 
Upriver nondetects 
Downtown detects 
Downtown nondetects 
Multnomah Channel detects 

0 

0.5 

1 

1.5 

2 

2.5 

3 

3.5 

4 

4.5 

0 5 10 15 20 25 
RiverMile 

D
io

xi
n 

TE
Q

 (p
g/

g)
 

Downstream detects 
Multnomah Channel detects 
Upriver detects 
Downtown detects 

Figure 6.1-50 
Portland Harbor RI/FS 

Comprehensive Round 2 Report 
Analyte Concentrations by River Mile for 

Upstream/Downstream Subareas 



Portland Harbor RI/FSLWG Comprehensive Round 2 Report 
Lower Willamette Group Appendix G 

March 1, 2007 

ERRATA
 
March 1, 2007 


Comprehensive Round 2 Report 
Appendix G – Ecological Risk Assessment (ERA) 
Portland Harbor RI/FS 
February 21, 2007 

1.	 Appendix G, Figure 3-4: Figure 3-4 revised on 2/28/07 (attached) should 
replace Figure 3-4 submitted on 2/21/07. Figure has been updated to accurately 
reflect Transition Zone Water (TZW) Framework process that was conducted in 
the ERA of the Comprehensive Round 2 Report. 

2.	 Appendix G, pages 39-41 (Section 3.5.1.1. through Section 3.5.1.2.3): Pages 
39 through 41 revised on 2/28/07 (attached) should replace pages 39 through 41 
submitted on 2/21/07. Text has been updated to accurately reflect the TZW 
Framework process that was conducted in the ERA of the Comprehensive Round 
2 Report. 
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February 28, 2007 

3.5.1.1 Transition Zone Water Evaluation Framework  
A TZW framework was developed to identify potential iCOCs in TZW for ecological 
receptors (Figure 3-4). All data collected in the biologically active zone (≤ 38 cm) 
were included in assessment of TZW, including unfiltered and filtered Trident, 
peepers, and unfiltered Geoprobe® data. In addition, offshore groundwater sampling 
was performed by Siltronic in May and June of 2005 using the Geoprobe® sampling 
method, and those data were evaluated in the TZW framework.  

3.5.1.1.1 Development of Ecological Screening Levels 
Eco SLs were used both in the screening assessment (Attachment G3) and in the 
TZW assessment for benthic invertebrates to evaluate potential risks. Eco SLs were 
developed through a review of water quality benchmarks and literature-based 
thresholds (Attachment G3). Eco SLs were developed for all TZW COIs except 
individual dioxins and furans, because no data were available for the individual 
dioxin and furan COIs in TZW. 

For metals, Eco SLs were hardness adjusted, when appropriate. The toxicity of some 
metals depends upon the hardness of the water. Filtered TZW samples had measured 
average hardness equivalent to 478 mg/L CaCO3, a median of 238 mg/L CaCO3, and 
a maximum of 3,357 mg/L CaCO3 based on 93 samples. The Eco SLs for hardness-
dependent metals were modified using the following EPA National Recommended 
Water Quality Criteria (EPA 2006) formula for hardness:  

( )[ ]{ }cc bln hardnessexp mCCC (dissolved) += Equation 3-1 

Where: 
CCC = criterion continuous concentration (an estimate of the highest 

concentration of a material in surface water to which an aquatic 
community can be exposed indefinitely without resulting in an 
unacceptable effect) 

mc = constant that varies by metal 
bc = constant that varies by metal 

Eco SLs for metals were also adjusted, if the criteria were developed using dissolved 
concentrations, and then compared to dissolved concentrations, when appropriate.  

3.5.1.1.2 Determination of Groundwater Sources 
In the TZW framework, groundwater sources of Round 2 COPCs were determined by 
assessment of potential groundwater pathways from upland groundwater plumes to 
the transition zone within the Study Area. Comparisons between chemicals produced 
and chemicals found in TZW samples were used to determine if complete pathways 
for groundwater sources were evident (Integral 2006). Integrated analyses of 
discharge and sampling results, seepage meter results, Trident probe temperature 
measurements, sediment texture, stratigraphic information, and TZW chemistry in 
conjunction with available site data were also used to determine if a complete 
groundwater pathway was apparent (Integral 2006). 
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Nine properties were evaluated for evidence of complete pathways for transport of 
upland groundwater contaminants to the transition zone (Figure 3-5). Two distinct 
sections were analyzed at the Arkema site because the property contained an acid 
plant and a chlorate plant in separate locations with potentially different groundwater 
characteristics (Integral 2006). The nine properties are identified as: 

• Arco Terminal 22T 
• Arkema (acid plant and chlorate plant) 
• ExxonMobil Oil terminal 
• Gasco 
• Gunderson 
• Kinder Morgan Linnton Terminal 
• Rhône-Poulenc 
• Siltronic 
• Willbridge bulk fuels terminals 

If a complete groundwater pathway was verified in the Portland Harbor RI/FS, the 
Round 2 COPCs associated with the source were carried forward for in the TZW 
framework in the additional Round 2 COPC evaluation (Section 3.5.1.1.4). Metals not 
attributed to groundwater contamination were first evaluated by comparing sediment 
concentrations to upstream sediment concentrations (Section 3.5.1.1.3), before being 
carried forward into the additional Round 2 evaluation (Section 3.5.1.1.4).  

3.5.1.1.3 Evaluation of Metals 
The metals identified as Round 2 COPCs with an incomplete groundwater pathway 
were evaluated in the TZW framework by comparing upstream sediment 
concentrations (for those Round 2 COPCs where upstream data were available) to 
Study Area sediment concentrations. If the maximum metal concentration did not the 
upstream sediment concentration, the metal Round 2 COPC was not retained for 
further analysis. 

3.5.1.1.4 Additional Round 2 COPC Evaluation  
Round 2 COPCs were also evaluated in the TZW framework, based on additional 
information, including: 1) a spatial evaluation of TZW concentration exceedances of 
Eco SLs and an evaluation of metal Round 2 COPC sediment concentration trends 
across the Study Area (by river mile), 2) an evaluation of the magnitude of TZW 
exceedances of Eco SLs, and 3) an evaluation of the how the dilution factor between 
TZW and near-bottom surface water data and porewater ventilation would effect the 
benthic invertebrate exposure concentration of Round 2 COPCs.  

3.5.1.2 Results of the TZW Framework Evaluation  
Round 2 COPCs were further evaluated using the TZW framework to identify 
potential iCOCs in TZW (Table 3-25). The results of this evaluation are presented in 
the following subsections. 
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3.5.1.2.1 Round 2 COPC Groundwater Source Evaluation 
Complete groundwater pathways were identified at the Arkema and Siltronic 
properties. A potential groundwater source was identified at the Rhône-Poulenc 
property, and an indeterminate pathway was identified at the Gasco property. No 
definitive groundwater pathways were established at ARCO, ExxonMobil Oil, 
Gunderson, Kinder Morgan Linnton, or Willbridge (Integral 2006).   

3.5.1.2.2 Round 2 COPC Metals Comparison to Upstream Data  
Based on the comparison of metals concentration to upstream sediment, no Round 2 
COPCs in TZW were eliminated from further analysis.  Four Round 2 COPC metals 
(cadmium, lead, copper, and zinc) were compared to upstream background 
concentrations in sediment, to evaluate metals Round 2 COPCs in TZW with a 
potential sediment source. The maximum concentration of each of these metal Round 
2 COPCs exceeded upstream concentrations in sediment. The percent exceedance of 
TZW concentrations of the upstream sediment UCL on 90th percentile threshold level 
ranged from 36% (cadmium) to 62% (lead) (Table 3-26). 

3.5.1.2.3 Additional Round 2 COPC Evaluation 
All remaining Round 2 COPCs were further evaluated in the TZW framework by 
analyzing site-wide trends in TZW and exceedances of Eco SLs across the Study 
Area. Hazard quotients (HQs) were derived and evaluated to determine the spatial 
extent of TZW concentrations exceeding Eco SLs. HQs were calculated by dividing 
the maximum TZW concentration for Round 2 COPCs in each TZW sample by the 
chronic Eco SL. Based on the analysis of spatial extent of TZW concentrations, 
additional Round 2 COPCs in TZW were eliminated from further analysis.  

Metals 
Based on the analysis of Study Area-wide trends of TZW concentrations, three metal 
Round 2 COPCs in TZW (i.e., barium, sodium, and vanadium) were eliminated from 
further analysis. Sodium and vanadium have elevated sediment concentrations in 
limited areas of the Study Area. Sodium concentrations in sediment spike between 
RM 7.05 and RM 7.56. Vanadium concentrations in TZW exceeded Eco SLs at the 
Siltronic site, and concentrations in sediment samples exhibited a corresponding 
increase in the vicinity of the same site. The limited spatial extent of elevated sodium 
and vanadium concentrations reduces their relevance as population-level stressors. 
Barium concentrations in sediment were consistent across river miles. Because of the 
ubiquitous presence of this metal in sediment, barium concentrations in TZW are 
considered representative of the anthropogenic background level in an urban area.  
Therefore, barium, sodium, and vanadium were not carried forward as potential 
iCOCs for TZW.   
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