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Abstract 
The Washington State Department of Health used a Fecal Pollution Index (FPI) to describe the 
status of fecal pollution in shellfish growing areas of Puget Sound in 2010.  The FPI was also used 
to rank Puget Sound shellfish growing areas according to fecal pollution impact, and show 13-year 
(1998-2010) fecal pollution trends in six selected growing areas with extensive histories of 
remedial action (Drayton Harbor, Portage Bay, Samish Bay, Henderson Inlet, Eld Inlet, and 
Oakland Bay). 

DOH uses criteria set by the National Shellfish Sanitation Program (NSSP) to classify shellfish growing areas: 

Criterion 1:  Concentrations of fecal coliform bacteria in water samples shall not exceed a geometric mean value of 14 organisms per 100ml of 
sample. 

Criterion 2:  The estimated 90th percentile of fecal coliform shall  not exceed  43 MPN per 100ml. 

• A minimum of 30 previously collected results are needed to calculate the criteria. 

• Both criteria must be met. 

DOH cannot approve a harvest area if significant pollution sources are present even if water quality is acceptable. 

 

Figure 2. Fecal pollution in six selected shellfish growing areas of Puget Sound (1998-2010).  Graphs 

are numbered according to location in Figure 1.  Arrows show years with negligible fecal pollution 

(FPI = 1.00).  

Figure 1. Fecal pollution impact in South Puget Sound shellfish growing areas in 2010.  
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Figure 3. Shellfish growing areas in Puget Sound are ranked according 

to fecal pollution  impact in 2010.  Drayton Harbor ranked highest.  

Figure 4. Trend in fecal pollution (1998-2010) in all Puget Sound 

growing areas combined.   

•All six shellfish growing areas showed evidence of fecal pollution reduction in recent years. 

•Despite recent decline, fecal pollution in Drayton Harbor has been elevated over the last decade.    There is as yet little  

evidence of a significant reduction. 

•Fecal pollution in Portage Bay declined rapidly after major remediation of fecal wastes from dairies along the 

Nooksack River. 

•Fecal pollution in Samish Bay has been low in recent years.  However, the growing area is periodically closed due to 

high risk of fecal contamination from the Samish River during rain storms.  

•Fecal pollution in Henderson Inlet has significantly declined over the last decade.  

•Fecal pollution in Eld Inlet leveled off in 2007 after a steady increase since 1998.  
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NORTH PUGET SOUND 
AND GEORGIA STRAIT

1. Drayton Harbor
2. Birch Bay
3. Alden Banks
4. Lummi Island
5. Lummi Bay
6. Portage Bay
7. East San Juan Islands
8. Samish Bay
9. Padilla Bay

10. Similk Bay
11. North Whidbey Island
12. Swinomish
13. South Skagit Bay 
14. Penn Cove 
15. Saratoga Passage 
16. Holmes Harbor
17. Possession Sound
18. Port Susan

ADMIRALTY INLET AND 
MAIN BASIN PUGET SOUND
19. Mats Mats Bay
20. Oak Bay
21. SW Whidbey Island
22. Kingston
23. Port Madison
24. Agate Passage
25. Lemolo (Liberty Bay) 
26. Dyes Inlet
27. Port Orchard (Passage) 
28. Port Blakely
29. Blake Island
30. Saltwater State Park
31. East Passage
32. Colvos Passage
33. Quartermaster Harbor

SOUTH PUGET SOUND
34. Tacoma Narrows
35. Fox Island
36. Burley Lagoon
37. Henderson Bay 
38. Penrose Point SP
39. Wyckoff Shoals
40. Balch Passage
41. Filucy Bay
42. Drayton Passage
43. Thompson Cove (Ander. Is.)
44. Oro Bay (Anderson Island)
45. Nisqually Reach
46. McMicken Island
47. Whiteman Cove
48. Burfoot County Park
49. Henderson Inlet
50. Eld Inlet
51. Skookum Inlet
52. Totten Inlet
53. Oakland Bay
54. Hammersley Inlet
55. Peale Passage
56. Pickering Passage
57. Spencer Cove
58. Dutcher Cove
59. Stretch Island
60. Vaughn Bay
61. Reach Island
62. Rocky Bay
63. North Bay
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SAN JUAN ISLANDS
64. Westcott Bay
65. Blind Bay
66. Buck Bay
67. East Sound
68. Upright Channel
69. Shoal Bay
70. Lopez Sound
71. Hunter Bay
72. Mud Bay
73. MacKaye Harbor

STRAIT OF JUAN DE FUCA
74. Pt. Partridge
75. Kilisut Harbor/Mystery Bay
76. Port Townsend
77. Discovery Bay
78. Protection Island
79. Sequim Bay
80. Jamestown
81. Dungeness Bay
82. East Strait 

HOOD CANAL AND APPROACHES
83. Hood Canal #1
84. Port Gamble
85. Hood Canal #2
86. Quilcene Bay
87. Dabob Bay
88. Hood Canal #3 (incl. Dosewallips)
89. Hood Canal #4
90. Hood Canal #5 (incl. Lilliwaup)
91. Hood Canal #6
92. Annas Bay
93. Hood Canal #7
94. Hood Canal #8
95. Hood Canal #9 (Lynch Cove)
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Note: Areas affected by fecal pollution 
(FPI > 1.00) are listed in RED BOLD.  
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Puget Sound Growing Areas

Very High (2.50 < FPI ≤ 3.00)

Moderate (1.50 < FPI ≤ 2.00) 

Low (1.00 < FPI ≤ 1.50)

STATUS

Negligible (FPI = 1.00)

High (2.00 < FPI ≤  2.50)

Notes: 
1. Status applies to Calendar Year 2010.
2. FPI means “fecal pollution index.”
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Filucy Bay

Dungeness Bay
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Vaughn Bay
Henderson Inlet
Burley Lagoon

Eld Inlet
Penrose Point State Park

Point Partridge
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Hammersley Inlet
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Henderson Bay
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south Skagit Bay

Dyes Inlet
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Possesion Sound
Port Madison

Hood Canal Area #2

The Fecal Pollution Index.   
 
DOH developed a „fecal pollution index” or FPI as a simple unitless measure of fecal pollution 
impact.  Its derivation and use are described in full in Appendix B, WDOH (2010).  In brief, each 
year‟s 90th percentiles from all stations and all sampling dates are sorted into 3 categories : 
• “GOOD” (90th percentiles ≤ 30 MPN/100ml),  
• “FAIR” (30 < FPI ≤ 43 MPN/100ml), and  
• “BAD” (> 43 MPN/100ml).   
The FPI is derived from the weighted proportions of 90th percentiles in each category.  Simply 
stated, the annual FPI may range from 1.0 (100% GOOD 90th percentiles) to 3.0 (100% BAD 90th 
percentiles).  
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• Fecal pollution in Puget Sound since 1998 has been low overall. 
• Fecal pollution has declined progressively since 2007. 
• Fecal pollution in 2010 was the lowest since 1998. 
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