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Results 
 

Sediment Triad Quality Index categories identified for stations in the 2011 South Puget Sound monitoring region. 

Sample Location SCI Category Toxicity Category Benthos Hit SQTI Category 
4 Carr Inlet Minimum exposure Moderate Adversely affected Possibly impacted 
12 Budd Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
20 Budd Inlet Minimum exposure Moderate Adversely affected Possibly impacted 
22 Case Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
30 East Anderson Island Minimum exposure Non-Toxic Unaffected Unimpacted 
36 Totten Inlet Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
44 Nisqually Reach Minimum exposure Non-Toxic Unaffected Unimpacted 
46 E. Anderson Island Minimum exposure Low Unaffected Unimpacted 

52 
W. of Devils Head, Case Inlet 
(Nisqually Reach) Minimum exposure Low Unaffected Unimpacted 

54 Case Inlet off Harstine Island Minimum exposure Non-Toxic Unaffected Unimpacted 
76 Case Inlet Minimum exposure Low Adversely affected Inconclusive 
78 West of Anderson Island Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
84 Budd Inlet Minimum exposure Moderate Adversely affected Possibly impacted 
86 Carr Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
100 Budd Inlet Low exposure Low Adversely affected Possibly impacted 

102 
N. end Pickering Passage off 
Harstine Island Minimum exposure Non-Toxic Unaffected Unimpacted 

110 Carr Inlet, North of McNeil Island Minimum exposure Low Adversely affected Inconclusive 
116 Budd Inlet Minimum exposure Low Unaffected Unimpacted 
132 Wilochette Bay Minimum exposure Non-Toxic Unaffected Unimpacted 
140 Budd Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
142 NE of McNeil Island Minimum exposure Non-Toxic Unaffected Unimpacted 
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Sample Location SCI Category Toxicity Category Benthos Hit SQTI Category 
146 North End of Case Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
148 Budd Inlet Minimum exposure Low Adversely affected Inconclusive 
150 Carr Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
164 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
204 Paele Passage Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
206 Dupont Minimum exposure Non-Toxic Unaffected Unimpacted 
227 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
228 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 

228 Budd Inlet Minimum exposure Moderate Adversely affected Possibly impacted 

229 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 

230 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
231 Oakland Bay Minimum exposure Low Adversely affected Inconclusive 
232 Oakland Bay Minimum exposure Low Adversely affected Inconclusive 
233 Totten Inlet Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
234 Totten Inlet Minimum exposure Non-Toxic Adversely affected Likely unimpacted 
235 Totten Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
238 Eld Inlet Minimum exposure Low Unaffected Unimpacted 
238 Drayton Passage Minimum exposure Moderate Unaffected Unimpacted 
239 Eld Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
240 Eld Inlet Minimum exposure Moderate Adversely affected Possibly impacted 
244 Budd Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
248 Henderson Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
249 Henderson Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
250 Henderson Inlet Minimum exposure Non-Toxic Unaffected Unimpacted 
268 Budd Inlet Minimum exposure High Adversely affected Likely impacted 
300 Budd Inlet Minimum exposure Moderate Adversely affected Possibly impacted 
326 Drayton Passage Minimum exposure Non-Toxic Unaffected Unimpacted 



 

2011 South Puget Sound Marine Sediment Quality Triad Data Summary Page 5 

Sample Location SCI Category Toxicity Category Benthos Hit SQTI Category 
348 North Fox Island Minimum exposure Non-Toxic Unaffected Unimpacted 
358 North of Steilicomb Minimum exposure Non-Toxic Unaffected Unimpacted 
374 East Anderson Island Minimum exposure Non-Toxic Unaffected Unimpacted 
388 Nisqually Reach Minimum exposure Non-Toxic Unaffected Unimpacted 
508 Port of Shelton Minimum exposure Non-Toxic Unaffected Unimpacted 
556 Budd Inlet Low exposure Non-Toxic Adversely affected Likely unimpacted 
636 Oakland Bay Minimum exposure Non-Toxic Adversely affected Likely unimpacted 

 
 
 

Spatial extent of Sediment Triad Quality Index categories for the 2011 South Puget Sound monitoring region. 

SCI Category 
STI 
Category 

Interim 
SBI 
Category 

SQTI 
Category 

% of 
Area 

Minimum exposure 
Low 

Unaffected Unimpacted 
9.0 

Moderate 2.1 

Non-Toxic 
55.0 

Low exposure 

Adversely 
affected 

Likely 
unimpacted 

0.04 
Minimum exposure 16.6 
Low exposure Low Possibly 

impacted 
0.04 

Minimum exposure 

Moderate 6.2 

High Likely 
impacted 0.7 

Low Inconclusive 10.3 
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Spatial patterns of sediment condition in the 2011 South Puget Sound monitoring 
region. The numbers on the map are the station identifications. 
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Incidence and spatial extent of sediment condition in the 2011 South Puget Sound 
monitoring region. 

Sediment Triad Index Category 

Stations Area 

No. (%) km2 (%) 

South Puget Sound 55 (100.0) 317.7 (100.0) 
Unimpacted 30 (54.5) 210.2 (66.2) 
Likely unimpacted 12 (21.8) 52.7 (16.6) 
Possibly impacted 7 (12.7) 19.9 (6.3) 
Likely impacted 1 (1.8) 2.1 (0.7) 
Clearly impacted 0 (0.0) 0.0 (0.0) 
Inconclusive 5 (9.1) 32.8 (10.3) 
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Comparison of Sediment Quality Triad Index Categories by Year 
Estimated spatial extent (percent of area) and 95% confidence intervals for each of the SQTI categories for the South 
Puget Sound monitoirng region in 1999, compared to 2011.  The differences between the years are not statistically 
significant except for the inconclusive category, as indicated by the difference confidence intervals containing the value 
zero.  The difference for the inconclusive category is statistically significant; i.e., significantly more area had conflicting 
chemistry, toxicity, and benthos results in 2011 than in 1999. 

Sediment Quality Triad 
Index Category 

1999 2011 Difference (1999-2011) * = significantly 
different 

(alpha=0.05) 
Estimate 
(% area) 

Confidence Limit Estimate 
(% area) 

Confidence Limit Estimate 
(% area) 

Confidence Limit 
Lower Upper Lower Upper Lower Upper 

Unimpacted 61.82 44.59 79.04 66.15 55.66 76.65 4.34 -15.31 23.99 
 Likely unimpacted 35.17 17.66 52.68 16.59 8.06 25.13 -18.58 -37.37 0.22 
 Possibly impacted 2.86 0.00 6.11 6.27 0.49 12.04 3.41 -1.69 8.50 
 Likely impacted 0.16 0.00 0.31 0.65 0.00 1.77 0.50 -0.63 1.63 
 Clearly impacted 0.00 n.a. n.a. 0.00 n.a. n.a. 0.00 n.a. n.a. 
 Inconclusive 0.00 n.a. n.a. 10.33 3.01 17.66 10.33 2.86 17.81 * 

* Olsen et al. (in prep.), α = 0.05 
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Comparisons with Other Regions 

Incidence and spatial extent of sediment condition in eight sediment monitoring regions 
and all of Puget Sound. 

Sediment Triad Index 
Category 

Regional Baseline Second Baseline 

Stations Area Stations Area 

No. (%) km2 (%) No. (%) km2 (%) 

Central Sound 128 (100.0) 683.9 (100.0) 80 (100.0) 667.4 (100.0) 
Unimpacted 76 (59.4) 633.3 (92.6) 53 (66.3) 480.6 (72.0) 
Likely unimpacted 34 (26.6) 43.4 (6.4) 16 (20.0) 126.9 (19.0) 
Possibly impacted 11 (8.6) 5.1 (0.7) 4 (5.0) 7.5 (1.1) 
Likely impacted 6 (4.7) 1.9 (0.3) 4 (5.0) 5.7 (0.9) 
Clearly impacted 1 (0.8) 0.1 (0.0) 0 (0.0) 0.0 (0.0) 
Inconclusive 0 (0.0) 0.0 (0.0) 3 (3.8) 46.7 (7.0) 

Strait of Georgia 61 (100.0) 386.9 (100.0) 40 (100.0) 360.6 (100.0) 
Unimpacted 51 (83.6) 327.5 (84.6) 21 (52.5) 201.6 (55.9) 
Likely unimpacted 7 (11.5) 54.6 (14.1) 9 (22.5) 82.5 (22.9) 
Possibly impacted 3 (4.9) 4.8 (1.2) 2 (5.0) 1.0 (0.3) 
Likely impacted 0 (0.0) 0.0 (0.0) 0 (0.0) 0.0 (0.0) 
Clearly impacted 0 (0.0) 0.0 (0.0) 0 (0.0) 0.0 (0.0) 
Inconclusive 0 (0.0) 0.0 (0.0) 8 (20.0) 75.6 (21.0) 

Whidbey Basin 39 (100.0) 338.1 (100.0) 40 (100.0) 353.3 (100.0) 
Unimpacted 10 (25.6) 104.8 (31.0) 20 (50.0) 167.7 (47.5) 
Likely unimpacted 19 (48.7) 213.0 (63.0) 17 (42.5) 165.7 (46.9) 
Possibly impacted 2 (5.1) 0.1 (0.0) 1 (2.5) 11.5 (3.3) 
Likely impacted 6 (15.4) 0.6 (0.2) 1 (2.5) 0.3 (0.1) 
Clearly impacted 1 (2.6) 0.1 (0.0) 0 (0.0) 0.0 (0.0) 
Inconclusive 1 (2.6) 19.6 (5.8) 1 (2.5) 8.2 (2.3) 

South Sound 42 (100.0) 341.6 (100.0) 55 (100.0) 317.7 (100.0) 
Unimpacted 24 (57.1) 211.2 (61.8) 30 (54.5) 210.2 (66.2) 
Likely unimpacted 14 (33.3) 120.2 (35.2) 12 (21.8) 52.7 (16.6) 
Possibly impacted 2 (4.8) 9.8 (2.9) 7 (12.7) 19.9 (6.3) 
Likely impacted 2 (4.8) 0.5 (0.2) 1 (1.8) 2.1 (0.7) 
Clearly impacted 0 (0.0) 0.0 (0.0) 0 (0.0) 0.0 (0.0) 
Inconclusive 0 (0.0) 0.0 (0.0) 5 (9.1) 32.8 (10.3) 

Hood Canal 21 (100.0) 331.7 (100.0) 30 (100.0) 294.8 (100.0) 
Unimpacted 7 (33.3) 106.1 (32.0) 7 (23.3) 64.6 (21.9) 
Likely unimpacted 11 (52.4) 186.8 (56.3) 18 (60.0) 178.1 (60.4) 
Possibly impacted 3 (14.3) 38.8 (11.7) 2 (6.7) 18.5 (6.3) 



 

2011 South Puget Sound Marine Sediment Quality Triad Data Summary Page 11 

Sediment Triad Index 
Category 

Regional Baseline Second Baseline 

Stations Area Stations Area 

No. (%) km2 (%) No. (%) km2 (%) 
Likely impacted 0 (0.0) 0.0 (0.0) 3 (10.0) 33.7 (11.4) 
Clearly impacted 0 (0.0) 0.0 (0.0) 0 (0.0) 0.0 (0.0) 
Inconclusive 0 (0.0) 0.0 (0.0) 0 (0.0) 0.0 (0.0) 

San Juan Archipelago 30 (100.0) 80.7 (100.0) 

Sampling in June 2012 

Unimpacted 10 (33.3) 26.9 (33.3) 
Likely unimpacted 18 (60.0) 48.4 (60.0) 
Possibly impacted 1 (3.3) 2.7 (3.3) 
Likely impacted 0 (0.0) 0.0 (0.0) 
Clearly impacted 0 (0.0) 0.0 (0.0) 
Inconclusive 1 (3.3) 2.7 (3.3) 

E. Strait of Juan de Fuca 30 (100.0) 61.8 (100.0) 

Available after 2013 

Unimpacted 15 (50.0) 22.4 (36.2) 
Likely unimpacted 10 (33.3) 25.8 (41.7) 
Possibly impacted 2 (6.7) 5.5 (8.8) 
Likely impacted 0 (0.0) 0.0 (0.0) 
Clearly impacted 0 (0.0) 0.0 (0.0) 
Inconclusive 3 (10.0) 8.2 (13.3) 

Admiralty Inlet 30 (100.0) 69.2 (100.0) 

Available after 2014 

Unimpacted 28 (93.3) 66.1 (95.5) 
Likely unimpacted 2 (6.7) 3.1 (4.5) 
Possibly impacted 0 (0.0) 0.0 (0.0) 
Likely impacted 0 (0.0) 0.0 (0.0) 
Clearly impacted 0 (0.0) 0.0 (0.0) 
Inconclusive 0 (0.0) 0.0 (0.0) 

Total Study Area 381 (100.0) 2294.1 (100.0) 

Available after 2014 

Unimpacted 221 (58.0) 1498.3 (65.3) 
Likely unimpacted 115 (30.2) 695.3 (30.3) 
Possibly impacted 24 (6.3) 66.7 (2.9) 
Likely impacted 14 (3.7) 3.0 (0.1) 
Clearly impacted 2 (0.5) 0.2 (0.0) 
Inconclusive 5 (1.3) 30.5 (1.3) 
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Puget Sound Sediment Triad Index (SQTI)
Regional & Puget Sound-wide Trends
Regional sediment  
quality baseline 
comparison to Puget 
Sound-wide:
• So. Sound most 

similar
• Admiralty Inlet has 

the greatest area of 
unimpacted
sediments

• Area of unimpacted
sediment declined 
in St. of Georgia, 
Central, and Hood 
Canal

• Overall sediment 
quality increased in 
the Whidbey Basin 
and South Sound

Strait of Georgia

1997
wmSQTI = 93.4

2006
wmSQTI = 87.2

2004 – 2014
wmSQTI = 

Puget Sound

1997 – 2003
baseline

wmSQTI =  86.1

Available 
2015

Central Region

1999 – 1999 
wmSQTI = 96.5

2008 – 2009 
wmSQTI = 89.6 

Whidbey Basin

1997
wmSQTI = 74.0   

2007
wmSQTI = 79.6 

South Sound

1999
wmSQTI = 84.8  

2011
wmSQTI = 86.6

San Juan Islands

2002-2003
wmSQTI = 74.2

2012
wmSQTI =

E. St. of Juan de Fuca

2002-2003
wmSQTI = 75.4

2013
wmSQTI =

Admiralty Inlet

2002-2003
wmSQTI = 96.8

2014
wmSQTI =

Hood Canal

1999
wmSQTI = 71.3

2004
wmSQTI = 62.9

Available 
2014

Available 
2015

Available 
2013

Pie charts        represent 
percent of study area 

characterized by 6 SQTI 
levels of sediment                  

quality

Sediment Quality 
Triad Index 

Category

Sediment 
Quality Triad 
Index Score

 Unimpacted  >81-100
 Likely unimpacted  >57-81
 Possibly impacted  >35-57
 Likely impacted  >5-35
 Clearly impacted  0-5
 Inconclusive

36%

42%

9%
0%

0%
13%

34%

60%

3%
0%

0% 3%

96%

4%
0%0%0% 0%

32%

56%

12% 0%
0%

0%

62%
35%

3%<1%
0%
0%

93%

6%

<1%
1% <1%

0%

31%
63%

0%
<1% 6%

85%

14%

1%
0%

0%0%

56%23%
0%
0%
0%

21%

48%47%

3%<1%
0%

2%

72%

19%

1%
1% 0% 7%

22%

60%

6% 12%

0% 0%

65%
30%

3%
<1%

<1%1%

66%17%

6%
1%

0%

10%

 

Spatial patterns of sediment condition in eight sediment monitoring regions and all of Puget Sound. 
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