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Total Organic Carbon (TOC)

Sampling schedule

TOC was measured for all samples except in 1997-1999.

Analytical laboratories

Analytical laboratories and methods for TOC measurements for the Puget Sound Long-
Term Sediment Monitoring Program, 1989-2015.

Years Laboratory Method

1989-1996 |Analytical Resources, Inc. PSEP, 1986 (70°C)

Both PSEP, 1986 (70°C) and
2000-2016 |Manchester Environmental Laboratory |Modified PSEP, 1986 (104°C)*

* Only results for PSEP, 1986 (70°C) are used.
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Graphical data summaries
Percent total organic carbon (TOC) by station, for the Long-Term Sediment Monitoring

Program, 1989-2016. All field replicates and lab duplicates are shown, along with result
qualifiers, by analytical laboratory.

Example and legend for total organic carbon content:
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Graphical depictions for TOC data are linked below:
Station 3, Strait of Georgia

Station 4, Bellingham Bay
Station 13, North Hood Canal
Station 21, Port Gardner

Station 29, Shilshole

Station 34, Sinclair Inlet

Station 38, Point Pully

Station 40, Thea Foss Waterway

Station 44, East Anderson Island
Station 49, Inner Budd Inlet
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Grain Size

Sampling schedule

Grain size was measured for all samples; however, the results for 1995 were deemed
by Ecology to be unusable.

Analytical laboratories, methods, and grain size classes

Analytical laboratories, methods, and grain size classes for the Puget Sound Long-Term
Sediment Monitoring Program, 1989-2016. Except in 1995, analyses followed the
PSEP protocol (wet-sieving plus pipetting of fines) with salt correction (PSEP, 1986).

In 1995, ASTM D-422 (dry sieving plus hydrometer for fines) was used; however, the
results for the coarse and fine fractions were not reconciled by the lab and therefore

were deemed by Ecology to be unusable.

Years |Laboratory Method Size Classes
1989 |Columbia Analytical Services, Inc. |PSEP, 1986 Gravel/sand/silt/clay
1990 |Hart Crowser PSEP, 1986 Gravel/sand/silt/clay
iggi Soil Technology, Inc. PSEP, 1986 Gravel/sand/silt/clay
1995 |Columbia Analytical Services, Inc. |ASTM D-422 Gravel/sand/silt/clay
1996 |Soil Technology, Inc. PSEP, 1986 Gravel/sand/silt/clay

: . . Modified Wentworth (gravel/
1997 |Columbia Analytical Services, Inc. |PSEP, 1986 5 sand classes/silt/clay)
1998 |Hart Crowser PSEP, 1986 Modified Wentworth
1999- |Rosa Environmental and o
2004 Geotechnical Laboratory PSER, 1986 HeEIHEE Bl
2005- |Analytical Resources, Inc. .
2014 (formerly Rosa) PSEP, 1986 Modified Wentworth
2015- |[Materials Testing & Consulting, Inc. o
2016 (ARI spin-off: formerly Rosa) PSEP, 1986 Modified Wentworth

Data analyses

Prior to data analysis, all grain size data were standardized to 100%.

Results summary
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Mean sediment grain size (gravel, sand, silt, clay), by station and year, for the Long-Term Sediment Monitoring Program,
1989-2016.
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Graphical data summaries

Percent fines (silt + clay), by station, for the Long-Term Sediment Monitoring Program,
1989-2016. All field replicates and lab duplicates are shown, by analytical laboratory.

Example and legend for grain size proportions:
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Graphical depictions for grain size data are linked below:

Station 3, Strait of Georgia

Station 4, Bellingham Bay
Station 13, North Hood Canal
Station 21, Port Gardner

Station 29, Shilshole

Station 34, Sinclair Inlet

Station 38, Point Pully

Station 40, Thea Foss Waterway

Station 44, East Anderson Island
Station 49, Inner Budd Inlet
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TOC-grain size relationships

Mean TOC and grain sizes by year, by station.

Mean Grain Size and TOC, Station 3 (Strait of Georgia)
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Mean Grain Size and TOC, Station 13 (North Hood Canal) Mean Grain Size and TOC, Station 21 (Port Gardner)

| . —— Gra\;el 704 F 1.6 —e— Gravel
a L — #& — San R
90 =--no - g /F'_"\-—'~i/ \\, _(r \\ 0.6 - & Sit ] r --:—-- :tnd
| S~o e T way” Sm Clay b 4 Clay
80 - L ToC 60 A K + 15 Toc
] 1 A A I
I IV ' ~*
70- 05 sol 4 YN VAU OW AL el i s
.. e 3 N YR AL onl Tk
8 60- Co 3 p AN A VAV ATI T NS AVAd N R
T ¢ § 4040 o N A 4 w 130
& 50+ 04 = o VAN \y h ] c
8 | & 8 v o \ H £
@ 40 ) » 304 |\ L12 9
c r [ c v ! [
g i o i iy L o
© 309 0.3 © 20 & L1
20+ I i
] 10+ L 1.0
10 e ™™ .. :
JPe—— O TN e N 4 .l 0.2 |
0{e— —8— L e S S e e e e a = a ] 0 e—e—e—0—0—0 Py -9 0900009000000 9 0.9
o e e e LA e e e e L S s s s s s e —fr T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015
Mean Grain Size and TOC, Station 29 (Shilshole) Mean Grain Size and TOC, Station 34 (Sinclair Inlet)
—@— Gravel _ —@— Gravel
70+ . L 2.50 —=— 5:: 80 * - 3.2 —=— 5::
‘._ " —- iwllt ! . '.' \‘ L —- iwln
\ & lay / lay
\ g | 7044 P L
601 % e I /'.\. e, = i pd A ey N 30 =
ALY 3 LA Y A 4 N’ X A fURSWeR o e JER IR S S
WS F NI AL 2 S ¥ L2025 60 gl LM vy M PPY
_ 50+ ¥ e v Y T 6
c c [
3 %) 8 501 F260
2 - g 407 F24 §
30 ° @ ]
c R ] c [ 9]
3 ] n) X o ‘g 304 L a
o e AL AR a - 1.75 o 22
204 R ERVE A TV R ‘\ AT |
) ST A ! \\,l W \ ;" 207 L 2.0
A\ VM ‘., ! i \h/ﬂ y ¥ [ 1 B Fos .
104 \“I -\‘I--l—il I\.l 104 P ,’.\"\‘r., \-.—l\ '!-' \'1/' L
] - 1.50 LN\ SO, = L 1.8
¥ \ /\ / \ g L
0-e—e—> | 04
—r T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T —fr T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T - 16
1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015

Puget Sound Long-Term Marine Sediment Monitoring Physical Characteristics Summary
Page 11



Grain Size Percent

Grain Size Percent

Mean Grain Size and TOC, Station 38 (Point Pully)
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Mean Grain Size and TOC, Station 44 (Anderson Island)
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Correlation between TOC and percent fines, overall and by station.

Pearson

Station | correlation, r | p-value

Overall 0.872 <0.0005
3 0.656 <0.0005
4 -0.129 0.384
13 0.892 <0.0005
21 0.658 <0.0005
29 -0.169 0.240
34 -0.218 0.097
38 -0.196 0.115
40 0.160 0.272
44 0.663 <0.0005
49 0.258 0.051

Marginal plots of TOC and percent fines, with regression of TOC on percent fines,
overall and by station.

Overall (all stations and years)
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3.5

Station 3, Strait of Georgia
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3.5

Station 13, North Hood Canal
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Station 29, Shilshole
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Station 38, Point Pully
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3.5

Station 44, East Anderson Island
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Sulfides and Ammonia
Sediment total sulfides by station and year

Sediment Sulfide by Year
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Total sulfides in sediment and porewater, 2015, by station.

Total Sulfide in Sediment and Porewater
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Ammonia as Nitrogen in sediment and porewater, 2015, by station.

Ammonia as Nitrogen in Sediment and Porewater
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Case Narratives
Case narratives for all laboratory analyses are available from the report authors upon
request.
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Medium Sand, Station 3
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Total Organic Carbon, Station 4
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Gravel, Station 4
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