




































































































































































































































































COORDINATES

HOLE LOCATION

NO.
53 PINOLE SHOAL

FE S 5
SAMPLING DATES 22MARTY 3APR74  13MAY74 IJUNTe  31UULT¢ 23AUGTM 4SEPTY 90CT 74 BNOVTY YOECT4
DEPTH OF SEDIMENT
BELOW MLLW (FT} 18.5 19.0 18.5 21.5% 21.0 21.5 21.5 21.0 21.5 22.0
THICKNESS OF
LAYERS (IN)
FLUFF 0.2 0.5 1.5 2.0 Q.0 0.0 1.0 1.5 0.0 0.0
ACTIVE 11.0 10.0 9.0 7.0 4.0 3.0 6.0 5.0 6.0 2.0
INACTiVE 8.0 12.0 15.0 8.0 0.0 18.0 13.0 8.0 23.0 20.0
SAMPLE A 3853 3928 14yl 1991 2149 2452 2524 2866 3193 3529
G.DRY/CC.WET MUD 0.522 0.673 0.812 0.682 8.716 1.178 0.887 0.7 0.461 0.650
G.IR/G.DRY MUD 4 .25€-09 -BOL- 3.77€~10 2.91E-10 3.B4E-10 -BDL- 4.55E-10 1.5QE-11 5.02E-10 3.77€-10
X DREDGE MATERIAL 20.177 0.000 0.313 0.000 0.247 0.000 0.71! 0.000 0.95% 0.31
SAMPLE B 3654 3929 L1 T4 1592 2150 2453 2525 2867 3194 3530
G.ORY/CC.WET MUD 0.492 0.470 0.623 0.874 0.615 0.866 0.721 0.656 0.676 ¢.620
G.IR/G.DRY MUD 6.76€-10 2.83E-10 3.51E-10 5.97€-10 “.54E~10 3.45€-10 9.84E-11 -BOL- 4.85E-1! -80L -
X DREDGE MATERIAL 1.845 0. 0.178 1.44) 0.708 0.151 0.000 0.000 0.000 0.000
SAMPLE C 3855 3930 1443 1583 2151 2454 2526 2868 3195 3531
G.DRY/CC.WEY MUD 0.944% 0.724 0.527 1.00% 0.668 0.758 0.702 0.322 6.703 0.660
G.1R/G.DRY MUD 1.13€-09 -B0L- 6.74E-10 2.06E~09 7.00E-10 1.4SE-10 -BOL- |.71E~-10 4.85E-11 &.70E-1
T DREDGE MATERJAL v.19¢ 0.000 1.838 8.949 1.970 0.000 0.000 0.0 0.0 0.
SAMPLE O 43686 0513 4388
G.DRY/CC.WET MUD 0.689 0.823 0.671
G.IR/G.DRY MUD 1.85E-10 5.7%E~10 1.2BE-10
X DREDGE MATERIAL 0.000 1.330 0.000
SAMPLE £
G.DRY/CC.WET MUD
G.IR/G.DRY MUD
X DREDGE MATERIAL
SAMPLE F 051y 4389
G.DRY/CC.WET MUD 0.72% 0.727
5.1R/G.DRY MUD 7.43E-10 3.54E-1)
3 DREDGE MATERIAL 2.18e8 0.000
SAMPLE 6 4387
G.ORY/CC.WET MUD 0.812
G.IR/G.DRY MUD -B0OL -
3 DREDGE MATERIAL 0.000
SAMPLE H
G.DRY/CC.KET MUD
G.IR/G.DRY MUD
3 DREDGE MATERI!AL
COORDINATES HOLE LOCATION
NO.
AF I1vw B 107 SUISUN BAY
SAMPLING DATES 23APRTY  16MAY7%  ITUUNTH  29JUL7%  13AUGT  1ISEPT4  100CT74 13NOV7w | IDECTY
DEPTH OF SEDIMENT
BELOW MLLW (FT) 35.0 33.0 ev.5 27.0 27.0 27.0 28.0 27.5 28.0
THICKNESS OF
LAYERS (IN)
FLUFF ~NA- 0.0 1.5 2.0 0.5 0.0 e.0 0.0 0.0
ACTIVE “NA- 18.0 6.0 3.0 6.0 1.0 9.0 7.0 2.0’
INACTIVE -NA- 0.0 6.0 5.0 6.0 12.0 8.0 7.0 4.0
SAMPLE A 1438 1822 2176 2380 2659 2974 3214 3436
G.DRY/CC.WET MUD NO 0.798 0.894 0.579 1,004 0.52% 0.645 0.592 0.590
G.IR/G.DRY MUD SAMPLE 7.78€-10 1.67€-10 3.D2E-10 |.85E~-10 2.60E-10 !.11E-09 !.86E~10 6.88€-10
X DREDGE MATERIAL 2.367 0.000 0.000 6.000 0.000 v.072 0.000
SAMPLE B 1438 1823 2177 2381 2660 297% 3215 3437
G.DRY/CC.WET mUD NO 0.608 1.513 0.672 0.503 0.671 0.59% 0.798 0.217
G.IR/G.DRY MU SAMPLE 7.91€-10 1.67€-10 2.05€-10 3.79E-10 4.93E-10 1.77€-09 5.65E-11 1.03E-10
I DREDGE MATERIAL e.437 0.000 0.000 0.298 0.908 T w4 0.000 0.000
SAMPLE C 1440 1824 2178 2382 2661 2976 3216 3438
G.DRY/CC.WET MUD NO 0.575% 1.337 06.709 0.260 0.749 0.592 0.875 0.350
G.IR/G.ORY MU0 SAMPLE 1.34€£-09 !.13E-10 3.77€-10 1.02E~10 %.35E-10 |.40E€-09 -B0L- B6.15E-10
3 DREDGE MATERIAL 5.¢06 0.000 0.313 0.000 0.608 5.537 0.000 1.533
SAMPLE D wbl2 4614 “086
G.DRY/CC.WET MUD 0.834 0.603 0.550
G.IR/G.DRY MUD 5.78€-10 ~80L~- 8.71£-10
X DREDGE MATERIAL 1.342 0.000 2.848
SAMPLE E 4613
G.DRY/CC.WEY MUD 0.928
G.IR/G.DRY MUD 3.39£-10
3 DREDGE MATERIAL 0.117
SAMPLE F
G.ORY/CC.WET MU0
G.IR/G.ORY MUD
3 DREDGE MATERIAL
SAMPLE G %615
G.ORY/CC.WET MUD 0.609
G.IR/G.ORY MUD $.08E-10
¥ DREODGE MATER[AL c.
SAMPLE H .
G.ORY/CC.WET MUD
G.IR/G.DRY MUD
3 DREDGE MATER]AL
Figure 19. Data sheets for hole 53, Pinole Shoal, and for

hole 107, Suisun Bay



Figure 20.

COORDINATES

HOLE
NO.
59 SAN PABLO BAY FLATS (STAKED)

LOCATION

EH 6 8
SAMPLING DATES 2APRTW  2MAYT4  WJUNTY  QUULT4  2AUGT4  3SEPT4  170CT7%  SNOVTW  13DECTY
DEPTH OF SEDIMENT
BELON MLLW (FT) 10.0 8.5 8.5 8.0 9.0 7.5 B.S 9.0 8.5
THICKNESS OF
LAYERS (IN}
FLUFF 0.4 1.5 1.5 2.0 3.0 0.0 2.0 0.0 2.0
ACTIVE 20.0 8.0 6.0 5.0 6.0 5.0 7.0 5.0 6.0
INACTIVE 0.0 6.0 12.0 .o 15.0 9.0 4.0 12.0 17.0
SAMPLE A 3922 1297 1603 1894 2203 2476 3022 3103 3364
G.ORY/CC.HET MmuUD 0.674 0.697 0.746 0.687 0.696 0.836 0.659 0.549 0.494
G.1R/G.DRY MO 5.31€~1! 1.61€-10 2.39€-10 3.96E-10 1.53E-10 2.68€-10 5.49€~10 2.00E-10 2.80E-10
2 DREDGE MATERIAL 0.00 0.0 0.000 0.%12 0.000 0.000 1.193 ¢.000 0.000
SAMPLE 8 3923 1298 160 1895 2204 2477 3023 3104 3365
G.DRY/CC.NET MUD 0.382 0.666 0.500 0.52% 0.630 0.6 0.56% 0.79¢ 0.483
G.IR/G.DRY MUD ~80L- 2.95E-10 2.67E~10 4.95€-10 2.92€-11 1.09€-10 1.0BE-08 2.71E-10 3.03E-10
X DREDGE MATERIAL 0.000 0.000 0.00 0.919 d.000 0.000 53.623 0.000 0.000
SAMPLE C 3924 1299 160% 1896 2205 78 3024 3105 3366
G.DRY/CC.HET MU0 0.474 0.%29 0.516 0.628 0.513 0.670 0.55%3 0.784 0.590
G.1R/G.DRY MUD %.83€-10 4. 49E-10 9.21£-10 4.72€-10 3.74€-10 1.59€-10 8.50€~10 1.87E-10 1.92E£-09
X DREDGE MATERIAL 0.854 0.677 3.10 0.803 0.298 0.000 2.739 0.000 8.2
SAMPLE D Y40 4642 4406 4783
G.DRY/CC.HET mUD 0.584 6.711 0.569 0.647
G.IR/G.DRY MUO -BOL~ 2.54€-10 1.24E-10 t.32€-10
2 DREDGE MATERIAL 0.000 0.000 0.000 0.000
SAMPLE € w405 w643 w407
G.DRY/CC.WET MUD 0.495 0.617 0.706
G.IR/G.DRY MUD 2.28€-10 4.99€-10 “.28E-10
3 DREDGE MATERIAL 0.000 0.941 0.576
SAMPLE F 4784
G.DRY/CC.WET MUD 0.634
5. IR/G.DRY MUD 4.40E-10
X DREDGE MATERIAL 0.638
SAMPLE G
G.DRY/CC.WEY mUD
G.1R/G.DRY MUD
2 OREDGE MATERIAL
SAMPLE H
G.DRY/CC.WET MUD
G.IR/G.DRY MUD
% DREOGE MATERIAL
COORDINATES HOLE LOCATION
NO.
1E % 5 71 SAN PABLO BAY FLATS (STAKED)
SAMPLING DATES 12APRTY  10MAYTw  7JUN74  22JUL74  BAUGTW  SSEP74 160CT74  23NOV74 I TDECTw
DEPTH OF SEDIMENT
BELOW MLLK (FT) 7.5 6.0 6.5 6.5 7.0 6.5 6.5 7.0 7.0
THICKNESS OF
LAYERS (IN)

- FLUFF 1.0 .0 2.0 0.0 0.5 6.0 2.0 0.0 1.0
ACTIVE 10.0 .0 16.0 3.0 14.0 8.0 6.0 2.0 4.0
INACTIVE 11.0 12.0 5.0 9.0 3.0 3.0 9.0 20.0 12.0

SAMPLE A 1147 117 1663 2020 2e3a 2560 2986 3262 3613
G.DRY/CC.WET MUD 0.39] 0.63% 0.629 0.560 0.580 0.805 0.530 0.507 0.613
G.IR/G.DRY MUD  7.25€-10 S.14€-10 2.38€-10 3.10E-10 2.7%E-10 3.77€-10 6.13E-10 “.63E-11 9.94E-10

2 DREDGE MATERIAL 2.097 1.013 ¢.00 0.000 ¢.000 0.310 1.525 0.000 3.476

SAMPLE B 1148 1418 1664 2021 2231 2561 2987 263 361
G.ORY/CC.WET MUD 0.587 0.567 0.583 0.537 0.658 0.678 0.562 0.600 0.626
G. IR/G.DRY MUD 7.69€-10 1.05E-09 2.15E-10 2.42E-10 1.05€-10 8.24E~10 S.67€-10 }.35€~10 2.36€E-10

X DREDGE MATERIAL 2. 3.785 0.000 0.0 0.0 2.604 1.287 0.0 0.0

SAMPLE € 1149 1419 1665 2022 2232 2562 2988 3264 3615
G.DRY/CC.WET MUD 0.527 0.643 0.524 0.609 0.657 0.720 0.660 0.702 0.636
G.IR/G.DRY MUD  5.15E-10 5.90E~10 8.69E-10 |.50E-10 -BDL- 3.33E-10 -8DL- 3.77€-10 4.70€~-10

t DREDGE MATERIAL 1.021 1.40 2. 0.000 0.000 0.088 0.000 0.3 0.788

SAMPLE D CTt-0) 4455 w57 4458 4837 4839
G.DRY/CC.WET MUD 0.679 0.824 0.875 0.689 0.602 0.568
G.1R/G.DRY MUD 5.45E-10 6.01€-10 -BOL- -8DL- 0.00E+00 |.B7€-10

3 DR:PGE MATERIAL 1.179 . 1,461 0.000 0.000 0.000 0.000

SAMPLE £ . : 4456 4459 w840
G.DRY/CC.WET MUD 0.811 0.718 0.589
G.1R/G.DRY MUD 4. 10E-10 -80L - 3.63E-10

3 DREDGE MATERIAL D.4B2 0.000 0.2u42

SAMPLE F «B838
G.DRY/CC.WET MUD 0.573
5.1R/G.DRY MUD -BOL-

X DREDGE MATERIAL 0.000

SAMPLE G
G.DRY/CC.WET MUD
G.I!R/G.DRY MUD

3 DREDGE MATERIAL

SAMPLE H
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

Data sheets for holes 59, T1,

89, and 101, San Pablo

Bay Flats (sheet 1 of 2)



COORDINATES
JE 2 8
SAMPL NG DATES

DEPTH OF SEDIMENT
BELOW MLLW (FT)

THICKNESS OF

LAYERS (IN)
FLUFF
ACTIVE
INACTIVE

SAMPLE A
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE B
G.ORY/CC.RET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE C
G.DRY/CC.WET MUD
G.IR/G.DRY MJD

% DREDGE MATERIAL

SAMPLE D
G.DRY/CC.WET MUD
G.1R/G.DRY MUD

X DREDGE MATERIAL

SAMPLE E
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE F
G.ORY/CC.RET MUD
5.1R/G.DRY MUD

I DREDGE MATERIAL

SAMPLE G
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE H
G.DRY/CC.WET MUD
G.!R/G.DRY MUD

3 OREDGE MATERIAL

COORDINATES
JC 4 3
SAMPLING DATES

DEPTH OF SEDIMENT
BELOW MLLW (FT)

THICKNESS OF

LAYERS (IN)
FLUFF
ACTivVE
INACTIVE

SAMPLE A
G.DRY/CC.WET MUD
G.1R/G.DRY MUD

X DREDGE MATERIAL

SAMPLE B
G.DRY/CC.WET MUD
G.1R/G.DRY MUD

¥ DREDGE MATERIAL

SAMPLE C
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

% DREDGE MATERIAL

SAMPLE O
G.ORY/CC.WET MWD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE €
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

I OREDGE MATERIAL

SAMPLE F
G.ORY/CC.WET MUD
5.IR/G.DRY MUD

I DREDGE MATERIAL

SAMPLE G
G.DRY/CC.HWET MUD
G.1R/G.DRY MUD

X DREDGE MATERIAL

SAMPLE M
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

HOLE
NO.
89

HOLE
N

0.
100

9.
2.
3.

3.

Figure 20 (sheet 2 of 2)

LOCATION

SAN PABLO BAY FLATS (STAKED)

IBAPRTY  2IMAYT4  18JUNTY  1BJULTH  14AUGTY 12SEPTY 30CTT4  12NOVT4 9DECTw
.5 5.0 5.0 5.5 5.5 5.5 5.9 5.0 5.0
0.0 1.0 .0 0.0 0.0 1.0 0.0 1.0 1.0
8.0 7.0 0 1.0 9.0 8.0 6.0 8.0 7.0
10.0 7.0 .0 12.0 5.0 i2.0 12.0 16.0 19.0
1186 1480 1840 1951 234k 2599 27e8 3205 3418

0.626 0.% 0.851 0.71% 0.855 0.730 C.741 0.61%9 0.710
B3€E-10 4.06E-10 2.37€-10 9.41E-10 -BDL- 2.54E-10 6.87E-11 !hE 09 3.75E-10
1.882 0.463 0.000 3.206 0.000 0.000 0.000 “.246 0.301
1187 1481 1841 1952 2345 2500 2789 3206 3419
0.635 0.64%) 0.722 0.740 0.85] 663 0.593 0.637 0.8688
21E-10 2.60E-10 5.69E-10 B.84€E-10 1.92E~-10 2. OME 10 1.91E-11 4.79E-10 2.44E-09
2.0 0. .298 2.912 0.000 0.000 0.000 0.811 10.9089
1188 1482 1842 1953 2346 2601 2790 3207 3420
0.651 0.594% 0.60% 0.60% 0.697 0.703 0.686 682 0.724
75€-10 6.59E~10 1.07€-10 7.07€-10 1.47€~10 5.5%5E-10 ~B0L- 5. ESE 10 8.53E-10
0.303 1.7% 0.000 2.006 0.0 1.223 0.000 1.074 2.752
4513 4843 nsws 4546 4766 4764
0.578 0.584 n,554 0.617 0.62% 0.717
2.95€-10 -80L- 7. GSE 1 -BOL - 1. EIE 10 1.39€-10
0.000 0.000 0.000 n,qou 0.000 0.000

US4y

0.711

1.22€-10

0.000
w547 4767 4765
0.610 0.554 0.630
%.07E-10 3.65E-10 3. 79£ 10
0.466 0.253 .3a4

LOCATION

SAN PABLO BAY FLATS (STAKED)

295APRTY  22MAYT4  13JUNTY  22JULT4  I4AUGTY 9SEPTY 40CT74  23NOVT4 9DEC74
5.0 5.0 5.0 5.% 6.0 5.5 5.0 5.5 5.5
1.0 3.0 .0 0.0 0.0 1.0 1.0 0.0 0.0
5.0 8.0 5.0 70 8.0 i0n0” 7707 17707 270
9.0 6.0 12.0 9.0 “.0 11.0 8.0 3.0 16.0
12ee 1534 1753 1987 2347 2569 294y 327) 3409

0.520 0.453 0.724 0.756 0.680 0.737 0.655 c.u7 0.660
03E~10 3.38E-10 3.72E~-10 5.78€-10 1.29E-10 1.75€-10 1.97E~09 4.17E~10 3.40E-10
3.011 0.113 .28 1.342 0.000 0.000 8.479 0.518 0.123
teel3 1535 1754 1988 2348 2570 2945 3272 3410
0.657 0.703 0.664 0.661 0.648 0.64) 0.665 0.564 0.619
B0E-09 3.6BE-10 %.30£-10 S.33E-10 -BOL~ -B0L~ 2.54€-09 3.01E-10 2.62E-~10
12.751 0.268 0.58% 1.111 0.000 0.000C 11.392 0.000 0.000
1224 1536 1755 1989 2349 257 2946 3273 3ull
0.675 0.767 0.718 0.705 0.676 0.76) 0.759 0.799 0.687
B6E-09 4.78€-10 S, SEE IO 3.93E-10 4.76€E-10 4.13E-10 7.40€-10 B.23E-11 -B0L-
17.156 0.830 0.393 £.92! 0.500 2.173 0.000 0.000
4588 4B62 %530 4592
G.668 0.593 0.743 0.695
07E-10 2.61E-10 B8.92E-10 1.50E-09
0.000 0.c00 2.953 6.057
4589 4863 4591 4593
0.694 0.615 0.740 0.776
-BOL- -80L- 2.1B6E~10Q -BOL-
0.000 0.000 0.000 0.000



manner that ensured that the analytical sample would not
be accidentally contaminated by any iridium that might
have been deposited on the outside of the plastic
container.

Test area samples

126. Data sheets for sampling locations (holes) in various parts
of the test area are shown in Figures 18-20. Examination of the data
reveals that the depth of sediment measurement often conflicts with the
thickness measurements of fluff, active, and inactive layers as pre-
viously defined. That is, from month to month the measured changes in
depth of sediment cannot be correlated with corresponding changes in
the measured sediment layers. Reference 10 discusses this conflict.

127. With regard to the other entries on the data sheets, because
iridium concentration was determined on a dry-weight basis, it was
necessary to measure an in-place or bulk density in units of grams of
dry sediment per cubic centimetre of wet sediment. The reported den-
sity measurements have a wide range of values., Some of this variation
may result from the difficulty of physically removing a specified
volume from the core sample as received; that is, marking 25.4% mm (1 in.)
of sediment on a 762-mm (30-in.) column, removing the water above the
sediment, and then spooning out the sediment to a 25.4-mm (1-in.) depth.

128. The numerical values for the iridium concentration (g Ir/g
of dry sediment) probably contain a small experimental error when com-
pared with the uncertainties involved in some of the other steps of the
tracer program. Several sets of data were obtained from replicate fire-
assayed tests of sediments with known iridium concentrations. Statisti-
cal analysis of these data always resulted in a coefficient of variation
of less than 10 percent. The overall experimental error for the sam-
pling and laboratory operations was not defermined and probably could
not be measured because so many steps in the operations could not be
controlled. However, many of these errors are compensating, and the
large number of samples, almost 4000, increases the credibility of the
final results.

129, The value for the percentage of dredge material discussed

previously was determined by dividing the measured iridium concentration

88



by the theoretical iridium concentration applied to the tagged sediments,
assuming that all the iridium was uniformly fixed to the tagged dredged
sediments which were uniformly mixed in each hopper released. A few
values greater than 100 percent were obtained possibly as the result of
nonuniform mixing of the iridium with the dredge sediments. Then too,

as suggested by the hopper samples, since rehandling of previously
dredged tagged sediment yielded an initial iridium content, the usual
tagged sediment addition resulted in an iridium concentration higher
than the theoretical concentration described above.

130. The large number of data points obtained from the grid pat-
tern was a challenging problem in analysis and presentation. The solu-
tion was the creation of a series of computer-prepared graphic displays¥
of the test area showing the distribution of the tagged sediments over
space and time. Figures 21, 22, and 23 show the sediment distribution

for May, August, and October 1974 as follows:

Sediment Layer May August October
Layer A
0-25.4 mm (0-1 in.) Figure 2la TFigure 22a Figure 23a
Layer B
25.4-127 mm (1-5 in.) Figure 21b Figure 22b Figure 23b
Layer C

127-229 mm (5-9 in.) Figure 2lc Figure 22¢ Figure 23c

131. The displays for May indicate that traced dredged sediments
had circulated to all parts of the test area and were deposited at the
three sample depths. In contrast, the August presentations show that
in the first 229 mm (9 in.) of sediment in many parts of the test area
there were essentially no traced dredged materials; while in the areas
where traced dredged materials were present, their concentration was
lower than those in the May period. In October a dramatic increase in
the concentration of traced dredged sediments in each of the three

layers was noted as compared with the August displays. This increase

¥ The plots were prepared by the U. S. Army Corps of Engineers,
Hydrologic Engineering Center, Davis, California.
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DREDGE DISPOSAL STUDY - SAN FRANCISCO BAY AND ESTUARY
1 ‘The X's are the locations of the sampling sites, displayed as the per-
1 cent dredge material observed in Sample A - top layer.
§ May Sampling Period
(]
}r Zero to one-half percent dredge material ’ T
} ] One-half to two percent dredgs material
; [ ] Two to four percent dredge material .
}'7 + Four to #ix parcent dredgs material o
5 V4 Six to eight percent dredge material
{ a Eight to ten percent dredge material
} [=] Teon to twenty percent dredge material T
; a Twenty to forty parcent dredge material
{ =2 Forty to eighty percent dredge matsrisi
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a. Layer A (0-25.4 mm)

Figure 21. May sampling period (sheet 1 of 3)
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DREDGE DISPOSAL STUDY - SAN FRANCISCO BAY AND ESTUARY
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resulted from the September-October 19T4 dredging of the Mare Island
Strait which redistributed the tagged sediments previously introduced
in the February-March 1974 dredging. In the authors' opinions, the
October results, occurring seven months after the introduction of the
traced sediments, provide conclusive evidence of the success of the
sediment tracing technique developed.

132, Similar figures have been plotted (not included) for each
month from April to December. In April the traced sediment had circu-
lated to all locations in the test area. The traced sediment concentra-
tions then proceeded to decline through September, as illustrated in the
May to August comparison. After the October increase, the concentration
decreased again in November and December. These changing patterns can
result from tagged particles returning to the Mare Island Strait, tagged
particles being carried out of the test area, dilution of the tagged
particles with inert particles, or tagged particles being covered by
a new layer of inert particles. An attempt will be made to evaluate
these separate effects in the San Francisco District report.lo

Mare Island Strait profile samples

133. The locations and iridium concentrations of the profile
samples collected in the Mare Island Strait just prior to the September-
October 1974 dredging operation is shown in Figure 24. Concentrations
of traced dredged materials are given for layers B and C and, where
available, for lsyers D and E. Leyers B and C were determined by divid-
ing the sediment column received in a T62-mm (30-in.) sampling tube into
two equal sections. Thus, the B and C layers represent the material re-
siding in the first 762 mm (30 in.) of sediment below the surface. In
some cases, a second core was obtained by pushing another T762-mm
(30-in.) sampling tube into the sediment layer 762 to 1524 mm (30 to
60 in.) below the surface. This tube was then equally divided and
designated D and E layers. The iridium concentration gradients defined
by layers A-E indicate that 1524 mm (60 in.) was not sufficiently deep
to account for all the traced dredge material and that indeed the deeper
sediments may have had a higher concentration than the layer E samples.

Verification of the higher concentrations in the deeper sediments was
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not possible because the dredge removed more than a 152L4-mm (60 in.)
depth of material in Mare Island Strait during the September-October
dredging operation. As a result, the Mare Island Strait profile data
cannot be used to rigorously account for the high traced sediment con-
centrations detected throughout the test area in the October sampling.

134. In an attempt to determine when and how much traced dredge
sediments reentered the Mare Island Strait during the entire testing
period, other data were analyzed. Figure 25 shows the data collected
for the March-December sampling of holes 1-6 and 63-64. These holes
are located in the Mare Island Strait, as shown in Figures 11 and 17.
In Figure 25, sample A is for the 0-25.4-mm (0-1-in.) layer of sediment,
and each sample from B on is for an additional 101.6 mm (4 in.) of
sediment.

135. In the first sampling periods of March, during dredging and
tagged sediments introduction, the concentrations of tagged sediments
sampled from the Strait and those collected from the dredge's hoppers
(Table 12) show a reasonable relationship. After March, the concentra-
tions were lower in an equivalent layer, but a similar concentration
can often be seen (Figure 25) in layers of greater depth, suggesting
a continuous buildup of sediment above the original heavy influx im-
mediately following dredging.

Samples from outside test area

136. Table 13 lists the stations sampled outside of the tracer
program test area and the percentage of traced sediments noted at each
location. The locations of the sampling stations can be seen in Fig-
ure 16. The data indicate some tagged sediments to be in the area
adjacent to the cities of Oskland and Alameda. All of the samples were
taken in the September-December 19Th period, six months after the ori-
ginal introduction of the tagged sediments but during and after the
redredging. Thus, it is not possible to determine the arrival time

of the traced material.

Conclusions

137. All objectives of the EERL-SRI joint study to identify,
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COORDINATES  HOLE
NO.

GH 910
SAMPLING DATES

DEPTH OF SEDIMENT
BELOW MLLW (FT)

THICKNESS OF

LAYERS (IN)
FLUFF
ACTIVE
INACTIVE

SAMPLE A
G.ORY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATER]AL

SAMPLE B
G.DRY/CC.WET MUD
G.IR/G.ORY MUD

X DREDGE MATERIAL

SAMPLE C
G.ORY/CC.WET MUD
G.IR/G.DRY MUD

3 DREDGE MATERIAL

SAMPLE O
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

1 MARE 1|

LOCATION

SLAND STRAIT

JUMARTY  27MARTY GAPRTw THAYTH JWJUNTY  25JUL T 21AUGTY  185EPT%

32.0 3.0 33.0 20.95 30.0 29.5 29.0 27.%
0.5 0.5 1.0 5.0 17.0 7.0 “.0 3.0
25.0 a7.0 20.0 10.0 0.0 20.0 41.0 46.0
c.0 c.o 5.0 4.0 0.0 0.0 3.0 0.0

1016 3856 3658 1354 1780 2062 2431 2695
0.745 0.549 0.208 0.57% 0.446 0.641 0.652 0.478
1.33-08 6.50€-10 9.82€-10 5.25E-10 3.65€-10 S.10E-10 6.6BE-10 2.54E-10
66.840 1.7 3.415 1.072 0.250 0.995 1.806 0.000
1017 3857 3659 1355 1781 2063 auze 2696

0.376 0.494 0.550 0.457 0.425 0.53p 0.490 0.u471
9.66€-09 | ,SBE-09 3.66€-10 4.6SE-10 7.05E-10 3.09E-10 2.93E~10 S.14%E-11
47.940 6.501 0.254 0.762 1.997 0.000 0.000 0.000

1018 3858 3660 1356 1782 2064 2433 2697
0.506 0.556 0.609 0,417 0.498 0.548 0.493 0.541
8.16E£-09 B.32E-10 2.53E-10 7.94E-~10 3.20€-10 3.2BE-10 9.83E-11 3.72E~10
45,364 2.645 0.000 2.448 0.020 0.059 0.600 0.290

4320 4620

0.60)

1.326-10 1.01E-09
3.

0.439

X DREDGE MATERIAL 0.000 552
SAMPLE € 1020
G.DRY/CC.WET MUD 0.544
G.IR/G.DRY MUO  1.86E-08
% DREDGE MATER]AL 93.83)
SAMPLE F 4621
G.DRY/CC.HEY MUD 0.490
G.1R/G.ORY MUD 2.05€-09
3 DREDGE MATER!AL 8.870
SAMPLE G w329
G.DORY/CC.WEY MUD 0.345
G.IR/G.DRY MUC  7.66E-10
¥ OREDGE MATERIAL 2.310
SAMPLE M
G.DRY/CC.WET MUD
G.1R/G.DRY M)}
t DREDGE MATERIAL
COORDINATES  HOLE LOCATION
NO.
GE 910 2 MARE ISLAND STRAIT
SAMPLING DATES 1SMARTY  27MARTY  9APR7%  TMAY7% 1WJUNTW  250UL7%  21AUG7w  18SEPTY
DEPTH OF SEDIMENT
BELOW MLLW (FT) 3.0 .5 32.0 28.% 27.0 26.5 26.5 27.0
THICKNESS OF
LAYERS (IN}
FLUFF 0.0 0.0 1.0 7.0 4.0 15.0 4.0 2.0
ACTIVE 24.0 17.0 20.0 8.0 6.0 12.0 39.0 50.0
INACTIVE 0.0 .0 5.0 5.0 0.0 0.0 27.0 0.0
SAMPLE A 1012 3892 3661 1324 1768 2065 24904 2698
G.DRY/CC.WET MUD 0.57% 0.412 0.403 0.405 0.477 0.5%51 0.605 0.480
G.IR/G.DRY MU0 2.67E-08 %.7BE-~11 3.31E-10 2.1%€-09 1.29€-09 5.13£-10 1.57€-10 2.87E-10
% OREDGE MATERIAL 1135.049 0.000 0.079 9.338 “.973 1.013 ¢.000 0.000
SAMPLE B 4667 3893 3662 1325 1769 2066 2405 2699
G.ORY/CC.MET MUD 0.463 0.406 0.480 0.457 0.37! 0.326 0.432 0.447
G.IR/G.ORY MU0 Y.20€-10 5.85E-10 4.10E-10 1.4BE-09 “.BOE-10 6.48E~10 3.16E~10 3.02E-10
X DREDGE MATERIAL 0.573 1.381 0.482 5.948 0.839 1.70% 0.000 0.000
SAMPLE C 4668 3894 3663 1326 1770 2067 . 240B 2700
G.DRY/CC.WET MUD 0.559 0.457 0.506 0. 44y 0.449 0.459 0.410 0.395
G.IR/G.ORY MUD 2.01E-10 1.43€-09 9.11E-10 9.42€-10 3.15€~-10 ».66E-10 3.93E-10 2.38E-10
X DREDGE MATER|AL 0.000 9.709 3.0%2 3.208 6.000 0.767 0.397 0.000
SAMPLE D 4669 %139
G.DRY/CC.WET MUD 0.481 0.469
G.IR/G.DRY MUD 6.69E-11 |.31E~-i0
% DREDGE MATERIAL 0.000 0.0
SAMPLE £ 4670
G.DRY/CC.WET MUD 0.67%
G.IR/G.DRY MUD 1.48€-10
% DREDGE MATERIAL 0.000
SAMPLE F 4671 1Mo
G.ORY/CC.KET MUD 0.569 0.526
S5.1R/G.DRY 3.%6E-10 2.53E-10
¥ DREDGE MATER}AL 0.203 0.000
SAMPLE ' G 4872
G.DRY/CC.WET MUD 0.540
G.IR/G.DRY MUD 2.10€-10
X DREDGE MATERIAL 0.000
SAMPLE H
G.DRY/CC.KWET MUD
G.1R/G.DRY MUD
I DREDGE MATERIAL
Figure 25. Data sheets for holes 1-6 and 63-6k4,

Strait (sheet 1 of L)

180CT7%  2INOVT4 SDECTY

3.0 35.0 33.0

3.0 6.0 1.0

13.0 16.0 16.0

.0 2.0 “.0

3028 3328 354y
0.487 0.439 0.558
3.12€-10 6,72E-10 2.86E-10
0.000 1.824 0.000
3029 3329 3545

0.557 0.534 0.490
-BOL- 3.76€E-10 3.71€~10
0.000 0.307 0.284

3030 4733 3546
0.617 0.545 0.580
3.63£-09 B.00E-1D 1.0BE-10
16.986 2.480 0.000

4732
0.647
3.58€-10
0.218

180CT74  2INOVT4 SOEC 74

36.5 17.% 3.0
0.0 7.0 2.0
29.0 16.0 27.0
0.0 0.0 0.0
3031 3289 3448

Mare Island



COORDINATES HOLE LOCATION
NO.
GA 910 3 MARE [SLAND STRAJT
SAMPLING DATES GMARTY  2TMARTYM  SAPRTY  TMAYT4  1WJUNT4  25JULT4  21AUGTY
L]
DEPTH OF SEDIMENT
BELOW MLLW (FT) 24.0 3.0 3.0 3.0 3.5 30.0 29.5
THICKNESS OF
LAYERS (IN)
FLUFF 0.0 0.0 1.0 7.% 0.0 3.0 2.0
ACTIVE 18.0 15.0 12.0 5.0 21.0 22.0 45.0
INACTIVE 0.0 0.0 5.0 7.0 0.0 ‘0.0 0.0
SAMPLE A 3896 3859 3676 1330 1762 2068 2440
G.DRY/CC.WET MUD 0.697 0.376 0.660 0.5%54 0.569 0.422 0.518
G.IR/G.DRY MUD ~80L- T7.74E-10 -80L~- 3.12E-10 1.02€E~09 2.88£-10 4.81E-10
% DREDGE MATERIAL 0.000 2.347 0.000 0.000 3.633 0.000 0.844
SAMPLE B 3899 3860 3677 1331 1763 2069 2441
G.DRY/CC.WET MUD 0.540 0.499 0.499 0.462 0. 444 0.%531 0.527
G.IR/G.DRY MUD 2.80E-10 3.48E-09 1.56E-09 2.684E-10 3.57€-10 3.39€-10 1.20E-10C
t DREDGE MATERIAL 0.000 16. 244 6.4 0.000 0.211 0.117 0.000
SAMPLE C 3900 3861 3678 1332 1764 2070 2442
G.DRY/CC.WET MUD 0.588 0.428 0.608 0.5%29 0.546 0.491 0.556
G.IR/G.DRY MUD -B0L- 3.05€-11 %.S6E-10 4.56€E~10 2.17€-10 4.73E-10 3.03E-10
X DREDGE MATERIAL 0.000 0.000 0.92% 0.721 0.000 0.80 0.000
SAMPLE D Y1yl 4143
G.DRY/CC.HET MUD 0.573 0.707
G.IR/G.ORY MUD 1.74€~10 1.28E-10
3 DREDGE MATERIAL ¢.000 0.000
SAMPLE E
G.DRY/CC.WET MUD
G.IR/G.DRY MUD
X DREDGE MATERIAL
SAMPLE F w142
G.ORY/CC.HET MUD 0.618
5.IR/G.DRY MUD  1.5tE~1])
X DREDGE MATERIAL 0.0
SAMPLE G Yluy
G.DRY/CC.WET MUD 0.631
G.IR/G.DRY MUD 4.30€-09
¥ DREDGE MATERJAL 20.442
SAMPLE H
G.ORY/CC.WET MUD
G.IR/G.DRY MUD
¥ DREDGE MATERIAL
COORDINATES  MOLE LOCATION
NO.
FH 910 YW MARE ISLAND STRAITY
SAMPL ING DATES IWMARTY  27MARTY  SAPRTY  TMAYTH  [MUUNTY  25JULT4  21AUGTw
DEPTH OF SEDIMENT
BELOW MLLW (FT) 30.0 3c.0 29.0 32.0 31.0 29.5% 29.0
THICKNESS OF
LAYERS (IN)
FLUFF 6.5 ~NA- 2.0 9.0 0.0 2.0 2.5
ACTIVE 1.0 ~NA- 15.0 16.0 21.0 20.0 49.0
INACTIVE 0.0 ~NA- 8.0 a0 8.0 0.0 [
SAMPLE A 1042 3833 3703 1321 176% 2083 2437
G.ORY/CC.NET MUO 0.348 0.%512 0.680 0.336 0.467 0.378 0.612
G.IR/G.DRY MUD 9.87¢-09 3.42E-10 !.72€-09 4.S6E-10 2.72€-10 3.25E-10 4. I4E-10
% DREDGE MATERIAL “0.973 0.13% 7.203 0.718 0.000 0.047 0.505
SAMPLE B 104y 3836 3704 1322 1766 2084 2438
G.DRY/CC.NET MUD 0,364 0.750 0.%82 0.440 0.39% 0.708 0.%27
G.IR/G.DRY MU0  7.73E-09 1.20€-09 8.20€E-10 7.48E-10 3.84E~10 1.]16E-09 4.3BE~10
3 OREOGE MATERIAL 38.011 4.520 2.%684 2.218 0.348 4.343 0.
SAMPLE C 1043 3837 3705 1323 1767 2085 2439
G.ORY/CC.NET MUO 0.66% 0.510 0.656 Q.%47 0.431 0.596 0.558
G.IR/G.DRY MWD 4 .32€-09 6.73€-09 1.30€-09 9.68E-10 3.08C-10 6.13E-10 9.47E-)1
3 DREDGE MATERIAL 20.537 32.911 5.040 3,343 0.000 1.522 0.000
SAMPLE D 4332 wius
G.DRY/CC.WHET MO 0.635 0. 54y
G.IR/G.DRY MUD  2.63E-10 6.45E-11I
X DREDGE MATERIAL 0.000 0.000
SAMPLE €
G.ORY/CC.HET MWD
G.IR/G.DRY MUD
% DREDGE MATERIAL
SAMPLE F 4333
G.DRY/CC.HEY MUD 0.583
G.1IR'G.DRY MUD 4.86€-|0
3 DREDGE MATERIAL 0.88%
SAMPLE G
G.DRY/CC.WET MUD
G6.IR/G.DRY MUD
3 DREDGE MATERIAL
SAMPLE M 4146
G.DRY/CC.WET MUD 0.713
G.IR/G.DRY MUD 3.91£-10
X DREDGE MATERIAL 0.3

Figure 25 (sheet 2 of 4)

18SEP7Y

28.0

2.0
5.0
0.0

2701

0.%509
2.63€-10
¢.000

2702
0.509
2.51€-10
0.000

2703
0.580
3.40€E-10
0.122

18SEP 7Y

28.5

n
© N

2704
0.42%
-B0L~
0.000

2705
0.503
5.29E~10
1.091

2706
0.499
1.85€-10
0.000

180CT 7%

36.5

n
£
ooo

3055
0.396
-80L~
0.000

3056
0.543
7.46E-10
2.204

3057
0.543
t.00E-09
3.51%

180CT 7y

2INOVTY SDECTY4
36.5 37.%
.9 1.0
19.0 13.0
4.0 5.0
3292 3361
0.458 0.361
7.59E-10 1.90E-10
2.270 0.000
3293 3362
0.488 0.424
3.88E-10 3.71E-10
0.371 0.2685
3294 3363
0.611 0.475
1.51€-10 4.16E-10
0.000 0.5t2
4736
0.479
6.67£-10
1.800
4737
0.549
5.81€-10
1.360
2INOVTY SDEC T4
35.5 32.0
1.0 2.0
23.0 24.0
§50 0.0
3298 312
0.496 0.532
2.71E-10 1.79€E-10
0.0 0.000
3296 343
0.482 0.671
-BOL- 2.32€-10
0.000 0.000
3297 34l
0.584 0.671
2.81E-10 4.13£-10
0.000 0.500
4738
0.521
8.78E-10
2.881
4739
0.539
5.07€-10
0.980



COORDINATES  HOLE
NO.

FE 910
SAMPLING DATES

DEPTH OF SEDIMENT
BELOW MLLW (FT}

THICKNESS OF

LAYERS (IN)
FLUFF
ACTIVE
INACTIVE

SAMPLE A
G.ORY/CC.MET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE 8
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

BMARTY

LOCATION
S MARE ISLAND STRAIT

2TMARTY  1SAPR7% THAYTH  JWJUNTY  25JULT4  21AUGT%

35.0 35.0 3.0 35.% 35.5 35.0
0.5 1.5 6.0 9.0 1.0 1.0
17.0 8.0 9.0 13.0 9.0 2.0
5.0 8.0 5.0 0.0 5.0 0.0
3790 117 1342 1783 2071 2407

0.279 0.323 0.861 0.526 0.59% 0.679
4.51E-10 1.6BE-09 5.27€-10 2.80€~10 1.90E-10 2.10E-10
0.892 7.001 1.085 0.000 0.000 0.000

3791 1118 1343 1784 2072 2400
0.465 0.564 0.569 0.453 0.488 0.588
6.99£-10 1.72€-09 1.02€-09 4.1BE-10 3. I7E 10 4.46E~12

X DREDGE MATERIAL 9.852 1.963 7.184 3.625 0.524% 005 0.000
SAMPLE C 1097 3792 119 1344 1785 2073 2409
G.DRY/CC.WET MUD 0.538 0.493 0.582 0.543 0.547 0.656 0.580
G.IR/G.DRY MUD  3.43E-09 1.60E-09 1.00£-09 3.58E-10 5. HEE 10 -BOL~ %,77€-10
2 DREDGE MATERIAL 15.947 6.586 3.520 0.215 .160 0.000 0.82%
SAMPLE D 4514 4147
G.DRY/CC.WET MUD 0.586 0.527
G. IR/G.DRY MUD 1.12€-09 1.04E~10
3 DREOGE MATERIAL “.109 0.000
SAMPLE E 4i4B
G.DRY/CC.WET MUD 0.532
G.1R/G.DRY MUD 5.65E-11
I DREDGE MATERIAL 0.000
SAMPLE F
G.DRY/CC.WET MUD
$5.1R/G.DRY MUD
X DREDGE MATERIJAL
SAMPLE G 4515
G.DRY/CC.WET MUD 0.636
G.1R/G.0RY MUD  9.98E-11
¥ DREDGE MATERIAL 0.000
SAMPLE H
G.ORY/CC.WET MUD
G.iR/G.DRY MUD
% DREDGE MATERIAL
COORDINATES  HOLE LOCATION
NO.
FB8 910 € MARE ISLAND STRAIT
SAMPLING DATES BMARTY  27MARTY  ISAPR% TMAYTH  JMJUNTY  25JUL74  1BAUGT™
DEPTH OF SEDIMENT
BELOW MLLW (FT} 28.0 37.0 32.0 29.3 33.0 35.0 36.0
THICKNESS OF
LAYERS (IN)
FLUFF 0.5 0.5 2.5 3.0 4.5 2.0 2.0
ACTIVE 15.0 17.0 11.0 9.0 10.0 25.0 6.0
INACTIVE 0.0 0.0 t2.0 4.0 8.0 0.0 12.0
TSAMPLE A -1681 -38582 -1168 -1327 L7179 2086 2395
G.DRY/CC.WET MUD 0.560 0.365 0.497 0.674 0.662 0.446 0.616
G.IR/G.DRY MUD 2.87€-09 5.94€-11 9.95€-10 7.97€-10 7.30E-10 4.46E-10 7.29E-10

I DREDGE MATERIAL

SAMPLE B
G.DRY/CC.WET MUD
G.1R/G.DRY MUD

X DREDGE MATERIAL

SAMPLE C
G.DRY/CC.WET MUD
6. IR/G.DRY MUD

I DREDGE MATERiAL

SAMPLE O
G.DRY/CC.HET MUD
G.IR/G.DRY MUD

3 DREDGE MATERIAL

SAMPLE E
G.ORY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE F
G.DRY/CC.WET MUD
G.1R/G.DRY MUD

X DREOGE MATERIAL

SAMPLE G
G.ORY/CC.WET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE H
G.DRY/CC.HET MUD
G.IR/G.ORY MUD

X DREOGE MATERI]AL

13.094

1083
0.750
3.12E-09
14.399

1082
0.612
1.15E-09
4.297

wiwg
0.600
6. 74E-10
1.323

4150
0.650
1.52E-10
0.000

0.000 3.484 2.469 2.122 0.666 2.119
3863 1166 1775 2087 2396
0.413 0.646 LOST 0.647 0.495 0.596
8.18E-10 2.11E~09  SAMPLE 4.53E-10 6.51E-10 2.64E-1D
2.576 9.220 0.705 1717 0.000
31864 1167 1329 1776 20889 2397
0.620 0.628 0.551 0.587 0.625 0.604
-BOL- 9.54E-10 2.66£-10 6.18E-10 5.1BE-10 8.00E-11
0.000 3.273 0.000 1.551 1.037 0.000

Figure 25 (sheet 3 of L)

18SEP74  1BOCT74%  2INOV74

35.0 38.0 37.5
2.0 5.0 2.0
4.0 18.0 17.0
5.0 4.0 10.0
2707 3034 3349

0.582 0.517 0.430
3.26€-10 1.16E-10 1.BBE-10
0.051 0.000 0.000

2708 3035 3350
0.548 0.547 0.531
4.10E-10 5.73€-10 2.07€-11
0.484 1.319 0.000

2709 3036 3351
0.595 0.573 0.625
%.76€-10 3.04E-10 7.16E-11
0.818 0.000 0.000

w0
0.56%
-80L -
0.000

18SEP74  180CT74  2INOVTW

32.0 33.5 “1.5
0.0 5.0 0.0
8.0 11.0 20.0
9.0 9.0 5.0

270 3037 3235

0.648 0.603 0.527
6.10E-10 6.25E-10 6.65E-10
1.507 1.586 1.790

2711 3030 3236
0.583 0.565 0.7
3.86E-10 4.94E-10 6. 155 11
0.360 0.914 000

2712 3039 3237
0.%529 0.656 0.724
4.05€-10 5. NlC 10 3.92€-11
0.455 157 0.000

w3
0.740
2.70E-10
0.000

S0ECT4

SOECTY



COORDINATES  HOLE LOCATION
NO.

HC 9 8§ 63 MARE [SLAND STRAIT

SAMPLING DATES

OEPTH OF SEODIMENT
BELOW MLLW (FT)

THICKNESS OF

LAYERS (IN)
FLUFF
ACTIVE
INACTIVE

SAMPLE A
G.ORY/CC.HET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE B
G.DRY/CC.KET MUD
G.IR/G.DRY MUD

2 DREDGE MATERJAL

SAMPLE C
G.ORY/CC.MET MUD
G. IR/G.DRY MUD
% DREDGE MATERIAL

SAMPLE D
G.ORY/CC.WET MUD
G.1R/G.ORY MUD

X DREDGE MATERIAL

SAMPLE E
G.ORY/CC.HET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE F
G.DRY/CC.WET MUD
3.IR/G.DRY MUD
¥ DREDGE MATERIAL

SAMP.E G
G.ORY/CC.HET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE H
G.DRY/CC.WET MUD
G.IR/G.DRY MUD
3 DREDGE MATERIAL

22APR7Y THAYT4  IMUUNTY  2SJULT4  21AUGTY  1GSEPT4  180CT7w

22.0 21.0 20.0 19.% 20.5 21.0 23.0

2.0 1.5 2.5 1.0 1.0 1.0 1.0

6.0 8.0 7.0 8.0 i.e 10.0 11.0

6.0 8.0 6.0 6.0 8.0 4.0 7.0

1267 1345 1759 2077 2%%3 2689 3058
0.611 0.711 0.606 0.67v 599 0.529 0.486
$.82E-10 7.54€-10 5.27€-10 S.56E-09 2. l![ 10 -B0L- 1.71E-10
1.364 2.249 1.081 26.914 000 0.000 0.000
1268 1346 1760 2078 244y 2690 3059

0.520 0.588 0.593 0.492 0.575 0.57y 0.567
4.78€-10 4.B3E-10 6.61€-10 2.23E-09 1.07€-09 3.21E-10 3.16E-10
0.833 0.856 1.768 9.829 3.870 0.026 0.002

1269 1347 1761 2079 Y445 2691 3060
0.554 0.579 0.5%92 0.598 0.563 0.563 0.807
1.99E-10 %.79E-10 1.52E-10 3.04E-09 7.74E-}! 1.54€-10 1.13£-09
0.000 0.834 0.000 13.968 0.000 0.000 4.1867

COORDINATES  HOLE LOCATION

NO.
HH 910 By

SAMPLING DATES

DEPTH OF SEDIMENT
BELOW MLLMW (FT)

THICKNESS OF

LAYERS (IN}
FLUFF
ACTIVE
INACTIVE

SAMPLE A
G.DRY/CC.NET MUD
G.1R/G.DRY MUD

X DREODE MATERIAL

SAMPLE B
G.DRY/CC.KET MUD
G.IR/G.DRY MUD

X DREDGE MATERIAL

SAMPLE C
G.DRY/CC.KET MUD
G.1R/G.DRY MUD
X DREDGE MATERIAL

SAMPLE D
G.DRY/CC.WET MUD
G.1R/G.DRY MUD
% DREDGE MATERIAL

SAMPLE E
G.DRY/CC.WET MUD
G.IR/G.DRY MUD
% DREDGE MATERJAL

SAMPLE F
G.ORY/CC.HET mMuD
5. IR/G.DRY MUD
% DREDGE MATERIAL

SAMPLE G
G.DRY/CC.HET muD
G.1R/G.DRY MUD
X DREDGE MATERIAL

SAMPLE H
G.DRY/CC.WET MUD
G.IR/G.DRY MUD

I DREDGE MATERIAL

MARE ISLAND STRAIT
22APRTY TMAYTY  IMJUNTY  23JULT4  21AUGT4  18SEPT4  1BOCT7M

25.5 25.5 26.% 23.0 22.% 23.0 28.0

1.0 1.5 2.0 0.0 0.0 0.0 1.0
10.0 4.0 7.0 5.0 6.0 6.0 5.0
4.0 1t.0 8.0 12.0 10.0 4.0 10.0
1228 1357 1777 1999 2939 2713 3080
0.348 0.580 0.630 0.690 0.763 0.465 0.534

5.17€-09 6.77&-I0 4.00E-10 3.60€-10 3.06E-10 ~BOL~ -B0L -
24.872 1.654 0.429 0.224 0.000 0.000 0.000

1229 1358 1772 2000 2435 271y 3041
0.566 0.543 0.586 0.524 0.610 0.567 0.585
5.38€-09 7.74E-10 5.30€-10 1.84E-10 4.32E-10 4.23E-10 8.45E-11
25.954 2.350 1.098 €.000 0.593 0.548 0.000
1230 1359 1773 2001 2436 271% 3042
0.604 0.580 0.567 0.53% 0.626 0.604 0.671
1.52€-09 7. 73E 10 5. MME 10 2.21€-10 3.1BE~11 3.93E-10 4.19€-10
6.182 2.343 -170 0.000 0.000 0.395 0.528

Figure 25 (sheet L4 of L)
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8.52E~11
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4786
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1.94E~10
0.000

2INOVTY4

25.5%
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ocoo
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0.515
4.91E-10
0.900

3305
0.599
2.91E-10
0.000

3306
0.594
2.57€-10
0.000

“787
0,595
-BOL -
0.000

4788
0.585
1.60E-09
6.563

SOECTY
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5DECT
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Table 13

Samples from Outside Test Area

106

Percent
IR in Grans
Dredge Dry/cc

Location " Depth* Date Material Wet Mud
Hik2 A 092LTh 0 1.222E+00
H1k2 B 092474 0 9.266E-01
H1k2 c 0924Th 0.670 9.2h9E-01
H1k2 D 092474 0 7.902E-01
H1L43 A 0924 7L 3,517 6.071E-01
H143 B 092474 1.717 5.506E-01
H1L3 C 09247k 0 .328E-01
H1Lk A 092474 0.381 4,821E-01
H1L4L B 09247L 0 3.983E-01
H1L4L C 0924 Tk 0 5.123E-01
H145 A 09277k 0 6.139E-01
Hiks B 09277k 0 3.635E-01
H1L45 c 092774 0 4 427E-01
H1L6 A 092774 0.693 6.69LE-01
H146 B 092774 1.240 3.639E-01
H1L6 c 09277k 4,380 5.425E~01
H1L6 D 092774 0.569 5.412E-01
H1L46 G 09277k 0 5:.102E-01
HibT A 10297k 2.525 1.383E+00
H1L4T B 102974 0.973 6.42TE-01
H1L8 A 102974 0 T.533E-01
H148 B 102974 0 4.805E-01
H1L48 c 102974 0 4.143E-01
Hik9 A 10307k 1.097 6.89TE-01
H1L9 B 10307k 0 9,438E~-01
H1L49 c 103074 0 9.L442E-01
H150 A 10307k 0 8.063E-01
H150 B 10307k 0 5.924E-01
H150 c 10307k 0 5.145E-01

(Continued)

¥ A= 0-25.4 mm (0-1 in.).
B = 25.4-127 mm (1-5 in.).
C = 127-229 mm (5-9 in.).
D = 229-330 mm (9-13 in.).
G = 533-635 mm (21-25 in.).



Table 13 (Concluded)

Location

H151
H151
H151

H152
H152
H152

H153
H153
H153

H154
H15k
H15k4
H154

H155
H155
H155

H156
H156
H156

H157
H157
H157

H158
H158
H158

H159
H159
H159

H160
H160
H160

H161
H161
H161

Depth

QW aOWwr QP Qur QW awr Qs Tawrs Qs Qe aw»

Date

103174
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develop, and démonstrate a suitable tracer for following the movement of
dredged sediment in the San Francisco Bay were successfully accomplished.

138, Iridium was found to be the most cost-effective chemical
element for tagging and tracing sediments in the San Francisco Bay.
Although iridium would probably be effective in most areas because of
its low natural abundance and neutronic properties, other chemical
elements may be more cost-effective for tracing dredged sediments in
other locations.

139. The sediment~-tagging procedure yielded a workable and
practical tracer that was capable of identifying dredged sediment con-
centrations as low as one percent.

140. From the Mare Island Strait, 2,000,000 yd3

of dredged sedi-
ments were tagged with iridium. Approximately 4,000 samples were
collected and analyzed over a period of almost a year. The data will be
used to define the deposition, dispersion, and long-term circulation

patterns of sediments dredged from the Mare Island Strait.
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