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SMSCG during three operational phases: {1) when the
gates are not operating (flashboards out and gates held
open); (21 during full-bore gate operation; and {3) during,
full-bore gate operation with the modified flashboard

comsecutive control seasons {(October L}m:uugh May),
with the fish taggng o occur approximately between
qrpu:m ber 15 and Oetober 31 of each year. The fish-tag-
wing period is limited v the tme when fall-run chinook
salmon are present in the Suisun Marsh. Onee installed,
the modified flashboard structure will remain in place for
the remainder of the control season, as long as SMSCG
operation is needed.

FI___I:IE:I'I:' are a numbﬂ't' [_}f LE.':l-I:'LH 13 L'I:.:l]'l'l'l::l |.|'_'l.E i.'l. l:.'l]'d.ﬂ]' 1
begin evaluacing the modification of the flashboards by
this fall. These include: (1) preparing the appropriate
environmental documentation; (2) petitioning SWERCB
o temporarily waive, for the duration of the evaluation,
salinicy compliance in the Marsh in the event chat salini-
ties are exceeded during the evaluation; {3) reinitiate
consultation with NWMFS m resolve this issue in the
winter-run Biclogical Opinion; and finally (4) apply o

the Corps lor approval of the modification of the flash-
boards.

For a copy of the Steermg Group’s summary of

structure installed. The evaluation is proposed for three | tindings, please contact Heicdh Rocks ar the IWWR Envi-

ronmental Services Office at (916) 227-2557,
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Fall Dissolved Oxygen Conditions in the Stockton Ship Channel for 1997

Ltephen B Hayes and feansie 8. Lee, DWH

Dissolved oxygen concentrations in the Stockton
ShI-P '::]'l ﬂ'l'l_l"l{"l Aals ﬂiﬂﬂ]:\r I [tf_:ll'l:l:i (iur‘l-rlg 1:|_|{: 131 L S1ETH-
mer and carly fall of cach vear because levels can drop
below 5.0 mg/L in the eastern portion of the channel.
The dissalved axygen depression in this area1s apparently
due 1w low San Joaguin River inflows, warm water tem
peratures, hipgh biochemical oxvgen demand (BOD), re-
duced tidal mixing, and intermittent reverse flow
conditions in the San [oaquin Biver past Stockton, These
low dissolved oxypen levels can cause physiological stress
to [ish and hinder upstream migration of salmon,

As part of a 1969 Memaorandum of Understanding
betwesn DWER, TISFWS, USER, and DFG, TR wsu-
ally closes the head of Old River by installing atemporary
rock barrier the Old River Closure) during periods of
Prﬁ:ljﬂctﬁﬂ ].l:l-';'r' 'EE]]_ ﬂurﬂﬂ"ﬁ.‘. Ij_lhl:,' 1.-.] [ 1 WA 'il‘l{-.'l'm:'i-l'_"'.‘i Tt “ Lk R
down the San Joaquin River past Swckton, and helps
alleviate dissolved oxveen concerns in the eastern Chan-
nel, Water Year 19971 was classified as wet, and the closure
was not installed because late summer and earlv fall

| (August through October) flow conditions m the San
I _.Fl:'.lu'll.-.[llin R[‘rll::l. EPI_.l[:ﬂl'l::l:! (18] h{": .‘illrEiI:.'il::nl' L ﬂ]]':'v'iﬂu'. COmn-

cerns, Averape datly flows in the San Joaquin River past
Yernalis ﬂ[}]_'lﬁilﬂlij'l el 2,000 cls in August and Seprember,
and exceeded 2,002 cfs in Ocwober and Movember, These
flows exceeded the late summer and early fall average
daily flows of 1,000 cfs or less expenenced in this arca
during drought vears, In spite of the relatively high
average daily flows, mtermittent reverse flow conditions
past Stockion existed chroughout much of fall 1997,

Compliance monitering of dissalved ceygen levelsin
the Swckton Ship Channel was conducted by vessel on
eight monitoring runs berween August 4, 1997 and No-
vember 17, 19972 Dring cach of the monitoring runs,
1'4 &Irﬂ'j WETE 'j:l.l'l'll:.l]l.::l t-'l'l: 3T Pl-l L1 :lTllif'rl.‘i Pl: :l'i ML 'iT'I L!'I.E CETL t':ll
delta {Station ]] 1o the Stockton Turrung Basin [Smtic::n
14) at the erminus of the channel (Figure 1). Dissolved
oocvgen and water temperature data were collected for
each site at the top and bottom of the water column
during, ebb slack tude using continuous monitoning 1o-
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strumentation (Hydrolab Multiparameter Surveyor,
Model [8-3). A continuous vear-round automated mul-
tiparameter water quality recording station near Stock-
ton at the western end of Rough and Ready Island ar
Burns Cutoft also supplements moniwring of the chan-
nel h:..r vessel,

Monitoring from  August through October 1997
showed a gradual drop in surface and bomom dissalved
oacygen levels in the western partion of the Channel from
Prisoner’s Point to Columbia Cut (Station 3), with levels
ranging from 6.5 to 8.6 mg/L. (Figure Z). A more distinee
dissolved cxygen decrease developed east of this region
with an area of maximum sag (levels less than 5.0 mg/L)
developing and persisting in the eastern pertion of the
channel, especially within the area from west of Tarner
Cut {Station 7) to the eastern end of Rough and Ready
Island (Station 13),

Dissolved oxygen values in the heart of the sag area
(east of Turner Cut (Station 8) to Buckley Cove (Station
1C)) ranged from 3.1 to 5.6 mg/L. at the surface and 2.6
w 5.2 mg/L at the bowom. The lowest surface and
bottom dissolved ooypen values were measured at Buck-
ley Cove on October 1, 1967,

Figura 1
Map ot the Diss_l_:ul'-?.f:l D:.;g.:genﬂ:rmnin:.ring zites n tha

Warm water temperarures, reduced udal mixing, and
intermittent reverse flows in the San Joaguin River past
Stockton appear to have contributed to the low dissolved
oxygen levels measured in the eastern portion of the
channel inthe lace summer and early fall. Water tempera-
tures in the sag area remained high in August and Sep-
tember [22-27°C), and only gradually cooled by
mid-October to 17-19°C., Intermittent reverse flow con-
ditions in the San Joaquin River past Stockton also
persisted from Seprember through Ocober, Average
daily river flows past Stockron ranged from -466 ofs to
+198 cfs in August, -329 cfs to + 117 cfs in Seprember,
and -233 efs o + 508 ofs in October.

The dramaric, local irnprm ement of surface and bot-
tom dissolved oxygen levels in the Rough and Ready
Island area on Qewber 13, 1997, could 11¢11.'e been due in
part o significantly improved ﬂc:n;'r' conditions in the San
Joaquin River. The San Joaquin River enters the Stockton
Ship Channel immediately east of Rough and Ready
[sland. Awerage daily flows in the San Joaquin River past
Vernahs exceeded 3,000 ofs in mid-Oewber for the first
time in fall 1997, and reverse flow conditions in the Fiver
past Stockion were finally eliminated by October 10, In
the Reugh and Ready Tsland area, surface dissalved oxy-
gen levels peaked at 7 410 7.7 mg/L and battom dissolved
oxygen levels peaked at 6.0 1o 7.6 mp/L. The higher
average datly San Joaquin River flows into the eastern end
of the channel appear 1w have contribured to this im-
provement and a shift of the say area down channel and

west of Rough and Ready sland.

Dhissolved oxvgen conditions gradually improved in
Mowember as a result of cooler water temperarures and
the maintenance of improved flow conditions in the San
Jeaquin River. On November 3, all dissolved cxypen
levels exceeded 5.0 mg/L in the eastern channel, alchough
a dissolved coovgen depression was still present. By No-
vernber 17, all levels in the castern channel had improved
to 5.8 mg.-“[ or greater and the disselved OXygen depres-
sion had been essentially eliminated. This improvernent
was apparently due to cooler water temperatures (14
18%C) and the elimminarion of reverse flows past Stockwon,
Average daily flows past Stockton through mid-Neovem.
ber ranged from +5 ofs to + 189 ofs. The lack of late fall
rainfall in the San Joaquin River drainage appears to have
dE‘lﬂ.:rEli .LI'lt' I-l:“ MECLRAET Y l:_:l'." L{ib&(}l‘t‘ﬂd I:E,'{}rg’:'ll ]_-I:"'.IT]_S j_r.l. th.E'
channel ta those historically measured in Novemnber,

Excepticnally lugh surface and low botom dissolved
anygen levels were periodically measured in the Stockton
Turming Basin throughout the study period. Sampling
on August 4, Aurust 18, September 2, Okctober 1, and
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_ Fgue1 Turmng Basin throughout the study period, Sampling
Map of the D'%ﬂﬁﬁ;%ﬁ:n;ﬂ”ﬂ sites n tha on August 4, August 18, September 2, October 1, and
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MNovember 3, 1997, showed surface dissolved oxygen
levels ranging from 9.7 to 13.1 mg/L, and bamom dis-
solved oxygen levels mnging from 1.1 to 5.1 mg/L. On
September 15, October 15, and Nevember 17, 1997,
however, the distinet dissolved oxvgen stratification sub-
sided. Surface dissolved oxvgen levels ranged from 5.4 1o
6.4 mg/L, and bomom disselved oxvgen levels ranged
from 4.5 to 6.3 mg/L.

The highly stratified dissalved cxvgen conditions
detected inthe basin throughout much of fall 1997 appear
to be the result of localized biological and water qualivy
conditions cccurring i the basin. The basin s au the
eastern dead-end terminus of the Ship Channel and s
subject 1o reduced tidal activity, restricted water circula-
tien, and increased residence times when compared o
the remainder of the channel. As a result, water qualicy
and biological conditions within the basin have histori-
cally differed from those within the main downstream

channel, and have led 1o extensive summer and fall algal
blooms and dieaffs. The late summer and I:ﬂ_t']_}-' fall of
1997 were no exception, and a series of intense algal
blooms composed primarily of Crypromeonads, diatems,
and blue green and green flagellated algae were detected,

Stracified dissolved oxygen conditions appear to be pro-
duced in the water calumn of the basin by the blooms in
the following manner: (1} high algal productivity ac the
surface of the basin produces elevated surface dissolved
oxygen levels; and, (2} dead or dying bloom algae settle
out of the water celumn and sink to the botrom w
contribute to high BOD. Botom dissolved oxyvgen levels
in the basin are further degraded by additional BOD
loadings in the area such as regulated discharges into the
San Joaquin River and from recreational activities adja-
cent to the basin. When blocm activity subsides, the
cissolved cooygen stratification 15 reduced, and basin sur-
face and botrom dissolved oxygen levels become less
diverse,
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Figura 2
Dizmolvea Owxygen concantrafions in the Stackion Ship Channel in 1997,
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Digsolved Owyvpen eonsentiations in the Stockion Ship Channel in 1987,
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