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SOQUEL CREEK IAGOON MONITORING REPORT, 1992
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EXECUTIVE SUMMARY

In May, 1992, Soquel Creek meandered east across the beach to the
rock jetty before emptying into the Monterey Bay. Fish that may
haye been-in this eastward channel were herded back into the main
estuary at the advisemerit of the Department of Fish and Game.
Then the channel was closed off for sandbar construction. Mter
sufficient sand was stockpiled by Mr. Casalegno, clean up of the
lagoon was begun. The process of final sandbar closure involved
a 3-day process in which the lagoon was opened each morning at
low tide-. City personnel and D6n Alley hand-raked decomposing
kelp, sea grass and decomposed ooze out of the lagoon through the
opening each day. Each day the sandbar was closed just before
high tide in order to prevent salt water incursion. A bull-dozer
was used to scrape ooze above the water line down to the lagoon
opening for removal. Large conglomerates of plant material above
the water line was raked by tractor and spread out in the surf.

Ninety percent of the decomposing plant material and ooze was
removed-before sandbar closure. The flume was prepared for fish
passage, and the shroud was installed to pull salt water off the
lagoon bottom. The lagoon converted to freshwater within a few
days, except in deep pockets near the bridge piers. This salt
water was flushed out by the summer stormflow on 29-30 June.

Water quality for aquatic life was good with reqarrfl to oxygen,
salinity, conductivity and cover. However, water temperatures
were elevated to near critical levels in July due to clear, fog -
less mornirigs and lower lagoon levels. However, steelhead were
able to survive. Fish passage through the flume was excellent.
However, the sandbar breached prematurely with an early storm on
29 0ctober. The flume entrance bpca'mp plugged with aquatic
vegetation.

Fish sampling in October indicated that steelhead densities in
the lower lagoon were probably lover than the lagoon could
support. Sacrampntoo suckers had dramatically entered the lagoon
in hiqh numbers and helped to control algal densities. Tidewater
gobies were nearly absent downstream of the bridge, unlike in
1988 when densities were high. Staghorn sculpins were abundant
upstream of the railroad trestle. Threespine sticklebacks were
abundant throughout the lagoon.

Regarding waterfowl, there appeared to be fewer geese, ducks and
pigeons using the laqoon in summer. Domestic birds concentrated
in the lower lagoon below the bridge, primarily. Bird-feeding by
humans appeared to be reduced except for one resident. The 3
remaining geese were commonly seen feeding on aquatic vegetation,
indicating fewer handouts.

Pondweed and algae production was delayed in early summer.
Aquatic plant production greatly increased during the warm July
days. However, floating algae was only a very minor occurrence
throughout the summer and fall. The ducks and geese were good
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required for algae control in 1992.

Fecal bacterial levels in the lagoon were similar to those in
1991. Fecal coliform counts were above the safety standard for
94% of the weekly monitorings at the flume. However, at the
railroad trestle coliform levels met the safety standards for
swx'numi'ng on 61% of the monitorings- At the mouth of Noble Gulch
the safety standards were met 66% of the time, despite high
coliform levels in Noble Gulch at Bay Street. For the third
year, fecal coliform levels increased dramatically during Week
14, 10 days into August. Coliform/streptococcus ratios indicated
a human source. Spring testing of restaurant plumbing detected
disconnected sewage drains and a broken grease trap pipe. They
were repaired before lagoon formation.

Soquel Creek went dry in Soquel Village, downstream of Soqi>pl
Avenue, on 12 August 1992. It remained dry until late October
when rainfall occurred. Fortunately, streamflow surfaced before
reaching the lagoon throughout the summer. Streamflow into the
lagoon dwindled to less than O.1 cfs by 9 0ctober 1992.

Notable new recommendations include the maximizing of lagoon
height after July 1. Exclude the walking of dogs on the lagoon
path. Move the tidewater goby's interpretive sign. Install of a
perimeter fence around the flume by October 1. This will prevent
plugging of the flume opening with aquatic plants and prpimatirre
sandbar breaching.

3
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IAGOON AND ESTUARY FORMATTON

Semdbar Construction, 1992. Apppndi'x A provides pictures of the
various activities associated with sandbar closure.

11 May 1992. The City obtained a Fish and Crame Permit (Apppndiy
B) to close the sandbar. It stated that no vehicles were to
enter the wetted creekbed except within 25 feet of the flume.
The Creek was flowing east of the flume across the beach to the
rock jetty. The stream went laterally east from the flume and
parallel to the coastline for approximately 150 meters and bent
abruptly south at the jetty to empty into the surf. It was
deciaed that fish in the east-coursing channel across the beach
would be herded back into the lagoon before the sandbar was
constructed around the lagoon. A beach seine that extended
the full width of the channel was used to herd fish back upstream
into the lagoon from this eastward stream section. Then sand was
quickly pushed across the channel by Mr. Casalegno to cut it off
from the lagoon so that the sandbar could be constructed. Three
or four staghorn sculpins were seen in the isolated eastern
channel next to the jetty, where cover prevented their capture
with the spinp A sizable amount of sea grass had accn'miilated in
the lower lagoon downstream of the Stockton Avenue kiridqe prior
to sandbar closure. It had been decomposing for some time.

The flume was plugged with sand. The boards were removed from
the west side of the flunie entrance. Water began to traihklp
out the west exit, which had been opened. Six-inch mesh screen
was installed over the flume entrance. Bill Casalegno continued
to stockpile sand from the beach throughout the day.

12 May 1992. At 0630hr, the sandbar was closed with the flume
flushing at full capacity from a full lagoon. Juvenile steelhead
were observed feeding in the lower 1;-ugoori. Mr. Casalegno had
opened the outlet of the isolated eastern arm at 0600hr to allow
any strandpd staghorn sculpins to enter the surf. The high tide
was at 0756hr and 20l5hr. Ed Morrisori of the City made sure the
exit to the flume was open after the evening high tide so that
juveniles could out-migrate as needed.

13-17 May 1992. The sandbar remained closed with Mr. Casalegno
stock-piling material for the sandbar each day. The flume exit
was unplugged each morning, first thing, if necessary. Ed
Morrison made sure that the flunie was open each evening after the
high tide.

18 May 199;l At 0715hr, Mr. Casalegno opened the sandbar on the
east side of the flunie in order to flush plant material out of
the lagoon. Water was flowing out the flume beforehand. The
lagoon was filled mostly with seia grass with little kelp. It had
been decomposing for weeks. The entire lagoon bottom, downstream
of the bridge had a thick layer of black ooze covered with a thin
layer of sand. There was considerably more ooze on the ?oottom
than in 1991. Five City personnel and Don Alley raked the bottom

4

D.W. ALLEY & Associates '[2 ?)f-'
!u



l

by hand while the lagoon was draining. Mr. Casalegno closed the
sandbar at lOl5hr before the high tide could bring salt water
into the lagoon. The flume was open with the entrance screened.

19 May 199;). At 0730hr, the lagoon was full with water flowing
through the flume. Juvenile steelhead were seen feeding near the
bridge earlier in the morning. A young sea lion pup was in the
lagoon, apparently feeding. Mr. Casalegno opened the sandbar at
0800hr. Hand-raking of the plant material and ooze out of the
lagoon was resumed. The sea lion was coaxed out of the lagoon to
the beach, and the animal rescue facility was notified. Tim
Calahan received a moment of qlory when a San Jose Mercury-News
photographed him and the sea lion for the newspaper.

There was a layer of ooze and buried plant material, up to O.3
meters thick adjacent the rpsfaiirants, which was difficult to
rake out by hand. This area could not be reached with the bull -
dozer. However, on the west side of the stream channel after the
lagoon had mostly drained, we had Mr. Casalegno scrape the ooze
down to the edge of the stream channel near the flume so that it
could be raked out of the lagoon. The bull-dozer did not enter
the water. The sandbar was cjosed at l030hr before the high tide
could bring salt water into the lagoon.

20 May 199;l At 0630hr, Mr. Casalegno opened the sandba'r a final
time for the final effort to remove plant material from the
lagoon. Water was draining freely out the flume beforehand.
Hand-raking focused on the lagoon downstream of the bridge and
under the bridqe. Plastic sheeting was placed around the flume
entrance and buried under a thin layer of sand. This would
prevent undermining of the flume. A deep spot was contoured on
the east side near the flume. The west side of the lagoon was
contoured with the bull-dozer while it was above the water line.
On the west side of the flume entrance, a submerged hole was
cut in the planks for adult steelhead out-migrants. Its
dimensions were 8 inches wide and 12 inches deep. On the east
side of the flume entrance, a V-notch was cut in the upper plank
to aide juvenile out-migrants entering the flume. The 12-inch
plank placpd in the flume the previous spring to create a plunge
pool was still in place. The flunie's shroiid was installed to
pull heavier salt water off the lagoon's bottom to be flushed
out. Mr. Casalegno closed the sandbar a final time for 1992 at
llOOhr, just before the high tide could enter the lagoon. He
accomplished this very rapidly with considerable precision and
skill.

After three mornings of effort with 3-6 men raking by hand,
approximately 90% of the plant materi'al and ooze had been raked
out of the lower 1agoon, downstream of the Stockton Avenue
Bridge. There was insufficipn+ time to rake upstream of the
bridge, and ooze still remained by the restaurants where so much
plant material had been buried by tidal action. Contrary to
1991, no plant material was buried in the sandbar. All of it was
either hand-raked or scraped with the bull-dozer or tractor and
raked into the bay. This was acceptable to the County

i
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Environmental Health Department. Plant material that was raked
across the beach by the tractor was spread out along the beach.
No heavy equipment was used on the east side of the- lagoon near
the restaurants. No contouring was done on the east side of the
lagoon while it was drained because it could not be reached
without disturbing the stream channel.

Four feral geese fed on plant material after lagoon closure.
During the three mornings of raking, 1 dead staghorn sculpin and
one dead threespine stickleback were observed. No fish were seen
to travel out the channel through the beach after the sandbar was
opened each of the three days. The flume had remained open at
night for steelhead out-migrants.

Recompndations Regarding Sandbar Construction

1. Evaluate the structural integrity of the flume and its
supports. Repair cracks and supports as necessary.

2. During the 2 -3 days of construction, continue to close the
lagoon each day before the incoming tide can wash salt water and
kelp into the lagoon. Continue to re-open the sandbar and unplug
the flunie each day at low tide to drain out more kelp.

3. Continue to rake as much kelp out of the lagoon as possible
before final closure, including kelp trapped under the
restaurants.

4. Dispose of kelp from the lagoon during sandbar closure in the
bay rather than bury it in the sandbar. Disperse it up and down
the beach so as to spread it out. Continue to include this in
the Fish and Game permit for sandba'r construction. County
environmental health has no problem with this so long as kelp is
spread out over a wide area (J. Ricker, pers. comm. )

s. Seal off storm drains on the west side of the street in front
of the Esplanade, as well as the portals in the walkway to the
beach between the Beach House and Zelda's. This should be the
case from May 15 to after the clean -up from the Wine Festival in
mid-September. Seal off any storm drain pipes leading from the
street to the lagoon in front of the restaurants. This will
reduce pollution from restaurant clean-up.

6. Attempt to make the area around the flume the deepest part of
the lagoon so that heavy salt water will collect there -and be
pulled out easily by the shroud.

7. Examine the fpasibility of filling the area under the
restaurants with sand to make it dry underneath.

8. Continue to nain+ain the portal in the flume entrance for
adult steelhead out-migration until June 1, while maintaining a
notched top plank for steelhead smolt out-migration until July-1.
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9. Continue to maintain the 1-foot high plank inside the flume
until July 1 for smolt fish passage.

11. Continue to maintain an 8-inch depth at the
flume until July 1. Install two 4"x 4" planks in
necessary as per Fish and Game's suggestion.

12. Develop a system to move the lagoon out from under the
restaurants during the summer 11months in order to reduce
accidental pollution and pollution caused by daily cleaning of
restaurant dining areas and sidewalks. This may be done by 1)
attempting to add a layer of sand under restaurants adjacent to
the lagoon sufficient to prevent s+anding water under the
buildings, 2) contouring the lagoon during sandbar construction
so that a sand berm is created between the restaurants and the
lagoon, with expansion of the lagoon on the west side to make up
for loss in volume on the east side, or 3) placement of an
inflatable coffer dam alongside the rpsfai:irant pilings and back-
filling the area under the adjacent to the restaurants with sand.
The inflatable dam would be removed at the time of sandbar
breaching in the fall/winter.

The bolt that was screwed into the piling for sandbar breaching
is 1.77 feet above the top of the flume and could be used as an
elevational reference point (Appendix A-3). If standing water
occurs under the restaurants after one of these options is
pursued, stagnation will probably lead to foul odors.

Permission from Fish and Game will be required to contour the
lagoon so that the area adjacent to the restaurants is above the
level of the water, while increasing the lagoon area on the
Venetian Court side. Make sure that an equal area of equal depth
is created on the Venetian Court side to make up for losses next
to the restaurants. This contouring on the west side should be
completed before the contouring on the east side. When working
on the west side, it would be easier to avoid the wetted channel
if the sandbar was open on the east side of the flume. When
working on the east side of the lagoon, it would be easier to
avoid the wetted channel if the sandbar was open on the west
side. It is crnrial to leave the wetted chamnel undisturbed
while moving sand,

outlet of the
the outlet if

Sandbar Breaching During the 1992-93 Rainy Season.

21 0ctober 1992. At O450hr the sandbar was intact with all
boards in place at the flume entrance. The flume was open to the
bay with a streamflow of approximately O.8 cfs. The lagoon qaqe
height was 2.14.

29 0ctober 1992. The City had notched the sandbar at the
elevation of the piling bolt (1.77 feet above the elevation of
the top of the sandbar and 1.32 feet above top of berm at 443
Riverview Avenue), in anticipation of sandbar breaching from
predicted stormflow.
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30 0ctober 1992. The first significant storm of the season
occnrred early in the morning hours, and the sandbar breached
before dawn. The sandbar breached despite there being 2-3 feet
openings on both sides of the flume entrance. Screens were in
place,- and algae had plugged the holes in the screening.
Streamflow had then gone through the notch in the sandbar instead
of through the flume. Jim Turcotte estimated that the lagoon
level had reached about 1 foot above the piling bolt before qoinrg
out the notched sandbar. No complaint of flooding was reported.
Our observations of the stream channel at bphind Nob Hill
Shopping Center indicated that 20-25 cfs was the peak flow the
previous night. At 1630hr on 30 0ctober, the streamflow was an
estimated 8 cfs as it flowed across the beach to the bay. Photos
are in Appendix A.

13 November 1992. At 1520hr, the tide was out with a slight berm
across the channel to the bay, Thus, the estuary was temporarily
separated from the bay at low tide. The estuary was very full
with water barkpd up to behind Nob Hill shoppinq Center and a
qaqe height of 2.82. A dead cormorant floa+pd near the flume.

Rpcompndations Regardinq Sandbar Breaching

1) Recommend to the owners of 443 Riverview that they ?build a
better bulk head to replace the old sandbag wall.

2) slightly lower than
the

The notch in the sandbar should be cut
piling bolt.

3) Just before the first storm of the fall season, remove 2
boards from each side of the flume. Clear the exit to the flume
by removing the plate from one side of the exit. Clear the sand
away from the top of the flume back to the first hole cover.
Remove the cover and remove the 1-foot plank inside the flume.
Replace the hole cover. By October 1, install a temporary
perimpfp'r fence in the lagoon around the flume entrance to
prevent clogging of the flume with plant material. The fence
should be 15 feet from the entrance and extend at least a foot
higher than the top of the flmnp Clean the pondweed and algae
off the fence after each minor stormflow.

Replace the boards after each small storm and remove them before
each storm until the sandbar is eventually brparhpd during later,
larqer storms after approyimately Thanksgiving. Remove the hole
cover if the entrance of the flume cannot handle the volume of
the stormflow in October and early November. After the stormflow
subsides, rpplace the hole cover until the next minor storm.

4) If the sandbar breaches early in the rainy season, followed by
a period of 2-4 weeks of a reformed sandbar that prevents water
exchange with the ocean, attempt to pull the decomposing kelp out
of the stagnating lagoon. Open the flume and encourage
streaniflow out with the shroud installed.
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5) If a stagnant, kelp-filled lagoon forms in fall after an
early breach and a dry period, do not empty the lagoon by
breaching the sandbar. Instead, use the flume to pull salt water
out. Breaching of the lagoon will increase the opportunity for
more kelp to enter the lagoon and probably will not empty the
entire lagoon at any rate.- Fish passage need not be 'mai-ntained
through the flume. In fact, passage from the ocean into the
lagoon should be discouraged until sufficient stormflows develop
to allow good spawning passage up the Creek. If adult salmon or
steelhead come in too early, they will become stranded in the
lagoon. Artificial breaching without stormflow may strand adult
fish.
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MONITORING OF PONDWEED AND ALGAL DENSITIES

The lagoon was divided into 3 reaches. Reach 1 extended upstream
from the flume to Stockton Avenue Bridge (Fi?e 10). Reach 2
extended upstream from Stockton Avenue Bridge to the railroad
trestle. Reach 3 extended upstream to a point just past the
Shadowbrook Restaurant. Appendix A provides photos of pondweed
and algae through the summer and fall months.

Table 1 provides a su?ary of pondweed and algae densities for
1992. Pictures of the lagoon during monitoring times are
included in Appendix A. In 1992, pondweed and asso-ria+pd algae
did not begin to qrow until July. However, a phytoplankton bloom
began the first week after lagoon formation and continued through
the summer and fall. By 4 August, the entire lagoon bottom was
covered with pondweed and associated algae as well as fi lampntous
algae alone. Floating algae was not detected until 17 August.
It covered less than 1% of the lagoon's surface. By 10
September, shortly before the Begonia Festival, surface algae
covered I?5<o of the lagoon from Reach 1 to 3- By 9 0ctoberi
floatxng algae and dead pondweed covered s-10% of the lagoon's
surface. It remained at about this level until the sandbar
breached on 29 0ctober. A chronic filamentous algal bloom was
present most of the summer at the mouth of 'Noble- Gulch. Its
highest level was reached by 9 0ctober, when 80% of the surface
was covered with algae within a 15-foot radius of the Gulch.

Residents at 519 and 533 Riverview Drive noted considerable algae
in the upper lagoon. On Tuesday, 21 July, behind 519 Riverview
DrlVe fne lagoon Eoff0m 'was 90% covered 'wjfn algaei and 40% of
the surface was covered with algae. Just upstream, algae covered
60% of the surface. Bphind 533 Riverview Drive, algae covered
80% of the surface. In this area, the lagoon bends and narrows,
thus tending to accumulate algae blown upstream from onshore
breezes.

The following Saturday, 25 July, the surface algae had dissipa+pd
at 519, but was still thick at 533 Riverview Drive. A beach
seine was used by myself and one volunfppr to collect the
floating algae at that location. In 1-2 hours this was
accomplished. The removal provided clear condifions for a time
afterwards. On 4 August both areas were still clear of surface
algae. By I Septe?eri at 519 the bottom was 70%. covered whx'le
the surface was 10% covered wi'th algae. The resadent esta'mated
that the algae build up began s days previous. At 533, algae
covered 40% of fkle Eokf0m and 20% of khe surface.
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Table 1.

Date

Changes in Pondweed and Alqae Densities, 1992.

Reach Pondweed & assoc. uqae A1qae
# % coverinq bottom % bottom

Algae
% surface

17-20May92
27May92 1,2,3
7Jun92 1

ll 2
Il 3

1

2

3

30Jun92 Rain

i.yui9g;> 1,2,3
21July92 1

ll 2
Il 3
fl

14Jun92
Il

ll

4Auq92 1
fl 2

ll 3

" Noble
ll

G.

1

2

3

Noble

1

2

3

Noble

lOSep92 1
Il 2
Il 3

lSep92
ll

ll

ff

17Aug92
Il

II

ll G.

G.

13Sep92
14Sep92

Sandbar Constructed.

No aquatic vegetation
o

o

o

o

o

o

present.
<1(at

o

o

1(at
1(at
o

bridge pier)
trestle base)

bridqe pier) 0
o

o

o

o

o

Bottom invisible
35

35 (1-2' high)
20

Planktonic algal
40 (2-3' high)
35 (2-3' high)
70 (1-2' high)
60 (1-2' high)
Planktonic algal
65 (2-3' high)
50 (2-3' high)
60 (2' high)
40 (2-2.5' high)
65

70

50

45

90 (3-4' high)
80 (3-4' high)
60 (3-4' high)
Begonia Festival
Begonia Festival

o

o

o

o

o

o

o

bloom prpspnt.
60 (0.5' high) o

65 (0.5' high) o

30 (0.5' high) o

40 (1-2' high) o

bloom continued and dense.

35 (0.5-1' high) 0
50 (0.5' high) 0
40 1

60 (0.5' high) 2
35 <1

30 (0.5-l.5'high) <0
50 (0.5-l.0'high) 1
55 (0.5' high) 1
10 1

20 2

40 s

clean-up.

1

2

3

Noble

:zgoctgz

1

2

3

Noble

zxoctgz

;>aoctg;>
ll

Il

ll

goctgz
ll

ll

ll G.

G.

70

80

88

(3-4' high)
(3-4' high)
(3-4' high)

28

18

10

Algae &
Dead pondweed

% Floating
(.3-.6' high) 10
(.2-.7' high) s
(.5'high) 10

80
Rain

90 (4-5' high)
85 (4.5-5.5' high)
70 (4.5-5.5' high)

none

s

10

seen s

7

s

none

Rain caused a sandbar breach.
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Recommendations for Control of Algae

1. Establish criteria which may be used to decide when algae is
excessive, keeping in mind that pondweed and algae provide
necessary cover for fish from bird predators. If aquazine is
used in mid-summer, apply a low dose to the lower lagoon that
vill clear out the algae, making it easier for fish- to move
around and feed on invertebrates, as well as give pondweed a
competitive advantage over the algae.

2. Choose to skim off floating algae until just before the
Begonia Festival, at which time aquazine may be used to reduce
algae before people walk around in the lagoon. The skiwing off
of algae removes the nutrients stored in the algae and may slow
future algal growth. Use of aquazine returns the nutrients to
the lagoon during bacterial decomposition. This nutrient release
stimulates faster algal qrovah afterwards.

Offer to donate funds to a volunteer qro'up to skim algae off the
lagoon instead of paying to have the lagoon treated with
aquazine.

3. If a mid-summer treatment of aquazine is deemed necessary,
apply it in a low dose (5 pounds or less) well below the Stockton
Avenue Bridge so that no pondweed is killed and only Reaches 1
and 2 will be affected. Ir pondweed is not present rn Reaches 2
and 3 at the time of aquazine treatment, algae control will leave
little or no cover for fish, req'uiririq special concern about
aquazine spreading upstream of Reach 1 arter treatment. In such
cases, we recommend that just 2-3 pounds of aquazine be applied
near the flume only and in early morning before the onshore
breeze develops.
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Fecal Coliform/Streptococcus
Monitoring

MALYSIS OF FECAL BACTERIA MONITORING

Counts from Santa Cruz County

The summer months were focused on, from the time of sandbar
closure (usually mid-May before Memorial Day weekend) to the
Begonia Festival (first weekend in September). These are the
months in which recreational use of the lagoon would potentially
be highest. These are the months in which reductions in fecal
bacterial counts would allow swimming in the 1agoon. A
management goal is to reduce fecal coliform counts below the
200/100 ml level, which is deemed a hazard to health by the
Environmental Protection Agency. If this can be done, the lagoon
may once again be used for swi'mming.

Sununer months of 1990, 1991 and 1992 were compared in order
detect any trends or improvements that may be related
initiation of the Lagoon Management and Enhancement Plan.

to

to

The Department of Environmental Health in Santa Cruz County
collected weekly samples at various stations in the Soquel Creek
Creek/Lagoon. Their data were analyzed to evaluate bacterial
levels. The discussion will focus on the 3 reaches of the

lagoon. Reach 1 (lower lagoon) spanned from the flume to the
Stockton Avenue Bridge. Reach 2 (middle lagoon) included the
area from the Stockton Avenue Bridqe to the railroad trestle.
Reach 3 (upper lagoon) went from the trestle upstream to just
beyond the Shadowbrook Restaurant. The bacterial sampling
station at the flume was used to represent counts in Reach 1.
The station at the trestle was used to represent counts in upper
Reach 2 and lower Reach 3. No station was p'rpsen+ in 1990 or
1991 near the mouth of Noble Gulch until mid-September, 1991.
The station at the mouth of Noble Gulch continued through 1992.
Therefore, data were only compared between 1991 and 1992 after
mid September in upper Reach 3. It must be understood that
concentrations of bacteria may vary considerably from one place
to another. Therefore, the data only indicated bacterial levels
in a general way.

Computer print-outs of actual bacterial counts are in Apppndi'x C.
Any counts above 4000 that end in 2, such as 4002 or 5002, had
too many bacteria to count. In addition, streptococcus connts of
less than 100 may be suspect (J. Ricker, s.c. County Envir.
Health, pers. comm.).

I

Fecal Bacterial Counts in Reach 1

Week 3 was the week in which the sandbar was closed. Week 20 was
the first week after the Begonia Festival. Counts in 1992 were
lower than 1991 at the time of sandbar closure, but somewhat
higher or similar to counts in 1991 for the next 8 weeks to Week
10 (Figure 1). The storm runoff on 30 June, just before the
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monitoring for Week 8 in 1992, greatly elevated fecal coliform.
From Week 11 to Week 20, coliform counts were similar in 1991 and
1992. In the lower lagoon, fecal coliform counts were
consistently lower in 1991 compared to 1990. In 1992, 18 weekly
samples were taken, and 17 counts were qreater than 200/ 100 ml.
One of the 3 low counts was right at 200. Therefore, though
fecal coliform counts in 1992 were higher than the allowabLe
level for swimming in 94% of the weekly samples at the flun'ie. In
19 91 i 17 we ekly samples we re taken / and 14 ro or i nt s (82 oo ) we re
qreat.er than 200/ 100 ml at the flume.

Interestingly, in all 3 years of monitoring, coliform levels
were dramatically elevated at Week 14, which spanned August 6-10
in the various years. However, after the Begonia Festival in
Week 20, fecal coliform bacterial levels dropped below 200/ 100
ml in 1992, while they shot up to above 1500 in the two previous
years.

In 1992, fecal streptococcus counts were lower than previous
years from mid-July to mid August (Weeks 9-14), though they were
sporadically higher earlier and later than this period in 1992
compared to 1991 (Fiqure 2). As with fecal coliform counts after
the Bpgonia Festival, fecal streptococcus levels were
significantly less in 1992 compared to earlier years.
Streptococcus was elevated after the rain on 30 June 1992, as was
the case for fecal coliform.

Fecal Bacterial Counts in Upper Reach 2 and Lower Reach 3

Fecal coliform counts in 1992 were generally similar to those in
1991 (Figure 3). Counts were consistently lower in 1991 than
1990 at the railroad trestle, except for mid-July (week 11). In
1990, coliform counts were above the 200/ 100 ml cutoff for
environmental safety in 9 of 11 (82%) weekly samples. In 1991,
coliform counts were above the cutoff in only 6 of 17 (35%) of
the weekly samples. In 1992, counts were above the cutoff in 7
of 18 (39%) of the weekly samples. In 1992/ there was no great
increase of fecal coliform in mid-July or after the Begonia
Festival, as was the case in 1991.

Fecal streptococcus counts in 1992 were generally less than
in 1991, except after the late June rain (Fiqure 4).
streptococcus counts were generally lower at the trestle
compared to 1990 except in early July (Week 10).

those

Fecal

in 1991

Fecal Bacterial Counts in Noble Gulch

Fecal coliform and streptococcus counts in 1990, 1991 and 1992 in
Noble Gulch were generally much higher than in Soquel Creek
Lagoon. The monitoring station was located at the entrance of
the tunnel at Bay Avenue. Fecal coliform counts fluctuated
wildly in 1992, sometimes higher and sometimes lower than in
1991 (Figure 5). Fecal streptococcus counts in 1992 were usually
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lower than in 1991 (Figure 6). Fecal coliform and streptocaocciis
counts fluctuated widely in 1991 at this station and were
consistently higher than in 1990. In most cases, counts were at
least twice, and many times more than 3 times as high in 1991
compared to 1990. Algal blooms were common at the mouth of Noble
Gulch in all three years, indicating a nutrient input from Noble
Gulch to the lagoon.

Fecal Bacterial Counts in Reach 3 at the Mouth of Noble Gulch

In 1992, it appeared that despite the high bacterial levels in
Noble Gulch adjacent to the Bay Street Park, levels at the mouth
in the lagoon were not elevated. This was the case even though
ducks commonly roosted on a partially submerged tree stump at the
mouth of Noble Gulch.

Fecal coliform bacterial counts were generally low in 1992 except
after the late June storm runoff (Figure 7). Counts were above
the safety level of 200/ 100 ml for-only -6 of 18 (33%) weekly
samples from mid-June to late October before sandbar breaching-.
Only one sampling was above 300/ 100 ml, and that was after the
30 June storm runoff. Three of the four san'iplings in September,
1991, were higher than during the same period in 1992.

Fecal streptococcus bacterial counts in 1992 were also generally
low at the mouth of Noble Gulch except immediately after the 30
June storm runoff and from the Begonia Festival on into October
(Figure 8). The counts in Septemb'-er, 1991 were similar to those
during the same period in 1992.

Comparison of Fecal Coliform Counts at the Flume, Railroad
Trestle and the Mouth of Noble Gulch, 1992.

Fecal colifornz bacterial counts generally decreased from Reach 1
near the flume to Reach 3 near the mouth of Noble Gulch (Figure
9). However, counts at the railroad trestle were simila'rly-low
compared to those at the mouth of Noble Gulch.

Observations of Dogs and Their Owners Along the Iagoon Path

No fewer than 25 piles of dog excrement were preserit at the small
park just downstream of the trestle on 27May92. They were not
counted after that. It was common to see people walk their dogs
to the open lot next to the railroad trestle where they relieved
themselves. Refer to Appendix A for photos of these areas. On
one morning when the opening to the lot was obstructed with trash
cans, there were more piles of dog feces than usual on the path
parallel to the lagoon. At no time did we observe a dog owner
pick up after their dogs. On lSep92, the little park-at the
trestle had been cleared of grass and dog excrement.- We do not
know where the excrement was disposed of. We do not know where
residents dispose of excrement along the path. It is easier and

l
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"cleaner" from the terrestrial point of view to throw it into the
lagoon than put in trash cans where it will smell and collect
flies. Pet excrement can be a significant source of nut'rip?nts
and bacteria to the lagoon.

Conclusions from Fecal Bacterial Monitoring

We had concluded that fecal bacterial counts were reduced in 1991

compared to 1990 in reaches 1 and 2 (Alley 1992). Counts in 1992
were similar to those in 1991. In Reach 1 the counts were at
unsafe levels for swimming duririq 82% or the weeks in 1991 and
94% of the weeks i'n 1992 from the txme of sandbar closure to the
weekend of the Begonia Festival. On the other hand, in Reach 2
at the trestle, counts were at safe levels of coliform bacfpria
65 % In 1991 and 61% In 1992 durIng f.he same klme peri'od.

Compared to 1990 conditions, reductions in fecal bacteria in
Reach 1 continued to be detected in 1992 as occurred in 1991,
though they were not low enough to allow swimming. Some reasons
for lower counts in 1991 and 1992 may be that there were fewer
domestic ducks and geese in the lower lagoon than previously.
There may have been less human handouts than before. The water
may have been cooler than in 1990, thus, slowing bactprial
decomposition. Additional reasons may be that kelp was not
buried under the lagoon in 1991 as was the case in 1090. Kelp
was largely removed from the lagoon before sandbar closure in
1991 and 1992. An additional improvement in 1992 was that no
plant material was buried in the sandbar. Therefore,
deconzposition was reduced in the sand with less bacteria leaching
into the lagoon. 'I'here may have been fewer gulls using the lower
lagoon for bathing in 1991 and 1992 than 1990. There were no
data available from 1990 for comparison, however. Censusing data
indicated that the number of gulls in the lagoon was similar in
1991 and 1992. We began to census gulls on the beach in 1992 for
future compa'risons. Refer to the bird-censusing section of the
report for more details.

Reasons for the dramatic increase in fecal bacteria counts during
Week 14 in all three years, 1990-92. are unknown. The ratios of
fecal coliform/streptococcus in 1990 would not indicate any human
sewage contamination. The ratios in 1991 were high (177 at the
trestle in mid-July and 10.4 and 12.7 in Weeks 14 and 15 at the
flume). The ratio in 1992 was also hiqh in Week 14 (17.3).
Consistently high ratios would indicate chronic sewage
contamination. These incidents may indicate contamination from
the Esplanade restaurants or storm drain runoff or even dog feces
near the trestle. However, no sewage spills were reported. The
fact that fecal bacteria counts and ratios increased in Week 14
in all 3 years may indicate a human source.

A likely cause for the increased levels of bacteria in Week 20 of
1991 and not in 1992 could be that they came about 10 days after
the two aquazine applications in 1991, and no aquazine was used
in 1992. The algae and pondweed had died in the lower lagoon by
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Week 20 of 1991, and bacterial decomposition may have been Mr:)h.
There may be a connection between aquazine application and
subsequent high bacterial counts. However, more monitoring is
needed to rule out coincidence.

Recommendations Regarding the Monitoring and Reduction of Fecal
Bacteria

1. Pass an ordinance that prohibits walking of dogs along the
path adjacent to the lagoon. This seems consistent with the dog
ordinance for the beach area.

2. Encourage the mobile home park to allow the removal of
domestic ducks that use Noble Gulch.

3. Remove the domestic ducks at the mobile home park on Noble
Gulch with the cooperation of the residents.

4. Continue to enforce the no bird-feeding ordinance at the
lagoon. Discourage feeding of fish at the lagoon, as well.

4. Set up a volunteer program to remove the kelp from Reaches 1
and 2 ori a weekly basis from April 1 to lagoon closure as stated
in the management and enhancement plan. Decomposing kelp adds
nutrients and bacteria to the lagoon and is nearly impossible to
remove when it becomes mushy.

s. Dispose of kelp from the lagoon during sandbar closure along
the beach as in 1992 rather than bury it in the sandbar as in
1991. Disperse it up and down the beach so as to spread it out.

6. Continue to open and close the lagoon during outqoiriq tides
and before incoming tides, respectively, during the 2-3 days that
are required for sandbar closure.

7. Spend the necessary time to remove as much kelp as possible
from the lagoon with hand tools during the 3 or more days that
are required for sandbar closure.

8.

and
Remove the remaining domestic geese and ducks from the lagoon
transplant them to an acceptable private pond.

9. Maintain weekly fecal bacteria sampling stations at the
flume, the park at Stockton Avenue Bridge (in front of Mrs.
Hubback's house, and near the railroad trestle for the period,
May 15 to September 15.

10. Discuss the feasibility of opening Reaches 2 and 3 to
swimming if fecal coliform counts are consistently less than 200/
100 ml in the samples.

11. Maintain a log of complaints/reports of pollution entering
the lagoon as well as excessive algae. Record the date, time and
names of the concerned parties.
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12. Choose to manually skim off floating algae from the lagoon
instead using aquazine, except 'possib1y 'bpforp the Begonia
Festival in 1993.

13. Continue to seal off storm drains on the west side of the
street in front of the Esplanade, as well as the portals in the
walkway to the beach between the Beach House and Zelda's. This
should be the case from May 15 to after the clean -up from the
Wine Festival in mid-September.

14. Examine the feasibility of sealing the storm drains at
Railroad trestle and continue to seal the drain under
restaurants during the period of sandbar closure.

the

the

15. Request that bypass tubes be connected to the drain pipes
from the roof of Larry's Surf and Turf Restaurant such that they
drain way from the lagoon for the period, May 15 until the
sandbar is breached in the fall/winter. Request that they
construct a gutter system under their windows which will prevent
window-washing water from entering the lagoon.

16. Request that Sea Bonne and Margaritaville Restaurants attach
gutter systenxs to the concrete wall that will prevent wash-water
and food particles from entering the lagoon when they hose off
their decks.

17. Develop a system to move the lagoon out from under the
rpstanrants during the summer months in order to reduce
accidental pollution and pollution caused by daily cleaning of
restaurant dining areas and sidewalks. This may be done by 1)
attempting to add a layer of sand under restaurants adjacent to
the lagoon sufficient to prevent standirig water under the
buildings, 2) coritouririq the lagoon during sandbar construction
so that a s-10 foot wide sand berm is crpatpa between the
restaurants and the lagoon and under the restaurants, with
expansion of the lagoon on the west side to make up for joss in
lagoon volunze on the east side, or 3) placement of an inflatable
coffer dam alongside the restaurant pilings and back-filling the
area under the adjacent to the 'rpsfai>'rants with sand. - The
inflatable dam would be removed after the sandbar has breached in
the fall/winter. The bolt that was screwed into the piling for
sandbar breaching is 1.77 feet above the top of the flume and
could be used as an elevational reference point. If standing
water occurs under the rapistaurants after one of these options is
pursued, stagnation will probably lead to foul odors.

l

that repairs of plumbing under the Esplanade
done with double pipes to prevent sewage leaks.

19. Continue the annual inspection proqram for evaluating the
plun'iing under Esplanade restaurants. 6ontinue to have a-City
bnilding official. Please keep a record of the inspections fo;
the consultant's reference.

18. Request
restaurants be
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WATER QUALITY MONITORING, 1992

Ratinq Criteria

Water quality parameters were rated accordiriq to the tolerances
of steelhead. This was because other fishes were more tolerant
to low oxygen, higher salinity and higher tpmppraatures than
steelhead. Stress to freshwater acclimatized steelhead would
probably not occur until conductivity levels reach 12,000 to
15,000 umhos with sudden increases in salinity to 10-12 parts per
thousand. Water temperatures above 22 C (72 F) and oxygen
levels below s parts per million (mg/l) are thought to stress
steelhead. However, steelhead have been found surviving in pools
in the Carmel River at 1-2 ppm for 1-2 hours at dawn. - Based on
1988 monitoring, steelhead appear to survive in Soquel Lagoon at
water temperatures of 23-25 C for 1-2 hours toward the end of the
day (Habitat Restoration Group 1990). Morning oxygen levels
below s would be rated poor. Morning oxygen levels of s to 7 ppm
were rated fair with above 7 ppm rated as good. Morning water
temperatures in the lower O.25 meters of the water column of less
than 20 C were rated good while those 20-21.5 C were rated fair.
Temperatures above 21.5 C would be rated poor. Water temperature
may rise 3 -4 degrees C by the end of a sunny day.

High levels of dissolved carbon dioxide in water will inhibit
absorption of oxygen by fish. However, in alkaline conditions
that exist in Soquel Creek Lagoon, carbon dioxide is poorly
dissolved and believed not to be a problem (Jerry Sniith,-pers-.
comm.). Therefore, monitoring of carbon dioxide was unnecessary.

Lagoon depth was monitored with the staff qage on the eastern
bulkhpad, upstream of the Stockton Avenue Bridge. Readings less
than 1.85 were rated poor. Readings between 1.85 and 2.-2 were
rated fair. Readings above 2.2 were rated good. These criteria
were somewhat arbitrary, being based on an as yet poorly defined
relationship between lagoon -depth and associa+pa fish cover,
water temperature and algae qrowth. If the upper lagoon becomes
too shallow, steelhead habitat is el iminated and algae growth may
be stimulated.

Results of Water Quality Monitoring After Sandbar Closure

Appendix D provides detailed data on water quality. Table 2
summarizes conditions at each monitoring time, b-ased on the
rating criteria.

l
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Table 2. Water Quality Ratings for Key Parameters in Soquel Creek
Iagoon, 1992.

Date Flume Gaqe Water Oxyqeri
Passaqe Heijht

27May92 open poor
1.76

poor
1.76

poor
1.56

29-30Jun92 Rain overnight, both days.

lJul92 manually fair fair
opened 2.14 fair

good
open poor poor

1.63

fair fair
1.81 poor

rair
Plastic sheeting placed over flunie boards.

closed fair poor good
1.87

closed fair fair good
1.94 good

fair
manually fair fair good
opened 1.93 fair

good
One flume board removed for the Begonia Festival.

poor
1.59

fair
fair

good good

poor
gl
fi

ood
air

1.55

poor
1.55

fair good qooa

poor
1.60

good good good

Replaced board that was removed before Begonia Festival

closed poor good good good
1.55

poor
1.71

Light rain.
open fair

2.14

trickl'iriq fair
out 2.06

290ct92 Sandbar brpachpd p'rpmahirely.

* If 3 ratings are listed, they refer to Reaches 1, 2 and 3.

13Sep92
Begonia Festival

14Sep92

19Sep92

80ct92

goctg:z

150ct92

200ct92
zxoctgz

:>:soctgz

lOSep92

12Sep92

13Aug92

17Aug92

lSep92

lOSep92

4Aug92

;>y.:rulgz

7Jun92

14Jun92

open

open

open

Water

Temperature

good

good

good

good

malfunction

good
rair
fair

good
good
fair

good

fair (Rch 1) good
fair (Rch 2
fair (Rch 3
good - - good
good*
fair*
good
good
poor

sa1inity

good

good

good

good

qood

good

good

good
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Iagoon Iavel. As of the first monitoring, 7 days after sandbar
construction on 20 May, until sandbar breaching on 29 0ctober, 9
monitoring periods were performed at approximately 2 -week
intervals before the Begonia Festival, with 4 additional episodps
before and after the Begonia Festival and 4 additional readings
after the flume board was replaced on 8 0ctober. Of the 17
monitorings, fair lagoon depth occurred on 6 occasions.
Placement of plastic sheeting over the flume boards and having
all of the flurne boards in place improved lagoon depth. Poor
lagoon depth occurred on 11 occasions. The lagoon was generally
more shallow and warmer in 1992 than in 1991.

Flume Passability. According to the Management Plan, fish
passage was to be maintained until July 1. Passage for steelhead
smolts was in fact good until August 4. Then the flume remained
closed until it was manually opened 3 days before the Begonia
Festival. Theri it closed again until boards were removed just
before the sandbar breached on 29 0ctober.

Water Temperature. Lagoon water ten'iperature was good until July
1, when it had warmed up into the fair category. In July and
August, the lagoon was warmer and entered the poor category much
of the time. Pondweed and algae qrew rapidly during this period.
By September 1, the lagoon began to cool and was rated mostly
fair until September 19, when-water temperature was rated good
until sandbar breaching.

Dissolved Oxyqen. Critical oxygen levels are lowest in the early
morning before plant photosynthesis may occur to prodnce oxygen.
This was the time that levels were measured and ratpd. Oxygen
levels were rated "fair" 7 days after sandbar closure. After
that, in Reaches 1 and 2 the oxygen levels remained "good" until
a week before sandbar breaching, at which time oxygen levels
dropped into the "fair" category in Reach 2. At the mouth of
Noble Gulch, oxygen levels were commonly in the poor range on the
?bottom and usually "fair" to "good" at O.25 meters above the
bottom. The depletion of oxygen on the bottom was caused by
respiration from the algal bloom that existed there most of the
summer. One dead juvenile steelhead was seen at the mouth of
Noble Gulch on 21 July. Cause of death was unknown. The
reduction in oxygen towards the end of October, lagoon-wide, was
probably caiispid by the bpginnings of a die-off of pondweed
occurrinq in the fall. Reduced photosynthesis and increased
bacterial decomposition would accompany this seasonal change.

Salinity. On 27May92, within 7 days of sandbar closure that
occurred at low tide, all but a small amount of salt water near
the bridge piers was flushed from the lagoon with the aid of the
shroud. The pocket of salt water at the west pier was flnshpd
out during the stormflow on 29-30 June. The lagoon remainpd
freshwater until sandbar breaching on October 29. kfter that,
salinity fluctuated.

Conductivity. It was not a problem during the monitoring period.
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Recommpndations to Improve Water Quality and Fish Habitat in the
Iagoon

1. Do

level.

not allow the pedal boat operator to dictate the lagoon

2. Maxiniize lagoon depth while maintaining passage through the
flume for adult steelhead until June 1 and steelhead smolts until

July 1. If the lagoon level begins to drop below the notch for
steelhead smolts on one side of the flume because of the hole for

adult steelhead on the other side after June 1, close up the hole
for adults. Close up the adult hole by July 1 in any event. If
adult steelhead are seen in the lagoon after June 1 when the hole
has been closed up, open the hole until the adults out-migrate.

3. After July 1, do not open the flume exit if it closes unless
flooding is eminpni Install plastic sheeting on the outside of
the flume boards to prevent leakage into the flume. Put as many
boards as possible into the flume entrance to raise the lagoon
level as much as possible.

4. When the lagoon level is reduced for the Begonia Festival,
remove the board on the flume on the Friday before the festival
and re-install it immediately after the festival clean-up.
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B?m) CENSUSTNG

Comparisons were made regarding bird distribution between the
results obtained in 1988 (Habitat Restoration Group 1990), 1991
(Alley 1992) and 1992. In all three years, the highest bird use
of the lagoon was in Reach 1, it being dominated by gulls,
domestic geese and feral ducks. Wild mallards fed primarily in
Reach 3, though they were often seen in Reaches 1 and 2. They
roosfpd most visibly along primarily the margins of Reach 2. The
primary roosting locations for rock doves (pigeons) were at the
east and west parks (just upstream of the Stockton Avenue Bridge)
and on the railroad trestle. Gulls roosted on bur 1ding roof tops
along the Esplanade. Larry's Surf and Turf positioned 3
stationary plastic owls on their roof to discourage gulls from
roosting there. The owls worked very effectively for the first
couple of weeks. After that they had more limited effect. If
the owls were made to rotate, they may be more effective. Also,
they could be taken down periodically and re-installed after a
few days to possibly improve their effectiveness.

In 1992, birds were censused during each water quality monitoring
visit to the lagoon, as well as intensively during the period 23-
27 0ctober. Unfortunately, the sandbar breached during the first
fall storm, n'iaking data collected after that incomparable to past
lagoon censusing. There were 11 censusing from 27 May to 23
October on n'iornings of water quality monitoring. Then there were
s censusings 23-27 0ctober and 6 more s-12 November throughout
the day. As in 1991, birds were concentrated in Reach 1, with
67<o occurrx'nq there- Reach 2 had ?9<o i and x'n Reach 3 had 14%-
All of the censused gulls were in Reach 1, with them totaling 80%
of the birds counted there. 96% of the pi'geons were observed xn
Reach 2, making up 30% of the birds censused in Reach 2. Most of
the pigeons roostpd on the railroad trestle.

In 1991/ bx'rds were concentrated x'n Reach 1 of the lagoon- 58<o
occurred there. In Reach 2, 19% occurred, while 23 % were in
Reach 3. Refer to Table 3 for comparisons of bird densities
between 1991 and 1992.

Results of bird censusing in 1992 were not directly comparable to
those in 1991 because in 1991, censusirig was carried out
throughout the day. In 1992, most censusing occurred early in
the morning. Our intention was to have more censusing later in
the day in 1992. However, the sandbar breached after the first
stormflow in October, before more censusing could be done. In
early morri'xriq, some ducks were probably roosting and not in the
water. At times, a large qroup of ducks and the 3 geese were
roosting on the ?oeach near Venetian Court in the morning and were
not counted. Also, in 1991 the pigeons were not counted on the
trestle. But they were counted in 1992. Even so, there appeared
to be fewer pigeons in 1992 than 1991.
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Table 3.

Group

Comparison of Bird Densities in Soque.
1991 and 1992.

l Creek Tagoon for
;J

Reach 1 Density Reach 2 Density
1991 1992 1991 1992

Reach 3 Dpnsity
4

1991 1992

Gulls* 30.4 31.6 3.2 o 1.1 o

Mallards 8.1

(some domestic)
2.5 1.0 4.1 14.0 3.3

Domestic
Ducks

0.4 2.0 i.o o.i 0.6 0.4

Geese 2.3 0.3 0.2 0.6 0.9 o

Pigeons 0.8 0.1 7.8 3.5 o o

Coots 1.6 6.6 0.8 5.1 3.3 9.0

Pied-billed

Grebes

0.2 0.3 0.1

Cormorants 0.06 0.25 0.1

*Gulls present on the beach in early morning were counted 8 times
during the period of lagoon conditions in 1992. The average
number censused was 183 gulls, with a range of 61 (90ct92) to
367 (lSep92).

There were s geese in 1991 and 3 left in 1992. There were more
domestic ducks (non-mallard) censused in 1992 than 1991,
indicating an increase.

Fish-eating Birds Observed at the Lagoon

Regarding fish-eating birds, they were more species seen and with
greater frequency in 1992 than in 1991. One merganser was
observed by Tom Mader during June, 1992, before the rain on 29 -
30June. The lagoon turned murky, and it left after that.
However, mergansers were more prevalent in 1991. Little pied-
billed grebes were observed in 1992 and not in 1991. These
qrebes were observed on s of 13 days of water quality
monito'rings. During more intensive censusing, the grebes were
observed on every occasion of observation for 23-27 0ctober and
s-12 November (after sandbar opening). They presumably fed on
threespine sticklebacks, primarily. In 1992, juvenile cormorants
were seen on 2 of the 13 days of water quality monitoring, this
being in October. Then one was seen tri Nove?er after sandbar
brpaching. In 1991, one cormorant was seen in the lagoon in
October. One morning in 1992, a great blue heron was observed
wading in Reach 1 for the first time. Kingfishers were seen for
the first time in 1992 on s of 13 water quality monitoring. They
were not seen in previous years.
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Bird-feeding by Humans

Bird-feeding by humans was not observed during water quality
monitoring episodes in the early morning in 1992. There were too
few observations later in the day to compare the level of human
handouts in 1991 and 1992. During more intensive censusing
throughout the day in 1992, one case of bird feeding by humans
was observed at Venetian Court in November after 11 censusing,
23-27 0ctober and s-12 November.

A resident regularly fed the steelhead in Reach 2. This
attracted ducks into Reach 2 to take advantage of handouts. In
addition, steelhead may become dpppndpnt on this artificial
source of food. Their natural feeding behavior and distribution
may be disfii'rbed. Smolts may elect to stay in the lagoon and
receive a free lunch instead of out-migrating as they should.
This may be especially true for hatchery-reared fish that were
raised on artifirial fppd4riq. This activity should be
discontinued.

Waterfowl as Biological

The effectiveness of ducks qraz'3-nr:) on pondweed and algae was
evident in 1992 because very little algae reached the surface.
Sacramento suckers also grazed on algae along the lagoon bottom.
Geese were commonly seen fppding on natural veqptat4ori. The
lower density of pigeons may have been a result of fewer human
handouts. However, bird seed was seen several times on the path
in front of one house.

Control of Aqiiatic
':l

Plants

Recommendations Regarding Management of Bird-Fppding and
Domestic, Non-native Waterfowl

1. Maintain enforcement

Discourage fish-feeding, as
of the no bird-feeding ordinance.
well.

2. Request that Restaurant owners allow positioning of devices
to the roof tops adjacent to the lagoon to discourage roosting of
gulls. Artificial owls that rotate on poles may be more
effective than stationary ones.

3. Maintain the appearance and presence of no bird-feeding signs
around the lagoon.
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FISH CENSUSING

CreekSteelhead Plantings in Soquel

According to the records kept by Dave Strieg, hatchery manager at
the Big Creek Hatchery (Monterey Bay Salmon and Trout Project),
11,648 steelhead smolts were planted in Soqiipl Creek in 1992. On
9Apr92 approximately 3500 smolts were released near the Casalegno
Store, above the high school. On lOApr92 approximately 4000
smolts were introduced behind the Grange Hall in Soquel Village.
On 13Apr92, the remainder were released behind Nob Hill.

In 1993, 12,224 steelhead smolts were planted in Soqupil Creek.
On lOMar93 approximately 4000 smolts were released near the
Casalegno Store. On 13Mar93 the remainder were rplpased at the
end of Cherryvale Lane near a nursery.

Fish Sauipling in
-& j

Soquel Creek Lagoon

Tables 4 and s indicate the sampling results from 1988 and 1992,
respectively, The sampling effort downstream of the Stockton
Avenue Bridge on 240ct92 included 3 seine hauls with a 106 -foot
long bag seine that was identical to the one used in 1988 and 2
seine hauls with the 30 -foot seine used on 17Nov88. However,
unlike 1988, in 1992 the captured steelhead were marked with a
partial left pectoral fin clip. The intent was to returri the
following week to sample again and estimate the popiilation size
from the percentage of recaptured marked sfpplhpad.
Unfortunately, the sandbar breached before it could be done. In
1988, steelhead collected in earlier seine hauls were not marked
and could have been recaptured and counted multiple times. In
addition, 2000 young-of -the-year hatchp'ry steelhead had been
planted in the lagoon on 25Aug88, less than 2 months before
sampling that year. For these reasons, densit-y comparisons of
stream-produced steelhead were impossible between the two years.

Regarding steelhead numbers, there appeared to be fewer steelhead
juveniles using the lower lagoon in 1992, compared to 1988.
In 1992, 42 juvenile steelhead were captured in 3 large seine
hauls below the br3.dqe. 22 of those were recaptured a second or
third time. In 1988, 146 juvenile steelhead were captnred in s
seine hauls below the bridge. An unknown number of those had
been captured more than once and counted more than once.
Interestingly, several hatchery smolts remained in the lagoon
over the summer in 1992 rather than going out to sea. They were
considerably larqer than the wild, stream-produced steelhpad.

Seine hauls upstream of the Stockton Avenue Bridge were

inefficient in 1988 and 1992, and could not be used to compare
relative densities of steelhead in the different reaches. We

would suspect that steelhead densities were similar in all 3
reaches, at least as far upstream as the Shadowbrook Rpstoairrant.
In 1992, the fourth large seine haul was downstream of Noble
Gulch near the small dock area. It yipldpd 4 juvenile steelhead
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Tible )-i. Fish E3iqlim6 Resultg, 17 November 1988.
SOQUEL CREEK LAGOON FISH SAMPLING
17 November 1988

Sampling Summary

Species

S'teelhead
Adults

Juveniles

Starry Flounder

StaHhorn Sculpin

Prickly Sculpin

Threespine Stickleback

Tidewater Goby

Effort

LarHe Seine H'auls
(106' x 6' .x 3/8")

Small Seine Hauls
(30' x 4' x 3/16")

' Site

Below Bridge Trestle

1

147

19

59

1

242+

102+

3

2

3+

+

s

2

1

Noble Gulch

6

1

8

7+

+

3

Standard Lengths
Tidewater Goby
(n = 107)

25 - 29 @@ ********4@
30-34 *******38
35-39 *****26
40-44 3

Threespine stick?le5a<,k
Plate Morphg
(n = 102)

pi@% plBi6 *****:****:n*51
Partial *****29
Low **12
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Tible 1* (comtimued). Fish Saaqlim@ Rer,ultg, 17 November 1988.
SOQUEL CREEK LAGOON FISH SAMPLING
17 November 1988

Standard Lengths
Steelhead

(n = 157)

Staghorn
Sci41pin
(n = 69)

Starry
Flounder

(n = 20)

75 - 79

80 - 84

85 - 89

90 - 94

95 - 99

100-104

105-109

110-114
115-119

120-124

125-129

130-134

135-139

140-144

145-149

150-154

155-159

160-164

165-169

170-174

175-179

180-184

185-189

190-194

195-199

200-204

205-209

mm 1

1

1

1

XX3

XXXXXXX8

XXXXXXXXXX12

XXXXXXX8

XXXXXXXXX 11

XXXXXXXXX 11

XXXXXXX8

XXXX5

xxxxxxxxg

XXXXX6

XX3

XX3
X2

X2

X2

1

X2

17

17

20

XX3

X2

XXXXXXX8

XXXXXX7

XXXXXXXXX 11

XX3

XXX4

1

14

16

X2

XX3

XX3

XXX4

1

X2

X2

1

X2

220-224

225-229

1

1

510-514 1

l

28
D.W. ALLEY & Associates -.'@) " '?'

lm4?.t';l



Fir;h Saqlimg Resultri, 2)+ October 1992

SOQUEL CREEK LAGOON FISH SAMPLING
24 0ctober 1992

!!lble 54

CAPTURE

Seine
1
2

3
4

SUMMARY

------Steelhead-------

Wild Hatch. Recap.
43 7

7 2 18

63 4

4

Sac .

Sucker
32
40

40
21

Staghorn
Sculpin

1

2

1

26

Calif .

Roach

2

2

Stickle-

back

1000+

1000+

iooo+

iooo+

Standard Lengths
Steelhead

(n=60 hild;
12 hatchery)
(Marked: partial
l pect. clip)

Sacramento
Sucker

(n=ll2)
(21 not measured)

Staghorn
Sculpin
(n=30 )

l

90 - 94
95 - 99
100-104
105-109
110-114
115-119
120-124
125-129
130-134
135-139
140-144
145-149
150-154
155-159
160-164
165-169
170-174
175-179
180-184
185-189
190-194
195-199
200-204
205-209
210-214
215-219
220-224
225-229
230-234

M

**

ff*

***

****

**ffff**

*****

****

****

*ff**

****

ff*ff*

ff***

****

*

*

* H

H

HHH

HH

H

H

H

H

*

***

****

*****

*ff****

*)kff**

*fi

*

**

****

**

****

*******

***********ff

**********

*********

***ff**ff**

)k****ff***ff:*********

*******M***

*****

****

****

***

*

*

255-259 H

California Roach SL: 70, 90,
Tidewater Goby SL: 33, 37
Threespine Stickleback: HighPlate:77

55%

140, 155

29

Partial : 39
28%
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and 26 staghorn sculpins. In 1988, one seine
railroad trestle and 3 hauls near Noble Gulch

juvenile steelhead and 10 staghorn sculpins.

haul under the

yielded only 9

A very rough estimate of juvenile steelhead density in the lagoon
in 1992 was probably a few hundred. This would be a significant
nu?er, though presumably less than the lagoon could support in
other years. If the lagoon becomes too shallow, the upper lagoon
becomes too shallow for steelhead to use.

Some striking differences between sampling results between the
two years occurred with 1) the distribution of staghorn sculpins,
2) the much lower density of tidewater gobies in the lower lagoon
in 1992, and 3) the appearance of Sacramento suckers and
California roach in the lagoon in 1992. In 1992, no staghorn
sculpins were co1lpcted below the Stockton Avenue Bridqe, while a
large number were collected in one seine haul (#4) between the
railroad trestle and Noble Gulch. In 1988, most of the staghorn
sculpins were collected below the bridge.

Only two tidewater gobies were collected and rplpiased in 1992
below the bridge. In 1988, 102 individuals were collected.
Perhaps the most abundant fish other than threespine stickle?back
in the 1992 lagoon was the Sacramento sucker. Suckers were not
tagged to prevent repeated counting of the same fish in later
seine hauls. Therefore, an unknown pe'rcpntage of 112 Sacramento

1
FillnKPrS were counted more than once. However, none were
collected in 1988. Four California roach were collected in the

lagoon for the first time in 1992. They were common in Soquel
Creek, upstream of the lagoon. No starry flounders were caphi'red
in 1992, indicating that fewer, if any, were trapped tri the
summer lagoon as occurred in 1988. Threespine sticklpback were
abundant in both years.

Discussion of Results of Fish Sampling

The dramatic appearance of Sacramento suckers may have resulted
from a population increase in lower Soquel Creek, with
individuals expanding into the lagoon. Several years of drought
may have enhanced slow, warm water habitat for Sacramento suckers
and California roach. Sacramento suckers consume algae and may
have helped to biologically control filamentous algae biomass in
the lagoon.

It appeared that tidewater gobies were severely reduced in number
from 1988 to 1992. However, the only heavily sampled area was
downstream of the Stockton Avenue Bridge. A sizable number of
gobies still could have been distributed upstream.

l

The absence of staghorn sculpin and near absence of tidewater
goby in 1992 seine hauls in Reach 1 were puzzling. No definitive
explanation is forthcoming. Staghorn sculpins may have preferred
habitat upstream of the trestle where there was- greater lagoon
depth and more associated cover. Downstream of the bridge,
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little pondweed and algae qrew near the shallow lagoon margin in
October, offerirug little cover. Fish-eating birds were usually
observed upstream of the bridge, perhaps indicating higher
densities of fish or possibly less human interference in Reaches
2 and 3. Threespine stickleback were abundant everywhere.

Recommendations Regarding Fish Managpmpnt

1 by adding boards to the1. Maximize lagoon depth after July
flume and sealing them with plastic.

2. Do not

Festival.
unplug the flume exit after July 1 until the Begonia

3. Replace the flume board immpdiately after the Begonia
Festival .

4. Maintain the lagoon in fall until streamflow has increased
enough to prevent stranding of adult steelhead and osmotic stress
in lagoon-inhabiting steelhead. Install a perimeter fence with
2"x4" mesh with 6-foot panels around the flume entrance by
October 1. This will prevent plugging of the flume's screen with
aquatic vegetation durinrg the first minor storms of fall.

s. Move the interpretive
the railroad trestle to
vandalized.

sign for tidewater goby
a safer location. It

from beneath

is commonly
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Fecal Coliform Bacterial Counts
Soquel Creek Lagoon Weekly Samples
At the Flume
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Flgure 1. Fecal collform counts
at the Flume, comparing 1990, 1991,?and

1992. (Santa Cruz County Data)



( l r

) l 1 l l

Fecal Streptococcus Counts
Soquel Creek Lagoon Weekly Samples
At the Flume
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Fecal Coliform Bacterial Counts
Soquel Creek Lagoon Weekly Samples
At the Railroad Trestle
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Fecal Streptococcus Counts
Soquel Creek Lagoon Weekly Samples
At the Railroad Trestle
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Fecal Coliform Bacterial Counts
Noble Guk,h Weekly Samples
At Tunnel and Bay Street
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Fecal Streptococcus Counts
Noble Gulch Weekly 8amples
at Tunnel and Bay Street
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Fecal Coliform Bacterial Counts
Soquel Creek Lagoon Weekly Samples
Mouth of Noble Gulch
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Fecal Streptococcus Counts
Soquel Creek Lagoon Weekly Samples
at the Mouth of Noble Guk,h
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Fecal Coliform Bacterial Counts
8oquel Creek Lagoon Weekly Samples, 1992
Comparison of Stations
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PHOTOGRAPHS, 1992
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APPENDIX B.

FISH AND GME AGREEMENT REGARDING PROPOSED STREAM OR
LAKE ALTERATION
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Notification No. IDZ .1 -?!l /?/ 2

AGREEMENT REC-?IN'C PROPOSED STREAM OR s..'kKE ALTERATION

e

}

l

.' 

THIS AGREEMENT, entered.into between the State of California, Department of Fish and Game, hereinaEter called the Departmi
and (:-17'/ of CAj'lDLA
of-lAC'lTDL ,StateofCAC{rOFsQlA hereinaftercalledtheoperator,isasfollows:

WHEREAS, pursuant to Division 2, Chapter 6 of California Fish and Came Code, the operator, on the ?LA? day of A-Ff- IL
15f2? , notified the Department that he intends to substantia??y divert or obstruct tbe natural flow of, or substantially change the
channel or bank of, or use material from the streambed of, the following water: SOQ lj G-t C ?e C -, in the-Coum
SkbJ TA CYU 7: State of California, S - T R

THP No.

WHEREAS, the Department (represented by 'ie'u w i s % h DW l J has maae an inspection of subject area on
, l'[??2? , and) has determinedZ'ldayof APgu

such?,operations m'ay su?bstant,iall'y adversely affeAt existing fish and wildlife resources inc7uding: SA l A 1 riu S T,A7-! a!=l EA D,iL<-?-Th-4?? ?'-r-b4 T??Lsh ?juu (-map ? 1 Atio ,kHlM4L
L-iff;.

l r l r

operator's work. The operator
{LrL-14-;,37ol

THEREFORE, the Department hereby proposes measures to protect fish and wildlife during the
agreestoaccepttheafollowingrecommendations:ispartofhiswork:Numbers7,,IDi20i2/ 22 / 7

from the list of recommendations on the back of this page and the folJowing special recommendations:

1. All work in or near the stream or lake shall be confined to the period HAI 11 I ?'142 "o
2. Tsie rgostcr suh4- % tihi i*:=r> ro x>xuu:ie * soqt*L c-r-ris arrtte m>tim, sa4re

i7eiwMd Q?uw emr>iegnssi
s. R Nk srx? tiw< ?m uq w h? ? ?s cmihucw r?itz- ?crzbss

? svtrt-t ? Suia> vJirM Ftsri uiue Ptac-rr;+ U Tv€ tasbQ ?E'r< v A ?+ or
rseiwg rtaceb Av m5 ffi s rse ri<gFwn (yH?. vg;oy T?) ?v-yh -ry 1it?t*2ic.
g7; Tffg ?%p ?? /k,Dh46- l'Me FL-uh%' To'? r?l?4 51i,1((.l<(,<15 '?OE Qf€P HDQ, 31fALt- ?3j
%;(qEb AQp %T!'FD Df-F-7b fg(v€Nr fISH fbn u-4;-NrffilN i i.

a4, op?wsz sii.z-y4 1u7 ? ruth(; ly ppc7z4-n'ow '?p;u 7 att cpys?ttci ;aaw 6r-ir> oahthc Att-
DAlL'l <LL>Su;ZESJ>uM!mG- eDM5Th(604,

s. Att s%wr> +i4.? pf ?veh ?w r+B >ipq<t. %rTTzML4 BH@g b?hi #(% (21cm;z ,
& , 7'z5 s'rrbt sH;a:rur> ruv /A/ ?a. /A/ wrt, strzu? at p-xr?r) ov'yzt( rwme. (} (sis(*rnizsz op

J-/ j" ? WA7Mu SNA-tt 76 A*AiNrAlNEb 7#flLti&v TH€ Ft,uME, 7a'6 FtuMe' JHAtc 80 KdPr0
wvm- actxgJ uyric 47 tcnsr ytit ,V t, /994 . aprr;e- rtivst ;bmnhitvc, vo b:wasv boyv wit.c
85 AtwueD WfTMDUT .?Rto& bF& l]f?R>{A' . 07'!!-alDJL 5ffAtt C#M ;iA eT DF& gd;?' Th l?i&ci

t tV 4 , :< .< tusba l N eti ?.uMLeS.3 pt,obD
The operator, as des%?rator,a as designated by the signature on this agreement, shall be responsible for the execution of all elements of this agreemi
A copy of this agreement must be provided to contractors and subcontractors and must be in their possession at the work s

If the operator's work changes from that stated in the notification specified above, this agreement is no }onger va}id and a r
notification shall be submitted to the Department of Fish and Game. Failure to comply with the provisions of this agreement and with ot
pertinent Code Sections, including but not limited to Fish and Game Code Sections 5650, 5652 and 5948, may resu?t in prosecution.

Nothing in this agreement authorizes the operator to trespm on any land or property, nor does it relieve the operator of responsibi
for compliance with applicable federal state, or local laws or ordinances.

THIS AC,REEMENT IS NOT INTENDED AS AN APPROVAL OF A PROJECT OR OF SPECIFIC PROJE
FEATURES BY THE DEPARTMENT OF FISH AND GAME. INDEPENDENT REVIEW AND RECOMMENDATIONS W?
BE PROVIDED BY THE DEPARTMENT AS APPROPRIATE ON THOSE PROJECTS WHERE LOCAL, STATE,
FEDERAL PERMITS OR OTHER ENVIRONMENTAL REPORTS ARE REQUIRED.
This agreemerit ];comes effective on

: .,?' ???( . ; l- ' W / z ? '? ?-"k
Si(-mET:i 8 7 3DT ?l

Q Q J C'z?i g0w
j ! T

'i /

?cr, 1(,, r'i"?2

TA5ZT (ES ?

>- {j'$f ,Ii-- -%%,'
Deparimeni Representaiive

?A9-vt.. LsevTe SAr-4 i,

WHLQ

Operator

Title Title

:r=='.isi*-=-==4 'Organization

Date Date



APPENDTX C.

Santa Cruz County Water Monitoring Data, 199;l
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'LABORATORY SERVICES
HEALTh SERVICES AGENCY

!iATER SAMPLE REE'ORT
(gRANE FILTER)
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LABORATORY SERVZCES
HEALTH SERVICES AGEZSICY

WATER SAME'LE REPORT
(MEMERANE FILTE'R)
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iUNTYWJDE VATER QUALITY MONITORING PROGRAM - SOQUEL CREEK PAGE: 1

'ANUM
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,.2

512

2

)
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rag

>
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LOCATION

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQuEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HuL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQuEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

SOQUEL C @ NOB HILL

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL Ci @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

26-May-92 11:05 AM 18 300 760 0.4 CLEAR MATER, ALGAL GROWTH
03-Jun-92 11:10 AM 17 1460 920 1.6 CLEAR WATER, ALGAL GRO!ITH

10-Jun-92 11:10 AM 18 720 380 1.9 CLEAR WATER, ALGAL GROWTH

16-Jun-92 09:55 AM 16 440 440 1.O CLEAR WATER, ALGAL GROWTH

24-Jun-92 12:00 PM 18 1040 740 1.4 CLEAR WATER, 3 DUCKS

30-Jun-92 10:15 AM 18 5340 5460 1.O CLEAR WATER, RAIN 6/29

07-Ju1-92 12:20 PM 19 640 800 0.8 CLEAR WATER

08-Jul-92 10:40 AM 18 540 -880 0.6 CLEAR WATER

14-Ju1-92 10:55 AM 20 640 1680 0.4 CLEAR WATER

22-Jul-92 11:00 AM 19 480 400 1.2 CLEAR WATER

28-Ju1-92 11:35 AM 18 140 700 0.2 CLEAR WATER

04-Aug-92 01:20 PM 21 40 200 0.2 CLEAR WATER

10-Aug-92 12:15 PM 80 2740 0.0 SLIGHTLY YELLOWISH, LOTS OF ALGAE

17-Aug-92 11:15 AM 400 560 0.7

25-Aug-92 12:15 PM 120 160 0.8 GREYISH WATER, LOW H20 FLOW

01-Sep-92 12:00 PM 160 440 0.4 ALGAL GROWTH

08-Sep-92 11:20 AM 480 1040 0.5 GREYISH WATER, ALGAL GROWTH

22-Sep-92 12:10 PM 260 260 1.O GREYISH !!ATER

30-Sep-92 240 280 0.9 GREYISH WATER, LITTLE FLOW
06-Oct-92 12:45 PM 20 280 0.1 GREYISH WATER

13-Oct-92 11:20 AM 580 280 2.I GREYISH WATER

20-Oct-92 10:45 AM 200 340 0.6 GREYISH, SLOW MOVING !IATER

27-Oct-92 11:20 AM 440 180 2.4 GREYISH VATER

03-Nov-92 11:55 AM 780 1180 0.7 CLEAR WATER

17-Nov-92 10:42 AM 340 820 0.4 CLEAR WATER

01-Dec-92 10:45 AM 150 660 0.2 CLEAR WATER

15-Dec-92 10:10 AM 60 140 0.4 CLEAR WATER

22-Dec-92 560 340 1.6 CLEAR WATER

29-Dec-92 11:20 AM 600 4300 0.1 RAIN 12/28 & 12/29
05-Jan-93 11:25 AM 40 300 0.1 CLEAR WATER

19-Jan-93 01:10 PM ERR ERR ERR RESULTS NOT VALID.

02-Feb-93 11:30 AM 20 20 1.O CLEAR WATER

16-Feb-93 12:30 PM 60 60 1.O CLEAR MATER

23-Feb-93 11:35 AM 1040 ERR ERR BROWNISH !IATER,RAIN 2/23,STREP P CONTA
02-Mar-93 10:40 AM 40 120 0.3 CLEAR WATER

10-Mar-93 -'0:43 AM 60 340 0.2 CLEAR WATER.

10-Jun-92 11:25 AM 1100 2620 0.4 CLEAR WATER

16-Jun-92 10:45 AM 680 1880 0.4 CLEAR, SHALLO!/ !/ATER
24-Jun-92 12:10 PM 4720 2380 2.O CLEAR WATER

30-Jun-92 10:25 AM 5400 6580 0.8 CLEAR WATER, RAIN 6/29
08-Ju1-92 11:15 AM 840 1520 0.6 CLEAR WATER

14-Ju1-92 11:10 AM 480 3420 0.1 CLEAR WATER

22-Ju1-92 11:15 AM 3340 7700 0.4 CLEAR WATER

28-Ju1-92 11:25 AM 100 40 2.5 CLEAR WATER

04-Aug-92 01:15 PM 21 60 80 0.8 CLEAR WATER

10-Aug-92 12:05 PM 5640 1480 3.8

17-Aug-92 10:40 AM 2380 2260 1.1

24-Aug-92 11:03 AM 3740 1660 2.3

25-Aug-92 12:00 PM 20 -t-# 2.O CLEAR WATER
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UNTYWIDE WATER QUALITY MONITORING PROGRAM - SOQUEL CREEK PAGE: 2
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LOCATION

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G@ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ SOQUEL C

NOBEL G @ SOQUEL C

NOBEL G @ SOQUEL C

NOBEL G @ SOQUEL C

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL Ci

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL Ci

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

01-Sep-92 12:25 PM 20 o 0 ERR

08-Sep-92 11:10 AM 19 180 20 9.O CLEAR WATER

22-Sep-92 11:55 AM 19 0 0 - ERR CLEAR WATER

30-Sep-92 ig 40 360 0.I CLEAR WATER

13-Oct-92 10:35 AM 15 60 2320 0.O CLEAR WATER

20-Oct-92 10:35 AM 15 4380 4300 1.O CLEAR WATER

27-Oct-92 11:30 AM 17 3460 40 86.5 CLEAR WATER

03-Nov-92 11:45 AM 17 4020 6020 0.7 CLEAR WATER, LOW FLOW.

17-Nov-92 11:25 AM 14 200 600 0.3 CLEAR WATER

01-Dec-92 10:55 AM g 110 1090 0.1 CLEAR WATER

15-Dec-92 10:20 AM 8 400 140 2.9 CLEAR WATER

22-Dec-92 8 140 100 1.4 CLEAR WATER

29-Dec-92 11:10 AM 10 1200 19500 0.1 RAIN 12/28 & 12/29
05-Jan-93 11:15 AM 6 60 280 0.2 CLEAR WATER

02-Feb-93 12:25 PM 10 100 0 ERR CLEAR WATER

16-Feb-93 11:45 AM 12 220 264 0.8 GREYISH WATER.

16-Feb-93 11:45 AM 12 220 264 0.8 GREYISH WATER

23-Feb-93 12:00 PM 800 ERR ERR BROWNISH WATER,RAIN 2/23,STREP P CONTA
02-Mar-93 10:50 AM 0 140 0.O CLEAR WATER

10-Mar-93 11:14 AM 160 540 0.3 CLEAR !!ATER.

02-Feb-93 11:43 AM 2240 20 112.O CLEAR WATER

16-Feb-93 12:17 PM 0 50 0.O BROWNISH WATER

23-Feb-93 11:47 AM 840 ERR ERR BROWNISH WATER,RAIN 2/23,STREP P CONTA
02-Mar-93 11:02 AM 80 120 0.7 CLEAR WATER

16-Jun-92 11:00 AM 280 60 4.7 CLEAR WATER

24-Jun-92 12:40 PM 240 80 3.O CLEAR WATER

30-Jun-92 10:35 AM 4020 4020 1.O BROWNISH WATER, RAIN 6/29
08-Ju1-92 11:25 AM 160 80 2.O CLEAR WATER, 6 DUCKS

14-Ju1-92 11:20 AM 500 180 400 0.5 25 DUCKS, CLEAR WATER
22-Ju1-92 11:30 AM 80 0 ERR CLEAR !IATER

28-Jul-92 11:15 AM 280 80 3.5 9 DUCKS, CLEAR WATER

04-Aug-92 01:00 PM 60 0 ERR CLEAR WATER, 2 BOATS

10-Aug-92 11:55 AM

17-Aug-92 11:05 AM o 0 ERR

24-Aug-92 11:14 AM 80 0 ERR

25-Aug-92 11:45 AM 160 20 8.O CLEAR WATER, SOME ALGAL GROWTH.

01-Sep-92 12:10 PM

08-Sep-92 11:00 AM 200 60 3.3 CLEAR WATER, ALGAL GRO!!TH

14-Sep-92

14-Sep-92

22-Sep-92 11:40 AM 0 0 ERR CLEAR WATER, SOME ALGAL GROWTH

30-Sep-92 20 380 0.1 CLEAR WATER, SOME ALGAL GROWTH
06-Oct-92 12:35 PM 40 840 0.O CLEAR WATER, ALGAL GROWTH
13-Oct-92 11:05 AM 60 860 0.1 AIGAL GROWTH

20-Oct-92 10:55 AM 350 260 580 0.4 ALGAL GROWTH

27-Oct-92 12:00 PM 300 0 ERR CLEAR WATER

03-Nov-92 12:10 PM 280 220 120 1.8 CLEAR WATER, 6 DUCKS.
17-Nov-92 11:00 AM 140 120 1.2 CLEAR WATER

01-Dec-92 10:35 AM 115 2060 0.1 CLEAR WATER
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LOCATION

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL Cl

SOQUEL C @ NOBEL G

SOQUEL C @ NOBEL G

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQuEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ TRESTLE

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

15-Dec-92 10:30 AM 8 20 480 0.O CLEAR WATER

22-Dec-92 10 180 60 3.O CLEAR WATER

29-Dec-92 0 7300 0.0 RAIN 12/28 & 12/29

05-Jan-93 11:00 AM 40 240 0.2 CLEAR WATER

19-Jan-93 01:20 PM ERR ERR ERR RESULTS NOT VALID

02-Feb-93 11:40 AM 0 40 0.O CLEAR WATER

16-Feb-93 12:15 PM 76 36 2.1 CLEAR WATER.

16-Feb-93 12:15 PM 76 36 2.I CLEAR WATER

23-Feb-93 11:45 AM 840 ERR ERR BROWNISH WATER,RAIN 2/23,STREP P CONTA

02-Mar-93 11:00 AM 100 140 0.7 CLEAR WATER

10-Mar-93 10:53 AM 80 460 0.2 CLEAR WATER, 2 DUCKS.

26-May-92 11:25 AM 320 40 8.O CLEAR WATER

10-Jun-92 11:40 AM 540 140 3.9 CLEAR WATER, NO BIRDS

16-Jun-92 11:10 AM 160 80 2.O CLEAR WATER, PIGEONS ON TRESTLE

24-Jun-92 12:30 PM 260 140 1.9 CLEAR WATER

30-Jun-92 10:45 AM 4020 4020 1.O BROWNISH WATER, RAIN 6/29

07-JLll-92 12:30 PM 340 220 1.5 CLEAR WATER

14-Ju1-92 11:30 AM 20 580 0.O CLEAR WATER

22-Ju1-92 11:40 AM 300 260 1.2 CLEAR WATER

28-Ju1-92 160 100 1.6 20 DUCKS, CLEAR WATER

04-Aug-92 12:50 PM 60 20 3.O CLEAR WATER, PEOPLE FEEDING 17 BIRDS

10-Aug-92 11:20 AM 520 20 26.0

17-Aug-92 11:00 AM 200 0 ERR

25-Aug-92 11:35 AM 60 60 1.0 6 DUCKS, (,LEAR WATER

01-Sep-92 12:40 PM 40 20 2.O CLEAR WATER

08-Sep-92 10:50 AM 60 0 ERR CLEAR WATER, ALGAL GROWTH

14-Sep-92

22-Sep-92 11:30 AM 40 0 ERR CLEAR WATER

30-Sep-92 40 60 0.7 CLEAR WATER, 4 DUCKS

06-Oct-92 12:25 PM 20 40 0.5 CLEAR WATER

13-Oct-92 10:55 AM 0 60 0.O CLEAR WATER

20-Oct-92 11:05 AM 40 20 2.O ALGAL GROWTH

27-Oct-92 11:50 AM 20 0 ERR CLEAR WATER

03-Nov-92 12:30 PM 320 180 1.8 CLEAR WATER

17-Nov-92 11:05 AM 160 200 0.8 CLEAR WATER

01-Dec-92 10:30 AM 145 390 0.4 CLEAR WATER, DUCKS

15-Dec-92 10:50 AM 40 220 0.2 CLEAR WATER

22-Dec-92 1000 1560 0.6 CLEAR WATER

29-Dec-92 11:50 AM 200 6800 0.0 RAIN 12/28 & 12/29
05-Jan-93 10:50 AM 80 360 0.2 CLEAR WATER

19-Jan-93 01:25 PM ERR ERR ERR RESULTS NOT VALID

02-Feb-93 11:55 AM 80 60 1.3 CLEAR WATER

16-Feb-93 12:05 PM 100 328 0.3 CLEAR WATER

23-Feb-93 12:20 PM 1200 ERR ERR BRONWISH WATER,RAJN 2/23,STREP P CONTA
02-Mar-93 11:15 AM 0 200 0.O CLEAR WATER

10-Mar-93 11:03 AM 180 540 0.3 CLEAR WATER.

26-May-92 11:15 AM 360 80 4.5 CLEAR WATER, s P?CiEONS
03-Jun-92 11:00 AM 840 940 0.9 PIGEONS,DUCKS,12 SEAGULLS,CLEAR WATER
10-Jun-92 11:50 AM 620 20 31.O CLEAR WATER, MANY SEAGULLS
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I JNTYWIDE WATER QUALITY MONITORING PROGRAM - SOQUEL CREEK PAGE: 4
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LOCATION

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLuME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL (. @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLuME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ MOUTH

SOQUEL C @ FLuME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQuEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL C @ FLUME

SOQUEL (. @ FLUME

SOQUEL C @ FLUME

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

16-Jun-92 11:20 AM 19 260 420 400 1.1 CLEAR WATER, 7 SEAGULLS UPSTREAM

24-Jun-9212:20PM 22 670 700 300 2.3CLEAR!/ATER,7SEAGULLS

30-Jun-9210:55AM 21 150 4020 4020 1.OBROWNISHWATER,RAIN6/29

07-Jul-92 12:40 PM 23 160 560 100 5.6 13 SEAGULLS UPSTREAM, CLEAR WATER
08-Ju1-92 11:35 AM 23 160 ? 7.3 CLEAR WATERQQ

14-Ju1-92 11:40 AM 24 260 1220 100 12.2 CLEAR !IATER, 20 BIRDS UPSTREAM

22-Ju1-9211:50AM 24 270 460 20 23.OCLEARWATER.

28-Ju1-9211:05AM 22 260 920 120 7.718BIRDS,CLEARWATER

04-Aug-9212:40PM 23 260 360 160 2.3CLEARWATER,40SEAGULLS

10-Aug-92 11:10 AM 3800 220 17.3

17-Aug-92 10:50 AM 740 120 6.2

24-Aug-92 11:14 AM 500 140 3.6

25-Aug-92 11:25 AM 22 220 ?560-?0- - 14.0 25 BIRDS, CLEAR WATER

01-Sep-92 12:35 PM 23 180 380 920 0.4 MANY SEAGULLS, CLEAR WATER

08-Sep-9210:40AM 20 170 460 60 7.725BIRDS,CLEARWATER

14-Sep-92 560 360 1.6

22-Sep-9211:20AM 20 290 160 160 1.OCLEARWATER,SEAGULLS

30-Sep-92 20 280 140 0 ERR CLEAR WATER, 6 BIRDS UPSTREAM
06-Oct-92 12:15 PM 300 60 5.O CLEAR WATER, ALGAL GROWTH; SEAGULLS
13-Oct-92 10:45 AM 360 140 2.6 CLEAR WATER, MANY SEAGULLS
20-Ck,t-92 11:15 AM 800 240 3.3 CLEAR WATER, SEAGULLS
27-Oct-92 11:40 AM 3080 20 154.O CLEAR WATER, SEAGULLS
03-Nov-92 12:20 PM 980 80 12.3 CLEAR WATER; SEAGULLS;OPENED
17-Nov-92 11:15 AM 1040 2120 0.5 (.LEAR VATER; SEAGULLS
01-Dec-92 10:20 AM 200 620 0.3 CLEAR WATER, ORGANIC MATTER; SEAGULLS
07-Dec-92 1080 4020 0.3 RAIN 12/6
15-Dec-92 10:40 AM 380 880 0.4 CLEAR WATER, MANY SEAGULLS
22-Dec-92 10:30 AM 920 1860 0.5 CLEAR !/ATER

29-Dec-92 11:40 AM 900 9900 0.1 RAIN 12/28 & 12/29
05-Jan-93 10:40 AM 600 4020 0.1 GREYISH WATER, SEAGULLS
19-Jan-93 01:33 PM ERR ERR ERR RESULTS NOT VALID.

02-Feb-93 12:05 PM 160 60 2.7 CLEAR WATER

16-Feb-93 11:55 AM 88 104 0.8 CLEAR WATER

02-Mar-93 11:25 AM 340 180 1.9 CLEAR WATER, SEAGULLS UPSTREAM
10-Mar-93 11:25 AM 80 0 ERR CLEAR WATER, HIGH TIDE.
31-Mar-93 01:20 PM 885 105 8.4 (,LEAR WATER, SEAGULLS UPSTREAM
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APPENDIX D.

Water Quality Data and General Observations of Aquatic Vegetation
27 May - 23 0ctober, 1992
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Water Quality Data and General Observations of Aquatic
Dpnsity, 27 May - 23 0ctober, 1992

27 May 199;l The shroud was in place and fiinctioning. The flume
was open with the tide outgoing by 0945hr. The depth inside the
entrance to the flume was 2.3-feet while the depth at the exit
was 1.8 feet. The weather was foggy and misty. The qaqe height
= 1.76. The no-bird-feeding signs were present on the beach near
Venetian Courts and the Beach House. Interprp+ive signs were in
place near the park benches on either side of the Stockton Avenue
bridge, as wel?J as near the shower rooms at the kiosk and under
the ra'ilroad trestle. Washing of sidewalks and mats into the
streets of the Esplanadp had been prohibited since 15 May.
Drains leading to the lagoon on the lagoon side of the Esplanade
had been closed off. 25 piles of dog excrement were prpspnt at
the small park near the railroad trestle, adjacent the empty lot.

foqq with mist. Gaqe Height= 1.76

Oxyqen ( ppm )Depth(m) Temp.( C)

Station: Flume at 0650

surf. 20.5

0.25 21.0

0.50 21.0

0.75(bot)21.0

hr,

salin.(ppt)

o.oo

0.00

0.00

0.00

8.8

8.5

8.75

8.85

Cond.

( umhos )
800

800

800

800

2
Vpqptat.i on

Station: Stockton Avenue Bridge, NW pier, 0740 hr. Secchi
to bottom.

depth

surf 20.0

0.25 20.0

0.50 20.0

0.75 20.0

1.00 20.0

1.25 20.5

1.50 20.5

1.75 20.5

1.85(bot)21.0

Station: Railroad trestle, 0800 hr

0.0

o.o

o.o

0.0

0.0

o.o

o.o

0.0

16.0

8.10

8.15

8.0

8.1

7.95

7.7

7.15

6.95

0.7

780

780

780

780

780

780

780

780

24 , 000

surf. 20.2

0.25 20.2

0.50 20.2

0.75 19.8

1.00(bot)19.3

0.0

0.0

0.0

0.0

0.0

8.55

8.65

8.65

7.2

6.1

780

780

780

780

750

Station: Noble Gulch, 0825 hr

l

surf. 19.0

0.25 19.0

0.50 18.8

0.75 18.5

1.00(bot)18.0

o.o

o.o

0.0

0.0

1.5

8.78

8.60

8.21

6.8

1.0

750

750

750

780

3000
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Birds on the Beach: 120-150 gulls, many of
11 pelicans tri breeding plumage.

which were inanature.

Birds in Reach 1: 3 domestic ducks. 22

Birds in Reach 2: none.

Birds in Reach 3: 3 domestic mallards, 3
ducklings.

Conclusion: Seven days after sandbar construction and
installation of the shroud, the lagoon had nearly been flushed of
salt water except at the deeper holes such as around the piers of
the Stockton Avenue Bridge. Conductivity was typical of a
freshwater lagoon. Water quality was good with COOI enough water
temperature (< 21 C) and oxygen levels near full saturation
except in the hole at the Stockton Avenue pier and near the
bottom at Noble Gulch. Full saturation would be 9.09 ppm at 20
C. The water column was clear to the bottom at all stations.
The low oxygen level at the mouth of Noble Gulch correspondpd to
decomposing sea grass and kelp there. A 10-inch steelhead and 3,
4-inch steelhead were seen feeding on the surface in the
vicinity, despite the lower dissolved oxygen.

gulls bathing.

wild mallards with 2

7 June 1992. Contaminated water signs up on beach. Flume
shrouds were in place. The flume had beeri open to the bay since
the last monitoring. The storm drain to the lagoon from the
Esplanade was capped. Metal shppting was in place to seal
sidewalk drains. A man was washing roof windows on Larry's Surf
and Turf with hot water. Tom mader, a creekside rpsidpnt
observed a merganser prpsp'nt on the lagoon for the first week of
June and on 24 June.

Station: Flume, 0530 hr. The flume had been open
since last monitoring. Estimated outflow was 2.5
depth at entrance = 2.0 feet. Exit = 1.2 feet.
overcast. Gage height = 1.74.

conti mioiisly
cfs. Flume

Weather was

kptb(m) Temp.( C)

surf. 18.0

0.25 18.2

0.50 18.2

0.75(b0t)18.2

salin. (ppt)

0.00

0.00

o.oo

0.00

Oxyqeri ( ppm )

8.9

9.0

9.0

9.05

Cond.

( umhos )
780

750

750

750

Station: Stockton Avenue Bridge. NW pier, 0550 hr.
algal bloom visible. Secchi depth to bottom.

Plankfonic

surf.
0.25

0.50

0.75

i.oo

1.25

18.2

18.2

18.2

18.2

18.2

18.5

0.0

0.0

0.0

0.0

0.0

0.0

8.45

8.25

8.15

8.15

7.95

7.55

760

760

760

760

760

760

i
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1.50(bot)18.9

Station: Railroad trestle, 0615 hr.

14.5 0.5 19500

Depth(m) Temp.( C) salin. (ppt)

0.0

0.0

0.0

0.0

0.0

surf. 17.8

0.25 17.8

0.50 17.8

0.75 17.8

0.95(bot)17.6

Station: Mouth of Noble Gulch, 0635 hr.

Oxygen(ppm)

7.45

7.40

7.36

7.16

7.15

Cond.

(umhos)
750

750

750

750

750

surf. 17.0

0.25 17.0

0.50 17.0

0.75 17.0

i.oo(bot)rz.o

0.0

0.0

0.0

0.0

0.0

8.35

8.50

8.50

6.8

0.65 4050

Beach: Approximately 200 gulls. 18 pelicans. 30Birds on the
terns.

Birds in Reach 1: 3
mallard female and 4

domestic ducks. 2 domestic geese. One wild
ducklings. 8 gulls bathing.

Birds and fish in Reach 2: 6 wild mallards. 3 domestic mallard
males. Pigeons on the trestle. 4 swallows feeding on insect
emergence. 15 steelhead hits on surface per minute. Tom Mader
reported a merganser was present the first week in June.

Birds in Reach 3: 3 domestic mallard males.
3 swallows.

One mallard female.

Conclusion: Water quality conditions were excpllpn+ for aquatic
organisms. Water temperature was cool enough and oxygen levels
were near full saturation, which would be 9.67 ppm at 17 C. The
water column was clear to the bottom. The only salt water still
present was at the bridge piers. This indicafes that in years
when scour around the piers is extensive, saltwater may remain in
the depressions for awhile. No'te that algae began to grow first
in the depression at the pier, water temperature was highest.
Sand bags could be placpd in these depressions a week after
sandbar closure and opened to fill the holes. We would not
recommend grading into the holes during sandba'r closure because
fish tend 'to corlect there at sandbar closure time. The flume
was working well for fish passage.

14 June 1992. A planktonic algae bloom was well developed with
tufts of filamentous algae beginning to form under the trestle on
the west side near where the ducks commonly roost. Other algae
tufts were forming under the trestle, below where the pigeons
roost. Two geese were seen coming out into the lagoon from
under the restaurants. Two dogs were allowed to run on the beach

3
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with their owners prpspm. Gage height was 1.56. Secchi depth =
1.3 meters at 0800hr at the bridge. Friends of Soquel Creek had
put up no fishing signs at the trestle and Noble Gulch. The one
at Noble Gulch had been torn down. Graffiti had beeri sprayed on
the no bird feeding sign, and the plexi-glass cover of the
tidewater goby sign next to it at the trestle-was scratched. The
bttlkhpad had partially come apart during the winter, and the soil
bphind it at the trestle park had eroded. The bulkhead on the
west side of the Stockton kvenue bridge was also damaged.

Station: Flume, 0615hr. Weather clear.
feet. Flume exit = 0.8 feet.

Flume entrance 1.6

Depth(m) Temp.( C)

surf. 18.6

0.25 18.8

0.50 18.8

0.75(bot)18.8

salin. (ppt)

0.00

0.00

0.00

o.oo

Oxygen ( ppm )

8.35

8.40

8.30

8.20

Cond.

( umhos )
800

780

780

780

Station: Stockton Avenue Bridge, west pier,

Depth(m) Temp.( C) Oxygen ( ppm )

0645 hr.

salin.(ppt)

surf. 18.0

0.25 18.2

0.50 18.2

0.75 18.2

i.oo 18.2

1.25 18.2

1.50 18.5

1.75(bot)18.5

0.00

0.00

o.oo

o.oo

o.oo

0.00

2.2

14.0

8.40

8.35

8.35

8.30

8.23

8.20

7.70

0.50

Cond.

( umhos )
780

780

780

780

780

780

3650

20300

Station: Railroad trpstlp, 0720 hr.

surf. 18.0

0.25 18.2

0.50 18.2

0.75 18.2

0.95(b0t)18.0

0.00

0.00

0.00

0.00

0.00

8.05

8.03

8.0

8.02

7.95

780

780

780

780

800

Station: Mouth of Noble Gulch, 0735 hr.

surf. 16.5

0.25 16.7

0.50 16.6

0.75 16.8

1.00(bot)17.3

o.oo

o.oo

0.00

0.05

1.80

8.45

8.41

8.25

4.70

0.45

750

750

750

1850

3400

Birds on the Beach: Approximately 75 gulls.
many birds away.

Birds in Reach 1: 4 domestic ducks. 2 domestic geese. One wild
mallard female and s ducklings. One wild mallard female with 1
duckling. 21 gulls bathing.

The dogs had scared
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Birds and turtle in Reach 2: 10 domestic mallard males (4 of
which roostiriq at west bridge park). 4 pigeons on the tropsflp.
Biting knats emerging. Turtle on west -concrete footing of
trestle. No fishing sign in place at trestle with Tom Mader's
effort. No fish seen feeding on su'rfacpi .

Birds in Reach 3: 9 swallows feeding
ducks observed. No fishing sigri had
Noble Gulch. No fish were seen.

on insect
been torn

emergence.
off piling

r --J

No

at

Conclusion: More than 3 weeks after sandbar construction, a
pocket of salt water still existed in the hole adjacent to the
west pier of the brirflqe. Oxygen was low at the -bottom there.
The conductivity at Noble Gulch was slightly elevated while the
oxygen concentration was low in the lower O.25 meters. This may
indicate a source of organic pollution up the Noble Gulch
drainagp. The rpniaindpr of the lagoon had excpllpnt water
quality for steelhead, although oxygen levels were about 1 mg/l
lower than the same time the previous summer. This was probably
due to the elevated respiration of planktonic algae.

28-30 June 1992. It rained two nights in a row, 28-29 June and
29-30 June. Jim Turcotte had removed the shroud on the east
side, removed 2 boards and installed screening. The flume
received the stormflow without danger of sandbar breaching.

1 July 1992. The oxygen meter malfunctioned and no oxygen data
could be collected. The water was tea-colored after runoff from
the late -June storm. The screen was still in place on the east
side with the shroud on the west side. The high tide during the
night had risen and moved inland 1/2 the thickness of- the
sandbar. Hundreds of dead smelt were on the beach and along the
nzargin of the lagoon. The bulkhpad along the west side of the
lagoon upstream of the Stockton Avenue Bridge had been repaired.
The storm drains at the Stockton Avenue b'ridgp had been labplpd
by Matt McCaslin of the Monterey Bay Salmon and Trout Project and
students. Lagoon qaqe height = 2.23 @ 0530hr. Gage height at
0800hr = 2.14. Secchi depth = 1 meter.

surf. 20.6

0.25 20.6

0.50 20.5

0.75 20.5

1.00(bot)20.5

Flume, 0530 hr. Weather clear. Flume exit closed at
By 0730hr, exit had been opened by City personnel.

Depth(m) Temp.( C) Salin.(ppt) Oxygen(ppm)

Station :
os:sohr.

0.00

0.00

0.00

0.00

0.00

Cond.

( umhos )
610

600

600

600

630

Threespine
Dead smelt

stickleback larvae abundant at the lagoon margins.
were present in the lower lagoon as well as on the

l
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surroiinding beach. They may have swam through the flume while it
was open or been left by gulls. No surface algae was present,
and the bottom was not visible.

Station: Stockton Avenue Bridge, west pier, 0630 hr.

surf. 20.2

0.25 20.3

0.50 20.5

0.75 20.5

1.00 20.2

1.25 20.2

1.50 20.0

1.75 20.0

2.00(bot)19.8

o.oo

o.oo

0.00

0.00

0.00

o.oo

0.00

o.oo

0.00

600

600

610

620

650

650

650

750

780

Station: Railroad trestle, 0650 hr.

surf.

0.25

0.50

0.75

1.00

1.25

20.0

20.2

20.2

20.2

20.2

19.8

0.00

0.00

0.00

0.00

o.oo

0.00

610

610

610

620

670

700

No algae on surface.

Station: Mouth of Noble Gulch, 0710 hr.

surf. 18.8

0.25 18.9

0.50 19.0

0.75 18.6

1.00 18.5

1.25 18.7

1.35(bot)18.7

0.00

0.00

o.oo

0.00

0.00

0.02

1.5

700

?ioo

700

710

720

890

2950

Birds on the Beach: Approximately 45 gulls on beach near
Venetian Courts. The remaindpr of the beach was not cenrnrpr3.

Birds in Reach 1: 3 large domestic ducks, including a new qray
and white one with clipped wings. 1 female mallard and 1
duckling. 4 gulls bathing.

Birds in Reach 2: 2 domestic male mallards.
mallard. 4 pigeons 'roos+ing on the trestle. No
No fishing sign still 7prpspnt at the trestle.

1 wild female
steelhead seen.

Birds in Reach 3: 1 domestic male mallard. 1 pied-bi1lpd grebe.
7 steelhead surface strikes/minute. No fishing sign completely
gone at Noble Gulch.

Conclusion: The late June storm had flushed the remaining salt
water out of the hole at the bridge. Despite the surface run-off
from streets, etc., the conductivity was not elevated, though the

l

6
il.'=,,1-::,?,,7

I).w. ALLEY & Associates <oa,']'-



water clarity was reduced. The June rain undoubtedly brought
considerable nutrients into the closed lagoon. Unfortunately, we
were unable to measure oxygen. The occurrp'ncp of smelt on the
beach and dead in the lagoon was an unusual site. Dpspitp the
high tide, there was no evidence of salt water migra+ion into the
lagoon. This was the first observation of a grebe in the lagoon
this summer period. We may assume that oxygen levels were
sufficiently high for steelhead as evidenced by their fppainq on
the surface in Reach 3. Unlike the previous sumer, algae has
not yet accumulated on the surface. Water temperatures have been
somewhat cooler this summer compared to the previous summer until
this monitoring period.

21 July 1992. Water depth at flunie inlet was 1.5 feet. Exit was
0.5 feet with the tide out. The streamflow was an estimated 1
cfs. Sunrise to a clear day came at approximately 0630hr.
Lagoon qaqe height = 1.63 at 0640hr. Lagoon qaqe height = 1.65
at 1715 hr. The shroitd had been removed from the flume. All the

boards were in place on the west side of the flume. The east
side had one board slotted at the bottom. They had been in place
since 9 July. Secchi depth to bottom = 1.7 meters.

Residents at 519 and 533 Riverview Drive noted considprable algae
in the upper lagoon. On Tuesday, 21 July, behind 519 Riverview
Drl'Ve fkle lagoon ])offom was 90% covered 'wltm algaei and 40% of
the surface was covered with algae. Just upstream, algae covered
60so of the surface- Behi'nd 533 Rx've?x'ew Drx'vei algae covered
80% of the surface. In this area, the lagoon bends and narrows,
thus tending to accumulate algae blown upstream from onshore
breezes.

l

The fol 1owing Saturday, 25 July, the surface algae had djssipafpd
at 519, but was stijl thick at 533 Riverview Drive. A beach
seine was used by myself and one volunteer to collect the
floating algae at that location. In 1-2 hours this was
accompli-shpd. The action provided clear conditions for a time
afterwards. On 4 August both areas were still clear of surface
algae. By I September, at 519 the bottom was 70% covered while
the surface was 10% covered wxt-h algae- The resxdent est.*mata.ed
that the algae build up began s days previous. At 533, algae
covered 40ao of the ]:)off-om and 20% of fkle surface.

Station: Flume, 0600 hr, clear.

Depth(m) Temp.( C)

surf. 23.0

0.25 23.0

0.50 23.0

0.75(b0t)23.0

salin. (ppt)

0.00

0.00

0.00

0.00

Oxygen(ppm)

8.65

8.60

8.60

8.55

Cond.

( umhos )
900

900

goo

900

No algae on surface. Small clumps of
coverxng 5% of the bottom near the fliiropa.

algae, 3 inches thick,
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Station: Stockton Avenue Bridge, west pier, 0620 hr.

Depth(m) Temp.( C)

surf. 23.5

0.25 24.0

0.50 24.0

0.75 24.0

1.00 24.0

1.25 24.0

1.50 24.0

1.75(bot)24.0

salin. (ppt)

o.oo

0.00

0.00

0.00

0.00

o.oo

0.00

0.00

(mqeri ( ppm )

8.25

8.25

8.14

8.10

8.08

8.05

7.95

7.65

Cond.

( umhos )
920

920

920

920

920

920

920

930

In Reach

in lower

Station: Railroad trestle,

1, pondweed and associated algae
lagoon. None on surface.

0640 hr.

covered 35 % of bottom

surf. 23.0

0.25 23.0

0.50 23.0

0.75 23.0

0.85(bot)23.0

0.00

0.00

0.00

0.00

0.00

8.40

8.25

8.18

8.10

8.15

930

930

930

930

930

Pondweed and associated

1-2 feet tall plants.
r

surface.

algae covered 35 % of bottom xn
TMck planktonic algal bloom.

Reach

NOne

2.

on

Station: Mouth of Noble Gulch, 0655 hr.

surf. 22.2

0.25 22.2

0.50 22.2

0.75 21.5

1.00 21.2

1.10(b0t)21.2

0.00

0.00

0.00

0.00

0.05

0.09

7.80

7.88

7.90

7.20

5.55

900

900

900

950

1800

1950

Thick algal mat O-s-1 foot high and coverx'nq 35% of bottom near
the Noble Gulch mouth. Pondweed and associated algae cover 20%
of lagoon bottom in Reach 3 as a whole. No algae on the surface.

Station: Flume, 1715 hr.

Depth(m) Temp.( C) salin.(ppt) Ox'iqen ( ppm ) Cond.

( umhos )

surf. 26.0

0.25 26.0

0.50 26.0

0.75(bot)26.0

8
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surf. 26.0

0.25 26.0

0.50 26.0

0.75 26.0

1.00 26.0

1.25 25.0

1.50 25.0

1.75(bot)25.2

Birds on the Beach:

Birds in Reach 1: 6 domestic mallards and 3 wild females. 3
gulls bathing.

Station: Stockton Avenue Bridge, west pier, 1700 hr.

Depth(m) Temp.( C) Salin.(ppt) Oxygen(ppm)

Birds not cenrnred on the beach.

Cond.

( umhos )

Birds in Reach 2: 3 domestic geese. Pigeons not counted
trestle.

on

Birds and fish in Reach 3: 11 wild
steelhead in a school near Noble Gulch.
mouth of Noble Gulch. 3 steelhead surface

mallards. 8 juvenile
1 dead steplhpad at

strikes per miniitop.

Conclusions: It was evident that at the existing lagoon volume
and degree of solar radiation that was experienced, the lagoon
heated to dangerously high water temperatures for steelhead.
Fortunately, early morning oxygen levels remained high. 26
degrees C, which was experienced in late afternoon, is near the
lethal limit for steelhead. Their metabolic rates are very high
at that temperature, requiring high food uptake at a time when
activity may cause anaerobic respiration and lactic acid build up
in fish tissue.

These high water temperatures appeared to stimulate algae
production, as well. A chronic nutrient pollution source
appeared to be present in Noble Gulch. Oxygen levels approached
lethally low levels near the lagoon bottom at the Noble Gulch
mouth with dawn temperatures at 21 C. The cause of death of the
one steplhpad was not determined. Live steelhead were seen in

the vicinity, and some were feeding.

The high
upper end

lagoon
of the

temperatures combined with shallowness at the
lagoon apparently stimulated algae production.

4 August 1992. Depth at flume entrance = 1.6 feet. Depth at
flume exit = 0.5 feet. Lagoon qaqe height = 1.81. Weather was
foqqy, cool and breezy. kir temperature was 56 F. It was still
fogqy at 0900hr. Considerable water was leaking between the
boards at the flume entrance. The no bird-feeding sign and
tidewater goby sign under the trestle had been vandalized with
orange paint. Kelp was heavily deposited on the beach, and City
personnel were pushing it back into the surf. City personnpl

9
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stated that the lagoon height had been higher, but that the
paddleboat operator had complained. So, the lagoon level was
lowered. Friends of Soquel Creek put up a new no fishing sign at
Noble Gulch and protected it with hardware cloth. Sunrise was at
about 0645hr. Secchi depth to the bottom @ 1.6 meters.

Station : Flume, 0620hr.

Dpptb(m) Temp.( C)

surf.

0.25

0.50

0.75

0.80

20.8

21.1

21.2

21.3

21.5

salin. (ppt)

0.00

0.00

0.00

0.00

0.00

Oxygen ( ppm )

9.8

9.75

9.75

9.73

9.75

Cond.

( umhos )
960

960

950

960

960

Planktonic algae formed a thick, qreeri soup. Algae
5% of the bottom and none of the surface near the

covered

flume.
only

Stockton Avenue Bridge, 0635 hr.

Depth(m) Temp.( C) Salin.(ppt) €mqeri ( ppm )

Station :

surf. 21.3

0.25 22.0

0.50 21.8

0.75 22.0

1.00 22.0

1.25 22.0

1.50 21.9

1.75 21.9

1.95(bot)22.0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.02

9.2

8.9

9.0

8.95

8.95

9.0

9.05

8.8

6.1

Cond.

( umhos )
980

980

980

980

980

980

980

980

990

For Reach 1 as a whole, pondweed and associated algae covered
of the bottom to a height of 2-3 feet. The remaining 60% of
bottom was covered with algae approximately O.5 feet thick.
algae or pondweed reached the surfacp.

40%

the

No

Station : Railroad trestle, 0700 hr.

surf. 21.2

0.25 21.5

0.50 21.5

0.75 21.6

1.00(bot)21.7

0.00

0.00

0.00

0.00

0.00

8.0

7.75

7.60

7.78

7.75

1000

1000

1000

iooo

1000

In Reach 2i algae and pondweed covered 35'aoo of the bottom and was
2-3 feet high. The remaining 65% of the bottom was covered with
algae, alone, approximately O.5 feet thick. No algae on surface.

Station: Mouth of Noble Gulch, 0735 hr.

to
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Depth(m) Temp.( C)

surf. 20.3

0.25 20.5

0.50 20.6

0.75 20.2

1.00(bot)19.8

salin, (ppt)

0.00

0.00

0.00

0.00

0.05

Oxygen ( ppm )

7.6

7.8

7.65

7.8

3.05

Cond.

( umhos )
980

980

980

940

1620

Bubble p'roducfion from the bottom at the mouth of Noble Gulch.
Bubbling came from 4 locations. In Reach 3, algae and pondweed
covered 30% of the bottom up to 2 feet high. Algae alone covered
the remai'ni'ng 70% of the bottom and was O.5 fee't thxck- At the
mouth of Noble Gulchi 60% of the bottom was covered wx'th algae
and pondweedi 1?2 feet thi'ck- Algae covered the remar'nai'ng 40% of
the bottom to O.5 feet thick except near the submerged tree
stump. There, the algae was 1-2 feet thick. None reached the
s'urfacr:o.

Birds on the Beach: 111 gulls.

Birds and fish in Reach 1: A school of 100-200 stickleback near
the flume. 7 ducks feeding, 3 of which were domestic. 40
bathing gulls. Later there were 20 ducks and the 3 geese
roosting on the beach near Venetian Court with 2 black domestic
ducks dabbling for pondweed.

Birds in Reach 2: 3 domestic geese swimming toward Reach 1. s
wild mallards fppdinrg on pondweed. 3 kingfishers flying
upstream. 8 pigeons on the trestle.

Bir3s in Reach 3: 4 domestic mallards,
stump at Noble Gulch and one in the water.

3 of which roosting on

Conralusion: Algae and pondweed had qrown dramatically since 21
July to the point that they covered most of the lagoon bottom.
Still, none reached the surface, indicating that the waterfowl
were effpcfive biological control. High production of planktonic
algae was still occurring. Domestic waterfowl were observed
feeding on natural plant material, indicating that handoirts were
insuffiripnf. Water temperatures were significantly cooler than
21 July with the lagoon elevation nearly O.2 feet above that in
July and the days shortening. The lagoon elevation may have beeri
higher at some time during the interim period between the last 2
monitorings.

12 August 1992. At ll30hr Soquel Creek was dry at E. Walnut and
Main Street. It was flowing at O.3 cfs into the lagoon. All the
boards were in the flume and the flume exit was closed. The
lagoon qar:)e height = 1.82. We reco?ended to Susan Westman that
plastic be put over the flume boards to help prevent leakage.
The Creek remained dry in Soquel Village until 300ct92 when-it
rained.

11
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17 August 1992. The flume exit was closed, and plastic was in
place at the flume entrance to reduce lpakage between the boards.
Lagoon qaqe height was 1.87. The willows along the west lagoon
marqin between the bridge and trestle appeared to be spnpscing
early with yellowing of leaves. The no fishing sign was gone
from the trestle bulkhead. The no fishing sign under hardware
cloth was still intact at Noble Gulch. Secchi depth to the
bottom at 1.5 meters.

Station :

Depth(m)

Flume, 0610 hr.

Temp.( C) salin. (ppt)

surf. 22.0

0.25 22.1

0.50 22.2

0.75 22.2

0.90(bot)22.2

0.00

0.00

0.00

0.00

o.oo

Oxygen ( ppm )

10.05

9.9

9.9

g.g

9.95

Cond.

( umhos )
1080

1080

1080

1080

1080

Algae covering 5% of the bottom around the flume.

Station = Stockton Avenue Bridge, 0630 hr.

surf. 22.3

0.25 22.5

0.50 22.5

0.75 22.6

1.00 22.6

1.25 22.7

1.50 22.7

1.75 22.6

2.00(bot)22.8

0.01

0.01

0.01

0.01

o.oi

0.01

0.01

0.01

o.oi

9.7

9.6

9.45

9.45

9.35

9.35

9.35

9.30

9.15

1120

1120

1120

1120

1120

1120

1120

1130

1130

In Reach Ii 65'aoo of bottom covered wi' th algae and pondweed to 2-s
feet hi'ghi but about 1 foot below surface- Rpmai'nai'nq 35% of
bottom covered with algae O.5-1 foot high. No surface algae.

Station : Railroad Trestle, 0655 hr.

Dpptb(m) Temp.( (:")

surf

0.25

0.50

0.75

1.00

21.9

22.1

22.2

22.2

22.2

salin. (ppt)

0.02

0.02

0.02

0.02

0.02

Oxygen ( ppm )

7.6

7.6

7.6

7.55

7.50

Cond.

( umhos )
1150

1150

1150

1150

1150

I

Pondweed and associated algae covered 50% of the bottom xn Reach
2 and was 3 feet hi'gh xn the deeper areas. The remar'rn'ng 50% of
the bottom was algae to about O.5 feet thxck. Only 1% of the
surface was covered with algap.

Station : Mouth of Noble Gulch, 0715 hr.

12
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Depth(m) Temp.( C)

surf. 21.8

0.25 22.1

0.50 22.2

0.75 21.6

1.00(bot)20.7

Sa1in.(ppt)

0.02

0.02

0.02

0.02

0.01

oxygen(ppm)

8.15

8.05

8.15

8.30

4.95

Cond.

( umhos )
1220

1220

1220

1210

1150

l In Reach 3i algae and pondweed coverx'nq 40ao of the bottomi x't-
bei'ng 2-2-s feet high- Algae alone covered the remaxning 60% to
a thx'c?cness of O-s feet- 2<o of the surface wx' th floatx'ng- algaei
mostly near the Noble Gulch uioiitoh.

Birds on the Beach: 79 gulls.

Birds in Reach 1: 55 bathing gulls. 6 domestic ducks. 3 geese
roosting near Venetian Court by 0755hr. The geese apppar to
spend the night upstream and then swim down to the beach- in the
morning.

Birds in Reach 2:

roosting pigpons
kingfisher.

4 pigeons roosting
on the trestle.

at

1
Stockton Avenue park.
pied-billed grebe.

8

1

Birds in Reach 3: 8 mallards, 3 of which were domestic males.

)

Conclusion: Water tempp'rahi'res continued to be warm, despite the
increase in lagoon elevation by O.06 feet. The flume was-finally
closed presun+ably by reduced streamflow. It was unclear whether
the plastic over the flume boards helped to elevate lagoon
levels. There continued to be nearly
indicating the effectiveness of ducks 'i

no surface algae,
the effectiveness of ducks in cropping off -the

pondweed that the algae attaches to. No good explanatnon can be
made for the relatively depressed oxygen levels under the
railroad trestle. Decomposing bird droppjngs from birds roosting
on the trestle may cause some oxygen depletion. Higher aquatic
vegetation densities may have caused greater respiration to
reduce oxygen. Pondweed did appear to be taller there because
the lagoon appeared to be deeper in Reach 2. But densities did
not appear qreater. Even with slightly lower oxygen
concentrations in Reach 2, oxygen levels were very adpq+iatp- for
fish. There was evidence of oxygen depletion durjng the night,
prpsumably due to decomposition of dead algae and -pondweed at
some s+a'tions. However, oxygen levels were stil-1 high and
offered no problems for aquatic organisms. The mouth of- Noble
Gulch continued to have high algae production from possibly
organic pollmion that provided nutripnt-s. The lagoon bottom
there had the greatest oxygen depletion measured during this
period. It probably did not cause stress to fish.

11

1 Ssptpmbpr 1992. The flunie continued to be closed. The
bulkhpad at the railroad trestle park had been repaired.
All grass and dog feces had been cleared from the park near the
railroad trestle, adjacent to the vacant lot. 'The no bird-
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feeding sign and tidewater goby sign continued to be vandalizpd.
This time they wrote on them with permanent ink. Willows along
the west lagoon margin along Reach 2 and part of reach 3 near the
trestle continued to senesce early with leaves yellow-green for
entire trees. Streamflow of Soquel Creek beneath Highway 1 was
an estimated O.05 cfs with no sewage smell. A sewage spill into
the Creek occurred approximately 200 meters upstream the previous
morning, it being reported at 0600 hr. Streamflow behind Nob
Hill shopping center was an estimated O.15-0.2 cfs and clear. A
great blue heron was present at a pool there. The qaqe height was
1.94. Air temperature was 62 F. Secchi depth = 1.5 meters and
not to bottom. An artificial owl was erected on the roof of

Larry's Surf and Turf. No gulls were on the roof. The no
fishing sign was still intact at Noble Gulch.

misty.

Oxyqen ( ppm )

Station: Flume, 0700 hr. Overcast and

salin.(ppt)Depth(m) Temp.( C) Cond.

(umhos)
1130

1130

1130

1120

surf. 20.7

0.25 21.0

0.50 21.0

0.75(bot)21.0

0.02

0.02

0.02

0.02

11.2

11.1

11.1

11.0

In Reach 1 there was 65% pondweed and assoc*'ated algae and 35%
algae alone. Less than 1% of the surface covered with algae.

Station: Stockton Avenue Bridge, 0730 hr.

surf. 20.8

0.25 21.2

0.50 21.2

0.75 21.2

i.oo 21.2

1.25 21.2

1.50 21.2

1.75(bot)21.2

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

10.6

10.8

10.7

10.7

10.7

10.6

10.6

10.5

1160

1160

1160

1160

1160

1160

1160

1150

Station: Railroad trestle, 0750 hr.

surf. 21.0

0.25 21.0

0.50 21.0

0.75 21.0

1.00(bot)21.0

0.03

0.03

0.03

0.03

0.03

10.1

10.05

g.gs

9.85

8.65

1210

1210

1210

1220

1220

In Reach 2/ 70<o of the bottom was pondweed w?t' th algae qrowx'nq on
xt and the renar'rn'ng 30% was algae alone. The algae mats were
0.5 to 1.5 feet thick. Floating algae covered less than 1% of
the surface.

Station: Mouth of Noble Gulch, 0810 hr.

surf.

0.25

20.5

20.8

0.01

0.01

8.75

8.7

1220

1220

14
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0.50 20.7

0.75 20.7

1.00 19.5

1.15(bot)19.5

0.00

0.00

0.05

o.o?i

8.7

8.64

6.65

0.06

1200

1050

1450

1980

In Reach 3, 45% of the ?bottom was pondweed with associataed algae
on it. 55% was algae alone and O.5 feet thick. Floating algae
covered 1% of the surface. Bubb1es were common at the mouth of
Noble Gulch where 45% of the bottom was pondweed and associated
algae with 55% of the bottom as algae alone and O.5 feet thick.
1% of the surface had f loaf *ng algae there-

Birds on the Beach: 367 gulls. 9 pelicans flying by.

Biras in Reach 1: 57 bathing gulls. 2 dompsfic ducks and 3
wild mallards in water, feeding. Onshore near Venetian Court
were 10 domestic ducks, 3 domestic geese, 4 pigeons. One pied-
billed grebe in water. First American coot of the season feeding
along the margin.

Birds in Reach 2: 1 pigeon roosting at Stockton Avenue park.
roosting pigeons on the trestle. 3 geese moved here to feed.

domestic mallards on tree stump at Noble

3

Birds in Reach 3: 2

Gulch. 6 ducks fly by.

Conclusions: Water temperature was somewhat cooler than 2 weeks
previously. Days were shorter, and the lagoon was O.05 feet
deeper with the flume closed. Conductivity and salinity were
slightly higher, but very low and not a problem to fish. -Oxygen
levels were hiqher than on 17 August, particularly at the
trestle. Oxygen was ample. Significantly more gulls were on the
beach and bathing in the lagoon than earlier in the summer.

10 September 1992. The flume was initially closed, and then
Capitola personnel opened it. Lagoon qeuge height went down from
1.935 to 1.93 from 0730hr to 0915hr. Jim Turcotte planned to
remove one board from the flume entrance in preparation for the
Begonia Festival. Workmen were steam-cleaning the Esp1anade
sidewalk. Three artificial owls were now on the roof of Larry's
Surf and Turf. Behind 519 Riverside Avenue there was 70% of the
bottom covered with algae and 10% of the su'rfacp. At 533
Rx'versx'de kvenuei 40'aoo of the bottom and 20% of the top were
covered with algae. Air temperature was 61.3 F.

Station: Flume, 0645 hr. Overcast and misty.

Depth(m) Temp.( C) Oxygen ( ppm )

surf. 20.2

0.25 20.3

0.50 20.3

0.75(k+ot)20.3

0.01

0.01

0.01

0.01

Salin.(ppt)

13.1

12.9

13.1

12.7

Cond.

( umhos )
1130

1130

1140

1130

In Reach 1, the bottom was covered wx'th 90% pondweed and
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associated algae (to near the surface) and 10% algae
of the surface covered with algae.

alone. 1%

Station: Stockton Avenue Bridge,
surf. 20.4 0.01
0.25 20.5 0.01
0.50 20.5 0.01
0.75 20.6 0.01
1.00 20.5 0.01
1.25 20.6 0.01
1.50 20.7 0.01

1.75(bot)20.8 0.02

0705 hr.

12.3

12.4

12.5

12.5

12.4

12.5

12.5

12.0

1150

1140

1150

1140

1150

1150

1160

1160

Station: Railroad trestle,

salin. (ppt)

0740 hr.

Dpp+b(m) Temp.( C)

surf. 20.5

0.25 20.5

0.50 20.5

0.75 20.5

1.00(bot)20.5

0.02

0.02

0.02

0.02

0.03

(mqeri ( ppm )

11.1

10.95

11.0

10.95

7.0

Cond.

( umhos )
1200

1200

1200

1200

1210

In Reach 2i 80<o of the bottom was pondweed wl' th algae qrowx'nq on
it (to near the surface) and the rena*ning 20% was algae alone.
The algae mats were near the surface. Floating algae only
covered 2% of the surface.

Station: Mouth of Noble Gulch, osoo hr.

surf. 19.8

0.25 20.0

0.50 19.8

0.75 19.8

1.00(bot)18.8

0.02

0.02

0.02

0.01

0.02

g.o

9.3

9.25

8.8

6.7

1220

1220

1200

1120

1220

In Reach 3, pondweed and associatapd algae covered 60% of
bottom (to near the surface) while algae alone covered 40% of
bottom- 5% of the surface had floating algapa.

the

the

Birh on the Beach: 280 qulls.

Birds and fish in Reach 1: 25 bathing gulls. 2 mallards in the
water with 2 pied-billed qrebes feeding constantly. Threespine
sticklebacks abundant. Onshore near-Venetian Court were 11
dontestic ducks, 3 domestic geese, 1 coot.

Birds and fish in Reach 2: 1 pigeon roosting at Stockton Avenue
park. 3 roosting pigeons on the trestle. 1 pied-billpd grebe
feeding. Sticklebacks abundant.

Birds in Reach 3= 1 coot. One steelhead strike seen.

Conralusions: Water temperature continued to decline while oxygen
was even higher than 10 days previously. Coots were incrpas3'nq.

{

l
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The abundance of sticklebacks was accompanied with more pied-
billed grebes. Aquatic vegetation was at its highest level-, but
little reached the surface.

12 Spptpmbpr 1992. More intensive monitoring was performed
immediately before and after the Begonia Festival (13 September)
to detect any impacts to water quality from activities in the
lagoon and the loweririq of the lagoon level. Water condiictivity,
water temperature and oxygen concentrations were focused on. A
photo log was made of the cleanup process after the Festival.
Iaqoon qaqe bpatght = 1-59.

Station: Flume, 1830 hr.

Depth(m) Temp.( C)

Fog moviriq in quickly.

salin. (ppt) (mqeri ( ppm )

surf. 23.0

0.25 23.0

0.50(bot)23.2

Cond.

( umhos )
1200

1200

1100

Station: Stockton Ayenue
surf. 23.0
0.25 23.0

0.50 23.0

0.75 22.8

1.00 22.2

1.25(bot)21.1

Braidgp 1842 hr.
J

1220

1220

1220

1220

1220

1220

Station :
surf.

0.25

0.50

0.75

Railroad trestle, 1900 hr.
23.0

23.0

23.0

23.0

1290

1290

1290

1290

Station : Mouth of Noble Gulch, 1912 hr.

surf. 22.5

0.25 23.0

0.50 23.0

0.75 22.0

1.00(bot)20.5

1280

1300

1300

1180

1400

Depth(m)

surf. 22.0

0.25 22.0

0.50 22.0

0.75 22.0

1.00(bOt)22.0

Station:

13 September 1992 Weather

Stockton Avenue Bridge, 1635 hr.

Temp.( C) Sa1in.(ppt)

clear. After the Begonia Festival.

Gage ht.

Oxygen ( ppm )

17.0

17.0

17.0

16.5

16.6

Cond.

( umhos )

1.55
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14 September 1992 Weather foqqy.

Station: Stockton Avenue Bridge, 0410 hr.

Depth(m) Temp.( C) Oxyqeri ( ppm )salin.(ppt)

surf. 21.0

0.25 20.0

0.50 20.8

0.75 20.8

1.00(b0t)20.8

13.5

13.2

13.2

13.3

13.1

Cond.

( umhos )

Station: Railroad trpstlp, 0435 hr.

surf. 20.5

0.25 20.6

0.50 20.5

0.75(bot)20.5

10.0

9.8

9.8

9.8

Station: Stockton Avenue Bridge, 1750 hr. Gage ht. = 1.55.

salin. (ppt) €lxyqen ( ppm )Dpptb(m) Temp.( C) Cond.

( umhos )
1220

1220

1220

1220

1220

surf. 22.5

0.25 22.5

0.50 22.2

0.75 22.1

1.00(bot)22.1

19 September 1992 Weather foqqy. Gage height = 1.60.

Station: Flume, 0655 hr.

Depth(m) Temp.( C)

surf. 19.0

0.25 19.0

0.50(bot)19.0

salin. (ppt) Oxygen ( ppm )

11.8

11.8

11.8

Cond.

( umhos )
1200

1200

1100

Station: Stockton Avenue Bridge, 07:17 hr.

surf. 19.0

0.25 19.3

0.50 19.5

0.75 19.5

1.00 19.5

1.25(bot)19.5

10.6

10.6

10.6

10.5

10.5

10.4

1220

1210

1210

1210

1210

1200

Station: Railroad trestle, 0735 hr.
surf. 19.8

0.25 19.8

0.50 19.8

0.75 19.8

1.00(bot)19.8

8.8

8.6

8.5

8.5

8.2

1270

1270

1280

1280

1250

l
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Station: Mouth of Noble Gulch, 0753 hr.

Depth(m) Temp.( C)

surf. 18.5

0.25 18.6

0.50 18.8

0.75 18.0

1.00(b0t)17.9

salin.(ppt) Oxygen(ppm)

8.0

8.0

8.0

7.8

7.4

Cond.

(umhos)
1200

1200

1170

1020

iooo

Concltisions: No negative jmpacts to water quality were detected
from the Begonia Festival. The lagoon did not become too warm
with the reduction in lagoon level. Oxygen levels became
somewhat less from levels measured on 10 Septeniber and 19
Septe?er, indicating more nighttime respiration. This would
occur from decomposition of any flower petals remaining in the
lagoon or plant material killed during festival wading. However,
oxygen levels remained more than adequate for steelhead dpspi+p
the reductions. Water conductivity did not increase from-the
wading activity during the festival. The most significant impact
was the 'rpdncpid fish cover that resulted from postponement of-re -
instoal1ing the flume boards that would incre-ase -lagoon height.
Our intention was for the City to replace the boards on Monaay,
14 Septe?er, after the festival. The boards were rpplaced on 8
October. Tom Mader noted a change in steelhead behavior for a
few days after the Begonia Festival in that they did not respond
to handouts of trout chow. This indicafpd a temporary change in
distribution of steelhead. The fish may have temporarily moved
to the upper lagoon to avoid human activity during the festival.

9 0ctober 1992 Weather clear. Boards had been re-installed in
the flume entrance on 8 0ctober. However, the lagoon level was
still low at a qaqe height = 1.55 with a closed flume exit.
Streamflow into the lagoon was very small. It was estimated to
be O.05-0.1 cfs behind Nob Hill shopping center and O.5 cfs in
Noble Gulch. California coots had migrated to the lagoon in
higher numbers and were feeding heavily on algae on and below the
surface. Wild mallards were not seen during monitoring.

There seemed to be more pet exc'rpmpn+ along the path than usual.
The access to the open lot near the trestle was closed off near
the path by refuse cans. This was where many dogs were taken in
the past to rplipve themselves, along with the small trestle park
area next to the lagoon. Three dog owners were seen without
pooper-scoopers during monitoring. The dogs relieved themselves
on the path. Bank erosiori was evident at Noble Gulch. The
railroad trestle's wall had become a target for graffiti. The
tidewater goby sign had been scratched further. -Dead pondweed
fragments were common near the flume.

At 519

bottom
Rx'versx'de Avenuei pondweed wi' th algae covered 60<o
with height of 1-2 feet, and algae covered 25%

of the

of the
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D.W. ALLEY & Associates ']>r



surface- At 533 Rx'versx'de Avenuei only 10% of the bottom was
covered wi'th pondweed and algae- But 90% of the surface was
covered with algae. Water depth was very shallow, varying
between O.5 and one foot. The onshore breeze along with the bena
in the lagoon and narrowing at this point cause algae to
accumulate at this location. Soquel Creek flow into the-lagoon
was between O.05 and O.1 cfs. A photo is provided in Apppndix A.

station: Flume, 0630 hr.

Depth(m) Temp.( C) salin.(ppt)

surf. 17.5

0.25 18.0

0.50 18.0

0.65(bot)18.0

Oxygen ( ppm )

12.7

12.8

12.8

12.7

Cond.

( umhos )
1220

1220

1220

1170

In Reach Ii 70% of the bottom was covered by pondweed and algae
clinging to it and within O.5 feet of the surface. 28% of the
bottom was algae alone, 4-8 inches thick. Algae and pondweed
fragments covered 10% of the surface. 2% of the bottom was bare.
Secchi depth was to the bottom = 1.4 meters.

Station: Stockton Avenue Bridge, 0650 hr.

surf. 18.5

0.25 19.0

0.50 ig.o

0.75 19.0

1.00 19.0

1.25 19.0

1.50 19.0

1.60(bot)19.0

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

12.1

12.1

12.1

12.1

12.1

12.05

11.95

11.95

1240

1250

1250

1250

1250

1250

1250

1250

Station: Railroad trestle, 0715 hr.

surf. 18.3

0.25 18.5

0.50 18.6

0.75 18.8

0.88(bot)18.8

0.02

0.02

0.02

0.02

0.03

9.6

9.9

9.98

9.88

9.85

1150

1180

1210

1210

1210

In Reach 2i 80'aoo of the bot-t-om was pondweed wl' th associ'ated algae
to very near the surface- 18% was algae alonei O-2?O-7 feet
thick. 2% of the bottom was bare. 5% of the surface had algae
and pondweed fragmpnts.

Station: Mouth of Noble Gulch, 0735 hr.

surf. 17.6

0.25 18.0

0.50 18.0

0.75 17.7

0.95(bot)17.6

0.01

0.01

0.01

o.oi

0.01

8.65

9.20

9.21

7.7

5.8

1150

1160

1150

1100

1050
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In Reach 3i 88<o of the bottom was covered wx'th pondweed and
associated algae to within O.5 feet of the surface. 10% of the
bottom was algae alonei O-s feet t-hx'ck- 10% of the surface was
floating algae and pondweed fragments. A 15-foot diameter
surface area at the mouth of Noble Gulch was covered with surface
algae, indicating a pollution source.

mrds ontheBeach: 61gulls.

Birh and fish in Reach 1: 26 bathing gulls. 4 domestic ducks
and 11 coots in the water. Onshore near Venetian Court were 3
domestic geese. Interestingly, a cormorant was fishing. Stickle-
backs were abundant.

Birds in Reach 2:

fishing in Reach 2.
17 coots feeding.
7 roosting pigeons

coots. 1 kingfisher in the riparian

The cormorant was also

on the trestle.

Birds in Reach 3: 17 more
trees.

Conclusions: The lagoon was cooling down with the shortening of
the days and cooler air tpuippratures, despite the shallow
conditions. Oxygen levels were very high and optimal for
steelhead and other fishes. A small percentage of the bottom was
becoming bare of aquatic vegetation. Pondweed appeared to be
dying back with fragments on the surface. Algae was increased on
the surface, prpsnmably due to the shallow conditions. The algae
production was particularly noticeable at the mouth of Noble
Gulch.

15 0ctober 199;). The lagoon qaqe height was now 1.71 with a
lagoon inflow of about O.08 cfs behind Nob Hill shopping center.
Riparian tree's leaves were dropping, thus reducing transpiration
rates.

21 0ctober 1992. The lagoon qaqe height was up to 2.14 after
rain the night before. Streamflow was app'royimatop?ly O.8 cfs at
0450hr. All the flume's boards were in place, and the flume exit
was open to the bay.

23 0ctober 1992. Weather clear. There had been report of a
FiPWrlCTP

2-
spill along the beach in the middle of October. kir

temperature = 17 C (62.6 F). Lagoon qaqe height was 2.06.
Soqnpl Creek streamflow was at an estimatpd O.2 cfs. Depth at
the lagoon entrance was 3.3 feet while water was flowing out the
exit at a trickle. It had rainpd 2 nights before, and the lagoon
was lightly tea-colored. However, secchi depth was to the bottom
at 1.8 meters, indicating good clarity. However, it was
difficult to distinguish aquatic plant distribution. There was a
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green film on the surface near the flume. There were 2 i?ature
cormorants (brownish-qray color) fishing in >achpq 2 and 3.
Also, a pied-billed grebe was fishing. There was even a great
blue heron hunting for fish in Reach 1! The tidewater goby sign
had been cleaned off.

0655 hr. (Before sunrise.)

salin. (ppt) Oxygen ( ppm )

Station: Flume,

Depth(m) Temp.( C)

surf. 17.5

0.25 17.7

0.50 17.8

0.75 17.8

1.00(bot)17.8

0.01

0.01

0.01

0.01

0.02

8.1

7.95

7.8

7.8

7.8

Cond.

( umhos )
1140

1150

1150

1150

1150

In Reach It 90'aoo of the bottom was covered by pondweed and algae
clinging to it and within O.5 to 1.0 feet of the surface. About
10% was bare. Algae and pondweed fragments covered 5% of the
surface.

Station: Stockton Avenue B'ridgp 0715 hr.

surf. 18.0

0.25 18.2

0.50 18.2

0.75 18.2

1.00 18.2

1.25 18.2

1.50 18.2

1.75 18.2

2.00(bot)18.3

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

0.02

8.05

7.95

7.95

7.89

7.84

7.70

7.55

7.40

1.45

1160

1160

1160

1160

1160

1160

1160

1160

1160

Station: Railroad trestle, 0740 hr.

surf. 17.8
0.25 17.9
0.50 18.0

0.75 18.0

1.00(bot)18.1

0.02

0.02

0.02

0.02

0.02

6.95

6.80

6.80

6.80

6.52

1100

1100

iioo

1100

iioo

In Reach 2i 85% of the bottom was pondweed w-t' th assocx'at-ed algae
more than O.5 feet from the surfarop. 5% was algae alone. 10%
of the bottom was bare- 7%a of the surface had algae and pondweed
fragments.

Station: Mouth of No?ole Gulch, 0755 hr.

s.?)

surf. 17.2
0.25 17.2
0.50 17.3

0.75 17.3

1.00(bot)17.5

0.0

0.0

0.0

0.0

o.oi

6.65

6.85

6.90

6.90

5.90

840

840

840

850

930

I
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In Reach 3, it was very murky, uiaking estimates of aquatic
vegetation djfficu1t. An estimated 70% of the bottom was covered
with pondweed and associatpd algae to within O.5 feet of the
surfarp. 10% of the bottom was algae alone. 10% of the bottom
was bare. 5% of the surface was covered with algae. No surface
algae was observed at the mouth of Noble Gulch, despite its
accumulation on 9 0ctober. The increased streamflow may have
washed it downstream.

Birds on the Beach: 143 gulls. 10 terns.

Birds in Reach 1:

qrebe. 2 coots.
in the water. One

7 bathing gulls. 2 mallards. 1 pied-billpd
1 great blue heron wading at the margin. All
kingfisher flying ovprhpad.

Birds in
Reach 1.

Reach 2: 7 coots feeding. 3 geese
One juvenile cormorant.

Birds in Reach 3: s more coots. 2 juvenile cormorants just
upstream of the trestle (one had been seen in Reach 2), diving
frequently. The great blue heron was seen flying upstream.

swimming toward
J

Conclusions: There was a dramatic reduction in oxygen
concentrations compared to the 9 0ctober levels. There were
reductions of 2-4 mg/l at various stations, with the largest
drops in Reach 1. However, oxygen levels still remained good for
steelhead. The sewage spill and early fall rains may have been
responsible for increase in bacterial and plant respiration. The
County monitoring of bacteria on 27 0ctober indica+pd high fecal
coliform counts of 3080/l00ml at the flume. Unfortunately,
samples at the other stations were not successfully analyzed.

Duck dpnsi'ties apppared low at this time of year.

30 0ctober 199;l The sandbar had breached the previous night.
At the flume entrance there were 2-3 feet screened openings on
both sides. The holes in the screens were plugged with pondweed
and algae. The estuary was emptying via a channel through the
beach at 1630hr at an estimated flow volume of 8 cfs.
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