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Proqress Report: 25 February 1992 Update
Enhancement Projects

1?

on

l?

aquatic biology

Recommended

1. Construction of baffles within the flume.

Status : A plank was installed x'nsxde flume to max'ntax'n depth at
entrance. It worked successfully. Planks are placed
at the flume exit as needed to maintain depth.

2. Design and production of Soquel C7ee)c Streamside Care Guide.

The guide has been completed. Special thanks go to
the graphic artist, Sharon Erspampr. Text was written
by the- Santa Cruz Bird Club cirid the Santa Cruz Native
P?lant Society and D.W. Alley & Associates. ?The City is
tri the nrocess of mailina out the 'oamohlet. -" - -'in the process of mailing out the pamphlet.

3. Construction and Placement of' 30 bird houses.

Status :

The houses were constructed by Mr. Baer and his high
school students in Santa Clara. They were installed
with guidance from Randy Morgan of the Santa Cruz Bird
club.

4. Collection of domestic geese and duckr.

A geese and duck round-up was accomplished last winter,
corlecting 4 geese and 9 -domestic ducks. One geese pair
was missed. 'I'hey produced offspring. Four (or 5) geese
remain. 10-12 aomesticadueks remain. Two large ducks
with clipped wings were left at the lagoon this past
suwaer.

Status :

Status :

s. Design and p'roduction of lesson plans for local schools.

Lesson plans are nearfng completion. A unit for
elementary school students is being completed. Lessons
for' older kids are essentially c6tnp1pted- A target
date for tpachp'r workshop.s for presentation of
materials will be set for sometime in April.

6. Preparation and installation of no bird feeding and
interpretive signs.

Status: The sigris were completed arid delivered to the City. The
interpretive signs will be installed this sprinq. The
no bird feeding signs were installed i.n September, 1991.
Special t.hanks go to Sharon Erspamer for design and
St.okess Sips for construction. Technical input came from
t.he Sarita Cruz Bird Club, the Santa Cruz Native Plant
Soc4ety' antid D.W'. A!J.ey & Ase=oc:i;a!?s...

Status :
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7. Preparation of a Natural History Display in the City Museum.
Status :

8.

The display was complete4. , Special thanks go to )F'rankPerry "fo; the design and' con-s-truction of- displays-.
Technical input came from the siic. Bird Club,' s.c.
Native Plant Socipty and D.W. Alley & Associates.

Monitoring of sandbar construction and breaching, water
quality for aquatic habitat? and health of 'riparian
vegetat.ion, waterbird use of the lagoon, compliance 'with
the no bird feeding ordinance ana analysis of fecal
bacterial counts.

Status: Monitoring was completed and the report was finished.
The ques€ionnaire development and mailing to residence
for fppdback on satisfac;ion and attitudes will be
completed after the residerits have seen the interpretive
signs and stream care guide.

9. Start a Friends of Soquel Creek group.

Status: The group has started. A steering committee has had
several monthly meetings. The first social function is
srhpduled in May.

10. Obtain cooperation from Esplanade restaurant
discourage 'roosfing of gulls on rooftops.

A 'nieeting was held at City Hall to discuss the subject.
The turn-out was poor. More research will be done on
types of devices. Then restaurant owners will be
approached again.

to(l%l'np'lrR

Status :
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SOQm,T. CREEK IAGOON MONITORING REPORT, 1990-1991

ACKNOWT,EDG)[ENTS

We wish to acknowledge the funding entities for this monitoring

work. They were the Coastal Conservancy with Jim King being the

project analyst who obtained state funds, and the City of

Capitola with its enlightened City Council which adoptpd the

Soquel Creek Lagoon Management and Enhancement Plan which called

for lagoon monitoring. The monitoring was greatly facilitated by

the complete coopp'ration of City personnel. We greatly

apprpciated the candor of Stephen Burrell (City Manager) in

dealing with management issups. Susan Westman (P1anning

Director) was very receptive to our recommendations and concerns.

She, Ed Morrison (Public Works Superintendent) and his fine cadre

of Public Works personnel have shown a genuine, caring spirit for

a lagoon that has been a positive part of their lives for many

years. We appreciate their trust in our completing the

management and enhancement projects in a high-quality manner. We

have learned much more about the pressure and complexity of

satisfying a plethora of interests. Jerry Smith (San Jose State

University) and John Ricker (Santa Cruz County Environmental

Health) have shared their knowledge and technical expertise,

which proved invaluablp. William Ihle did a good job of

censusing birds and monitoring compliance with the City's no bird

feeding ordinance.
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IAGOON AND ESTUARY FORMATION

Sandbar Construction, 1991. Appendix A provides photos of the
various activities associated with sandbar closure.

15 May 1991. The City obtained a Fish and Game Permit (Appendix

B) to close the lagoon which stated that no vehicles were to

enter the wetted creekbed except within 25 feet of the flume.

Operations to close the sandbar began. The Creek was flowing out
east of the flume at low tide. Kelp had remained outside the

lagoon until the 2 week period just prior to lagoon closure.
Large amounts of kelp covering 3/4 of the lower lagoon bottom
were decomposing on 15 May (Appendix A-1). The very experienced
and cooperative equipment operator, Bill Casalegno, was moving
sand from the beach over to the area of sandbar closure. He

closed the lagoon before high tide could wash more kelp into the

lagoon and built a dam on the west side of the flume to trap

considerable kelp that had collected there.

16 May 1991. Mr. Casalegno opened the sandbar at 0630 hr at low

tide (Appendix A-1). He stated that large amounts of kelp washed

out of the lagoon. Two City public works employees and myself

used hand rakes to move kelp out of the lower lagoon at low tide.

Most kelp was raked by hand to the lagoon margins. Then a Jinz
Turcotte used a wheeled 'tractor with a rake behind it to take the

kelp along the margins to a hole in the sandbar, west of the

flume (Appendix A-1). It crossed the creek near the flume only.

A large tracked vehicle used a large shovel with teeth to scrape

kelp from beside the pilings and out into the water approximately

10 feet, as well as adjacent to the flume. This piece of

equipment did not appear to be effp?ctive. The kelp col lpctpd by

the shovel was deposited on the beach. Mr. Casalegno would then
move it down to the beach with his bulldozer.

A school of 10 steelhead smolts, one adult female steelhead (left

lagoon into the surf at 1030 hr), numerous sticklebacks and
staghorn sculpins (hiding under kelp) were observed in the lower

lagoon. A large school of sticklebacks was observed in a pool
under the trestle. When one clump of kelp was removed, the

l
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sculpins would move to another clump. A school of 15 steelhead

smolts was observed holding position in the current in the

channel adjacent to the flume.

Jim Turcotte supervised the activities associated with preparing

the flume for sandbar closure, with direction from Ed Morrison

who also directed the work of the bull-dozer. Ed, Jim and their

fellow City employees did an outstanding job.

A notch was cut in one board, 8-10 inches wide and 12 inches

tall, and placed in below another board to keep the hole

suJbmerged (Appendix A-2). A 12-inch tall plank was secured on

the flume floor approximately 10 feet down from the flume opening

to create a plunge pool into the flume opening (Appendix A-2).

The shroud was installed, and a pad of heavy black plastic

sheeting was laid down around the flume within 25 feet of the

opening and up the walls of the flume (Appendix A-2). Then a

layer of sand was placed over the plastic. This was to prevent

undermining of the flume and development of water movement along

the flume after closure. The water depth was at a maximum just

beyond the sheeting on the east side of the flume.

The sandbar was closed in early afternoon before the tide came

in. The flume was leaking water 60-80 feet from its opening.

1/4 to 1/3 of the kelp still remained in the lagoon (Apppndix A-

1). Deconiposition had progressed most in holes near the pilings
of the Stockton Avenue Bridge. Considerable black ooze was

stirred up as this kelp was raked up. However, it rapidly moved

out of the lagoon as the water drained out. The water was clear

by the time of sandbar closure.

17 May 1991. The lagoon had filled overnight and water had

entered the flume. However, the lower end was plugged with sand.

Mr. Casalegno unplugged the lower end of the flume to allow any

trapped fish to leave before opening the lagoon at 0630 hr.

Considerable kelp flushed out with the aid of a rake. No

steelhead smolts were observed leaving the lagoon at the time of

breaching. We raked as much kelp out as possible with hand rakes

as the lagoon was draining. Additional kelp was raked up and

j
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deposited under the Stockton Avenue Bridge and at the adjacent

park. We raked out kelp at the landing just downstream of Noble

Gulch at the request of a resident. A Public Works employee came

with a pickup to haul this kelp from above the bulkhpad away.

Approxxmately 10 % of the kelp that had been present on 15 May

still remained (Appendix A-1). The water was clear at the time

of lagoon closure.

A large tree trunk was left near the west bridge piling for fish

cover. The boulders along the wall at Venetian Court were left

exposed for fish cover. The margins of the lagoon were graded to

create a gradual incline into the lagoon. The bulldozer did not

enter the water during grading. The kelp on the west side of the
flume was buried in the sandbar.

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 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 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. Add this to the Fish and Game

permit for sandbar construction. County environmental health has
no problem with this so long as kelp is spread out over a wide

area (J. Ricker, pers. comm.)

l

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

4 !i?:.,Q:-?.,:.l?i,,q
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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 rpstau'rant 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 fpasibi?ity of filling the area under the
restaurants with sand to make it dry underneath.

8. Obtain permission to fence off the area under the restaurants
so that domestic waterfowl carinot use that area as a roost area.

A 4 -foot high wall of chicken wire will suffice.

I

9. Continue to maintain the portal in the flume entrance for
adult fish passage until July 1.

10. Continue to maintain the 1-foot high plank inside the flume
until July 1 for smolt fish passagp.

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

11. Develop a system to move the lagoon out from under the
restaurants 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 1agoon sufficient to prevent standing water under the
buildings, 2) contouring the lagoon during sandbar construction
so that a sand berm is created between the rpstaurants 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 restaurant 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.

s
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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 op+ions 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 wora'kinq
on the west side, it would be easier to avoid the wetted channel

if the sandbar was open on the east side of the flnmp. 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 crucial to leave the wetted chamiel undisturbed

while moving sand.

Sandbar Breaching During the 1990-91 Rainy Season .

25 0ctober 1990. 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 antiripation of any sandbar breaching

(Appendix A-3).

31 0ctober 1990. The first significant storm of the season had

begun early in the morning. Soon after 0800 hr, 12 inches of
boards had been removed on either side of the flume entrance and

the metal portal on the top of the flume were removed. The
boards/plates at the ocean side of the flume were removed on both
sides. The Creek had risen 2 inches from pre-storm levels and

was 2 inches below pre-storm levels by 1100 hr. The lagoon was

tea-colored. The sandbar remained intact.

1 November 1990. kfter the storm flow subsided, one plate was

reinstalled at the ocean side of the flume. The flume portal was

6 ,r:?.,i ',43
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covered, and boards were reinstalled on either side of the flume

opening to leave 8 inches of free board.

7 February 199L Small storms had occurred before this date.

However, the flunie was able to handle the flow. During one

event, the first manhole cover on the top of the flume had been

opened. The lagoon began breaching at 0830 hr. The water began

flowing through the notch in the beach when the lagoon level was

2 inches above the piling bolt. At this point, 6 inches of free-
board existed to the berm at 443 Riverview Avenue. No water was

on the patio. By 0900 hr, the lagoon elevation was 8 inches

above the piling bolt and the patio at 443 Riverview had 2 inches

of standing water. Water was leaking through old sandbags
forming a wall adjacent to the berm. We took sandbags off the
top of the wall and jammed them in behind the wall to stop the
leakage. The water level in the lagoon was 4-6 inches above the
elevation of the patio. Water did not enter the house. By 0930

hr, the lagoon level was 3 inches below the piling pin as the

lagoon was emptying. The notch in the sandbar was then 20-25
feet wide with a flow of over 100 cfs flowing out (Appendix A-3).

Sandbar Breachinq During the 1991-92 Rainy Season.

26 0ctober 1991. The storm the previous night was much larrger

than had been forecasted. Five years of drought had probably

made us less believing in a forecast of rain. Ed Morrison,

experienced Public Works Supervisor, was on vacation. Two 3"x 8"
boards on the west side and one 3"x 8" board on the east side of

the flume entrance had been removed previously, as was called for

in the Management Plan. However, the first manhole cover on the
flume had not been removed.

The space into the flume was insufficient to allow all of the

storm flow through the flume. The lagoon level had reached

approximately 3.5 inches above the piling bolt (1.77 feet above
the elevation of the top of the flume and 1.32 feet above the top

of the berm at 443 Riverview when the City facilitated breaching

at 0730 hr (Ed Morrison, pers. comm.). We were. notified at 0720
hr. that a breach was imminent. Ed Morrison had been in the

7 / ..-,-,3
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water attempting to remove more boards from the flume but could

not. We were unable to arrive in time for the breach. By 0830

hr the lagoon level had decreased O.5 inches. At 0845 hr we went

443 Riverview and observed no flooding with the lagoon level

approximately 6 inches below the berm. The deck at the rpsidprice

next door (439 Riverview Avenue), however, had water on it

according to the homeowner. A notch had beeri cut previously in
the sandbar and shovels were used to facilitate the final

breaching.

Fortunately the creekflow had increased gradually. Consideration

was made for attempting to reinstate the sandbar to prevent kelp

from entering the lagoon. The City decided not to do so with
more rain in the forecast.

By 1230 hr the lagoon had drained partially and no more flow was

leaving. Some sea water and kelp had entered the lagoon by this

time. The lagoon level was approximately 1 foot below the top of
the flume.

Recommendations Regarding Sandbar Brpacbing

1) Recommend that the owners of 443 Riverview need to build a

better bulk head to replace the old sandbag wall.

2) The notch in the sandbar should be cut slightly lower than

the piling bolt. A new piling bolt for triqqeririq sandbar

breaching should be installed 6 inches below the old one. This

will cause sooner breaching of the sandbar and allow a qrpater

rise in lagoon elevation without flooding between the time the

water begins to enter the notch in the sandbar and the time the

notch begins to widen and deepen from streamflow.

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,

take the plate off one side of the exit from the flume and clear

the sand away from the top of the flume back to the first hole

cover and remove the 1-foot plank inside the flume. Replace the
hole cover. Leave the boards removed until the sandbar is

8 .<l". .1.=.:-:?.->
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eventually b'rpachpd during later, larqer storms. Remove the hole
cover if the entrance of the flume cannot handle the volume of

the stormflow. kfter the stormflow subsides, replace 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 at high tide, attempt to pull the

decomposing kelp out of the stagnating lagoon, open the flume and

encoureuge streamflow out with the shroud installed.

5) If a stagnanto, 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 and replace it with freshwater. 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 maintained through the flume. In fact,

passage from the ocean into the lagoon should be discouraged

until snffirient 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. Artjficia1

breaching without stormflow may strand adult fish.

I
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PONDWEED AND AIjGAL GROWTH WITH RESU'LTS OF AQUAZINE TREATMENT

The lagoon was divided into 3 reaches. Reach 1 extended upstream

from the flume to Stockton Avenue Bridge (Appendix A-5). Reach 2

extended upstream from Stockton Avenue Br'xdqe to the railroad

trestle. Reach 3 extended upstream to a point just past the

Shadowbrook Restaurant. Refer to Figure 1, Appendix G for a map.

Pondweed and Algal Growth and Control, Iate 1990

25 0ctober 1990. At a time when the sandbar was in place,

considerable decomposing garbage was present unrler the Beach

House near the storm drains of the street. An odor of

decomposition was evident. Adjacent to the Beach House near the

pilings, the water and lagoon bottom were a light tan color. The

source appeared to be the holes in the walkway between the

restaurants, adjacent to the Beach House side door. Floating

algae covered 70 % of the lower lagoon (downstream of Stockton

Avenue Bridge). Threespine sticklebacks were abnndant. No gulls

were present in the lagoon or on the rpistaii'rant roofs at 1100 hr.

14 NoVember 1990- Floatlng algae covered 40 % of the lower

lagoon (Appendix A-4). Pondweed was present on the bottom over

entire lower lagoon, normally less than 1 foot high, occasionally

1-2 feet high. No pondweed reached the surface.

16 November 1990. Algal mats covered 50 % of the lower lagoon.

Floating algae and garbage was skimed off the surface of the

lagoon by Mike Clark and an assistant from the Shadowbrook

Restaurant (Appendix A-4). It took them 4-s hours to skim the

entire lagoon up to the Restaurant. The men used a board about

10 feet long. Further up the lagoon away from the beach, a barge

was used to collect the algae (Appendix A-4). Algae was left on

the beach to be collected by the City (Appendix A-5). No dead

fish and s bird carcasses were among the beached algae.

Pondweed and Algal Growth and Control, 1991

10
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The sandbar was constructed 15-17 May. Two weeks after lagoon

fo?atx'oni algae covered only s 'aoo of the bottom x'n Reach 1/

primarily around the Stockton Avenue Bridge piers. The other

reaches had no aquatic vegetation yet. A month after lagoon

formation (18 June), algae covered 25 to 35 % of the lagoon
bottom and was 1-3 feet tall with about s % of the surface

having floating algae. Seven weeks after lagoon formation (8

July), algal growth had increased to cover 50-60 % of the lagoon
bottom and was 1-4 feet tall with about s % of the surface

having floating algae (Appendix A-5). An algal bloom had

occurred upstream of Reach 3, with most of the surface covered

with algae for a 200 foot length of stream. According to Mr.
Clark, this floating algae was skimmed off and removed by Mr.
Clark and an assistant from the Shadowbrook Restaurant in 1-2

hours.

Aquazine was applied to Reaches 1 and 2 on 11 July. Red-breasted

mergansers were seen hunting for fish for 4+ weeks following
aquazine application (Thomas Mader, pers. comm.). Two weeks

after aquazirie application (27 July), algae was reduced to cover

30?40 % of the lagoon bottomi and was reduced to only O-s feet

tall (Appendix A-s, A-6). The aquazine had affected algal growth

in all three reaches. No pondweed had yet been detected, more

than 2 months after lagoon formation.

After 3 months since lagoon closure (19 August), pondweed had

appeared with algae surrounding it. On 19 August, 5.5 weeks

after the first aquazine application, 60-75 % of the lagoon

bottom was covered with pondweed and algae with none reaching the

surface. On 26 August, 6.5 weeks after the aquazine application,

pondweed and algae had decreased to between 40 and 60 % of the

lagoon bottom with between 0 and s % of the surface having
floating algae.

On 30 August, 7 weeks after the first aquazine application, the

second treatment of aquazine was applipd to Reach 1 only

(Appendix A-6). It driftpid through Reach 2 and into lower Reach

3 as well. Enough chemical was applied to control algae and

pondweed, which was a mistake on the part of the applier. Only

algae was to be controlled. On that day, 60-70 % of the bottom

11
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in Reaches 1 and 2 were covered with pondweed and algae with O-1
% of the surface having floati'ng algae (Appendix A-6)- kfter 3
days (2 September), algae was absent from the tops of pondweed
plarits. Algae was less than 1 foot tall, it being most abundant
in Reach 3. Five days after aquazine application, algae was
reduced to 10-20 % of the bottom in Reaches 1 and 2, but covered

70 % of the bottom in Reach 3, with 15 % of the surface having
floating algae there.

The Begonia Festival occurred on 8 September. Four days after
the Begonia Festival (12 September), algae covered 30-50 % of the

bottom with s-10 % of the surface covered wxth dead plant
material. Five days after the Begonia Festival and 2 weeks after
the aquazine treatment, all pondweed was dead in Reach 1, with
algae coverx'nq 50 % of the bottom at less than O-s feet i'n

hei'ght- In Reach 2i pondweed covered 10 oo of the bottom and low?

lyxng algae covered 50 % of the reach (Appendi'x A-6)- Reach 3

had 85 a'oo of the bottom covered wx' th pondweed and algaei yet none
reached the surface.

Seven weeks after the second aquazine application (11 0ctober),
aquatic vegetation was at its most abundant dprisity since sandbar

closure almost s months previous. Algae and pondweed covered 65 -

85 % of the bottom xn Reache's 1-2 with 20 % of the surface having
floating algae in Reach 1 (Appendix A-5). Aquatic vegetation had
declined in Reach 3 to cover 35 % of the bottom and none on the

surface.

Riparian vegetation along the west bank in Reaches 2 and 3 was

observed throughout the summer and fall (Appendix A-6), 1991.

Leaves did not change color. Nor did leaves senesce early with
trees along that bank. Therefore, no negative effects of

aquazine were detected.

L.
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Table 1. Changes in Pondweed and Algae Densities, 1990-91.

Date Pondweed and Algae Algae Algae
% covering bottom % covering bottom % surface

65

100

100

Surface algae skimmed
Lagoon breached.

Reach

#
1

1

1

1,2,3

zsoctgo

14Nov90

16NOV90
$1

40

50

beach.off and collected on

ypebgo

18Jun91
$1

fl

8July91
ll

II

15-17May91
20May91 1,2,3
29May91 1

Il 2
ll 3

1

2

3

1

2

3

Sandbar Constructed.

No aquatic vegetation present.
o

o

o

o

o

o

o

o

o

s

o

o

30

35

25

50

60

50

(1-2'high)
(1-3'high)
(1-2'high)
(1-3 'high)
(1-4'high)
(1-2'high)

o

o

o

1

s

s

s

s

o

llJuly91
27July91

ll

$1

19Aug91
ll

ll

26Aug91
11

II

3 0A'uq9 1
ll

1,2
/

1

2

3

1

2

3

1

2

3

1

2

Aquazine applied-Reachl&2 (Not notified. )
0 Mergansers present 40 (0.5'high)
o 35 (0.5'high)
o 30 (0.5'high)

60

r>o

75

50

40

60

70

60

Bloom at Noble Gulch

o

o

o

o

o

o

o

s

<5

1

o

30Aug91
2Sep91

ll

ll

4Sep91
11

ll

1

1

2

3

1

2

3

Aquazine applied-Reach
30 (pondweed only)
40 (pondweed only)
20 (pondweed only)

1.

s

20

60

10

20

70

(Notified. )
(.5-l'high)
(,0.5'high)
(.5-l'high)

o

o

o

o

o

15

8Sep91
lOSep91
12Sep91

$1

13Sep91
Il

11

iioctgi
II

it

zsoctgi

1

2

1

2

3

1

2

3

Begonia Festival
Begonia Festival Clean -up
- (No data) 30

(No data) 30
(No data) 50

All pondweed dead 50
10 (pondweed only) 50
85 (most pondweed<l'high)
80 (1-3/ high)
65 (1-3' high) coots
35 (1-2' high) Coots
Sandbar bregched.

nuuierous

numerous

(<0.5'high)
(<0.5'high)

5(dead)
5(dead)

10(dead)
o

o

o

20

o

o
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Effects of Aqiiazine Application

Populations, 1991

on Invertebrate and Fish

Background Infor'mation. Aquazine was approved by the resource

agencies for the control of Algae in Soquel Creek Lagoon. The

adopted rpcommendations in the Management Plan state that the

City shall manually remove surface algal mats at times through

the summer, based on the aesthetic judgment of the City. If

algal production is deemed excessive before the Begonia Festival,

the City may apply one low dose (5 pounds) of aquazine downstream

of the Stockton Avenue Bridge. Subsequent to the approval of the

Management Plan, members of the advisory board, including Fish

and Game, agreed that two doses could be tried in 1991 with

monitoring to assess the effects.

Aquazine was applied twice during summer, 1991. The first time

was 11 July and could not be closely monitored due to a gap in

communicatoion between the City and the consultant. Aquazine was

applied at that time from the flume to the railroad trestle. It

was noted during req'ular monitoring that algae density was less

on 27 July than the previous monitoring on 18 June. No pondweed

was detected in the lagoon until mid-August.

On 30 August, Aquatics Unlimited applied 8-10 pounds of aquazine

according to the technician to the lower lagoon, downstream of

the Stockton Avenue Bridge. The applicator decided on his own

the amount of chemical. It appeared that he estimated the weight

of the chemical without actually measuring it. He assumed that

the City wanted algae and pondweed controlled, which was not the

case. It was the City's intention to control algae only. This

would require only 4-s pounds of aquazine, as was applied in past

YearS.

The aquazine was applied at 0820 hr. By 0900 hr, aquazine had

drifted on the surface, 0.8 of the way upstream from the Stockton

Avenue Bridge to the railroad trestle. Ten percent of the

surface area between the bridgp and trestle was covered with

aquazine. By 0940 hr, the aquazine surface film had reached 50

feet past the trestle into Reach 3, but was dissipating. By 1030

hr, a thick surface film persisted adjacent to Margaritaville.

14
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No fish mortality was observed. No invertebrate mortality was
observed.

Snmmary of Invertebrate Monitoring

A detailed account of invertebrate monitoring is provided in

Appendix C. For the 30 August aquazirie treatment, invertebrates

were monitored the morning of 30 August before the applicafion

and on succeeding dates (2 Septeniber and 13 September) to

qualitatively evaluate the effects on invertebrate populations.

Sampling was done with a dip net. One sample consisted of the
invertebrates collected from one pass of the dip net through

aquatic vegetation for a distance of 2-3 feet. The same motion
was attempted during each sample. Therefore, the sampling
results were intended to be qualitative and would detect only

obvious changes in invertebrate densities.

Where vegetation was present, it appeared that invertebrate

densities were much hiqher in pondweed surrounded by algae than

in just algae by itself. This was consistent with 1988 sampling.

In Reach 1 after the aquazine application it appeared that water
boatmen and threespine stickleback decreased among the vegetation

but not at the trestle. Neomysis shrimp appeared to increase
after aquazine application in Reaches 1 and 2. Mayfly larvae

and isopods appeared equally abundant before and after the

pondweed and algae died. In places where the pondweed had died,
it still provided structure for the pondweed-algae mass, which
may have been important. No obvious changes in invertebrates
or numbers of sticklpbacks were detected at the trestle or

upstrean'i, where pondweed and algae were present.

It would be difficult to state whether food density changed in

among the pondweed and algae before and after aquazine treatment,

even when the pondweed was standing dead. Steelhead are very

opportunistic feeders. They love to eat water boatmen and

Neomysis shrimp. However, it may be assumed that the overall

food availablp to fish had been significantly reduced in

conjunction with the die-back of pondweed. Dipnet samples in
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open water yielded no invertebrates. And there was alot more

open water after the pondweed died and disappeared. The apparent

reduction in sticklebacks in the lower lagoon after aquazine

application was consistent with this assnmption. Neomysis shrimp

usually multiply when the particulate matter increases, either
phytoplankton or dead (detrital) material. The water did appear
slightly cloudy in the lower lagoon after vegetation began to
decompose, particularly around pondweed. Food for these shrimp

may have increased.

Effects of Aquazine Trpatmpnt on Fish Cover

Fish cover was also reduced with the die-back of pondweed and

algae. Open water offers poor escape cover from diving ducks.

A streamside resident (Thomas Mader) stated that 3 red-breasted

mergansers appeared on 12 July and remained for at least 4 weeks.

We detected the 3 birds on our 27 July monitoring (Apppndix A-7),

but did not see them on our next visit, 19 August. It could be

more than a coincidence that they fished the lagoon for 4+ weeks

after the first aquazine application, 11 July. This is atypical

behavior for this species, it being the first observation of such

fish-eaters on the lagoon since monitoring began in 1988. Fish

eating birds have been traditionally scarce in Soquel Lagoon in

summer.

It would be difficult to determine the quantity of fish that they

consumed and of what species. However, to have stayed on the

lagoon for 4 weeks, the mergansp'rs must have consumed

considerable numbers of fish. By 19 August, pondweed had qrown

up in the lagoon to offer more cover for fish.

Recommendations Reqarairiq 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. Aquazine was

applIed i'n July when only about s % of the surface x'n Reach 1 had

floating algae. Some residpnt-s thought there was an "algae

problem" at that time and some did not. If aquazine is used in
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mid-summer, apply a low dose to the lower lagoon that will 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 skimming off

of algae removes the nutrients stored in the algae from the

lagoon and may slow future algal growth. Use of aquazine returns
the nutrients to the lagoon during bacterial decomposition. This
nutrient release stimulates faster algal qrowth afterwards.

Considerable floating algae developed in October, 1990 and 1991.

Offer to donate funds to a volunteer qroup to skim algae off the

lagoon instead of paying to have the lagoon treated with
aquazine.

3. If a n'iid-summer treatment of aquazine is deemed necessary,

apply it in a low dose (5 pounds or even less) well below the

Stockton Avenue Bridge so that no pondweed is killed and only

Reaches 1 and 2 will be affected. If pondweed is not present at

least in Reaches 2 and 3 at the time of treatment, algae control

will leave little or no cover for fish, requiring special concern

about aquazine spreading upstream of Reach 1 after treatmerit. 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 COUNTS IN SOQUET. CREEK IAGOON

AND NOBLE GULCH, 1990-91

Background Information

The summer months were focused on, from the time of sandba'r

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 rpdi>cfions in fecal

bacterial counts would allow swimming in the lagoon. 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, so that the lagoon may once

again be used for swimmiriq.

Summer months of 1990 and 1991 were compared in order to detect

any trends or improvements that may be related to initiation of

the Lagoon Management and Enhancement Plan.

The Department of Environmental Health in Santa Cruz County

collects 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 Bridqp. Reach 2 (middle lagoon) inrliidpd the

area from the Stockton Avenue Bridge 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 flunie 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 present in 1990 or

1991 near the mouth of Noble Gulch until mid-September, 1991.

Therefore, upper Reach 3 could not be analyzed. It must be

realized that concentrations of bacteria may vary considerably

from one place to another. Therefore, the data indicated

bacterial levels in only a general way.

Computer print-outs of actual bacterial counts are in Apppndix D.

l
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Any counts above 4000 that end in 2, such as 4002 or 5002, had

too many bacteria to count. In addition, Streptococcns counts of

less than 100 may be suspect (J. Ricker, s.c. County Envir.

Health, pers. com.).

Fecal Bacterial Counts in Reach 1

Fecal coliform roiintos were consistently lower in 1991 compared to

1990 (Figure 1) in the lower lagoon. In 1990, 11 weekly samples

were taken from sandbar closure to the Monday after Begonia

Festival and 11 counts were greater than 200/ 100 ml at the

flume. The sandbar had to be closed twice that year due to a

Memorial weekend storm. In 1991, 17 weekly samples were taken

and 14 counts were greater than 200/ 100 ml at the flume. One of

the 3 low counts was right at 200. Therefore, thoughthough fecal

coliform counts were lower 1991, they were still higher than the

allowable level for swimming x'n 82 % of the weekly samples.

In both 1990 and 1991, coliform counts increased greatly in mid -

July (week 11). However, the increase was more in 1990 than

1991. In early August (week 14), fecal coliform counts increased

dramatically in 1990 but not in 1991.

Streptococcus counts were consistently lower in 1991 compared to

1990 (Figure 2) in the lower lagoon. They were extremely high in

1990 after the 2 sandbar closures and in mid-July (week 11) and

early August (week 14). In 1991 there were much less

Streptococcus after at sandbar closure. Counts increased in mid -

July and early August in 1991, but not as much as in 1990.

Fecal Bacterial Counts in Upper Reach 2 and Lower Reach 3

Fecal coliform counts were consistently lower in 1991 than 1990

at the railroad trestle, except for mid-July (week 11) (Figure

3). In 1990, coliform counts were above the 200/ 100 ml cutoff

for environmental safety in 9 of 11 weekly samples. In 1991,

colx'form counts were above the cutoff xn only 6 of 17 (35 %) of

the weekly samples. The great increase in mid-July 1991 was
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accompanied by a similar, though smaller increase at the flume.

Fecal streptococcus counts were generally lower at the trestlrh in
1991 compared to 1990 except in early July (week 10) (Figure 4).

Comparison of Fecal Coliform Counts at the Flume and the Railroad
Trestle, 1991.

Fecal coliform counts were generally higher at the flume and

usually at least twice as abundant there conzpared to at the
railroad trestle (Fiqure 7). The one exception was in mid-July

(week 11). In early August (week 14), when counts were so high

at the flume, they were quite low at the trestle.

Fecal Bacterial Counts in Noble Gulch

The monitoring station was located at the entrance of the tunnel

at Bay Avenue. Fecal coliform and strppfococcns counts

fluctuated widely in 1991 at this station and were consistently

higher than in 1990 (Figures s and 6). In most cases, counts were

at least twice, and many times more than 3 times, as high in 1991

compared to 1990. Counts in 1990 and 1991 in Noble Gulch were

generally much higher than in Soquel Creek Lagoon. We do not

know the effect of this pollution source on bacterial levels in

the lagoon because data were unavailable from the County. Algal

blooms were common where it entered the lagoon, indicating a

nutrient input from Noble Gulch to the lagoon.

Conclusions from Fecal Bacterial Monitoring

We concluded that fecal bacterial coimfs were reduced in 1991

compared to 1990 in reaches 1 and 2. However, in Reach 1 for
1991, the counts were still at unsafe levels for swimming during
82 % of the weeks from the time of sandbar rlosu're to the weekend

of the Begonia Festival. On the other hand, in Reach 2 the

lagoon was at safe levels of coliform bacteria 65 % of the same

time period.
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The reasons for the great improvement of conditions in Reach 2

are questionable. Several may include 1) fewer feral ducks and

geese were present in Reach 2 than in 1990. Censusing data are

not available from 1990 for comparison. However, 4 geese and 9

domestic ducks had been removed between 1990 and 1991 summers,

leaving fewer present to foul the water. 2) Fewer people were

feeding the waterfowl in Reach 2 than the previous year, thus

attracting fewer pigeons and waterfowl to Reach 2. The wild

mallards tended to use Reach 3 while the domestic ducks and geese

tended to use Reach 1 the most (Appendix G). 3) It may have

been foqqier in 1991 compared to 1990, keeping the water

temperatures lower and slowing bacterial decomposition and

bacterial growth. We have no data to substantiate this. It may

be available next year.

Reductions in fecal bacteria in Reach 1 were detected, though

they are not low enough to allow swimming. Some reasons may be

similar to those given for improvements in Reach 2. 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, slowing bactprial

decomposition. Additional reasons may be that kelp was not

buried under the lagoon in 1991 as was the case in 1990. Kelp

was largely removed from the lagoon before sandba'r closure in

1991. Therefore, decomposition was reduced in the sand with less

bacteria leaching into the lagoon. There may have been fewer

gulls using the lower lagoon for bathing in 1991 than 1990.

There were no data available from 1990 for comparison, however.

Rpaprisons for the dramatic increases in fecal bacteria r.;ot.incb

during weeks 11 and 14 in both 1990 and 1991 are uncertain. 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). Consistently high ratios would indicate

chronic sewaqe contamination. These incidents may indicate small

instances of contauiination from the Esplanade restaurants or

storm drain runoff or even dog feces near the trestle. However,

no sewage spills were reported.

l
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A more likely cause for the increased levels of bacteria in weeks

11 and 20 could be that they came about 10 days after the two

aquazine applications in 1991. The algae and pondweed had died

in the lower lagoon by week 20, and bacterial decomposition may

have been high. There may have been some decomposing begonias as

well. There may be a connection between aquazine applicafion and

subsequent high bacterial counts. However, more monitoring is
needed to rule out coincidence.

Recommpndations Regarding the Monitorinq and Reduction of Fecal
Bacteria

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

2. Remove the domestic ducks at the mobile home park on Noble

Gulch with the cooperation of the residents.

3. Enforce the no-bird feeding ordinance at the lagoon.

4. Set up a volunfper program to remove the kelp from Reaches 1

and 2 on 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 rather than bury it in the sandbar. Disperse it up and

down the beach so as to spread it out. The backhoe with the rake

may be used for dispersal. Add this to the Fish and Game permit

for sandbar construction. County environmpntal health has no

problem with this so long as kelp is spread out over a wide area

(J. Ricker, pers. comm.)

6. Continue to open and close the lagoon at during outgoing

tides and before incoming tides, respectively, during the 2-3

days that are required for sandbar closure.
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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. Remove the remaining domestic geese and ducks from the lagoon

and transplant them to an acceptable private pond.

9. Request that Santa Cruz County increase their number of

fecal bacteria sampling stations for the period, May 15 to

September 15. Request that they add one to Reach 1 adjacent to

Venetian Court, one to Reach 2 adjacent the eastside park just

upstream of Stockton Avenue Bridge and one in Soquel Creek at the
mouth of Noble Gulch.

10. Disciiss the feasjbility of opening Reaches 2 and 3 to

swimming if fecal coliform counts are consistently less than 200/

100 ml in the samples.

11. Establish 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.

12. Choose to manually skim off floating algae from the lagoon

instead using aquazine, except just before the Begonia Festival
in 1992.

13. Investigate the re-direction of all storm drains located

downstream of Noble Gulch, as well as Noble Gulch, away from

Soquel Creek Lagoon during the period of sandbar closure each

year.

14. Pump water out of Noble Gulch (before it enters the tunnel)

to irrigate public parks. A small check dam may be required.

15. 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.

l
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16. Examine the feasibility of sealing the storm drains at the
Railroad trestle and unrler the restaurants during the period of
sandbar closure.

17. Request that bypass tubes be connected to the drain pipes
from the roof of the Edgewater 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.

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

19. Develop a system to move the lagoon out from under the
restaurants 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 'rpst-aii'rants adjacent to
the lagoon sufficient to prevent standing water under the
buildings, 2) contouring the lagoon during sandbar construction
so that a s-10 foot wide sand berm is created between the

restaurants and the lagoon and under the restaurants, with
expansion of the lagoon on the west side to make up for loss in
lagoon volume on the east side, or 3) placement of an inflatable
coffer dam alongside the restaurant pilings and back-fi11ing the
area under the adjacent to the restaurants 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 restaurants after one of these options is
pursued, stagnation will probably lead to foul odors.

I

20. Request permission to construct a screen along the pilings
of the restaurants so that domestic waterfowl may not use the
area under the restaurants for roosting. A 4-foot high wall of
chicken wire will suffice.

l

l
j
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21. Request that repairs of plumbing under the Esplanade

restaurants be done with double pipes to prevent sewage leaks.

22. Set up an annual inspection proqram for evaluating the

plumbing under Esplanade Rpsfairrants. Have a City building

official, a County sanitation representative and the monitoring

consultant inspect for leaks before sandbar construction each

year.

25

-;rt----- -D.W. ALLEY & Associates (.@,

k



WATER QUAIJTY MONITORING, LATE 1990 and 1991

Introduction.

Water quality parameters were rated according to the tolprances
of steelhead. This was because other fishes were more tolerant

to low oxygen, higher salinity and higher temperatures 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, s+pplhpad appear to survive okay in Soq'npl

Lagoon at water temperatures of 23-25 C for 1-2 hours toward the

end of the day (Habitat Restoration Group 1990). Mo'rning oxygen

levels below s would be rated poor. Morriiriq oxygen levels of s

to 7 ppm were rated fair with above 7 ppm rated as good. Morning

water temperatures of less than 20 C were rated good while those

20-21.5 C were rated fair. Temperatures above 21.5 would be

rated poor. Water temperature could be expected to rise 3-4

degrees C by the end of a sunny day.

High levels of dissolved carbon dioxide in water will inhibit the

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 Smith, pers.

comni.). Therefore, monitoring of ra'rbon dioxide levels was

unnecessary.

Water Quality, Iate 1990 Before SandbarBreaching

14 November 1990. Water temperatures and dissolved oxygen levels

were good for aquatic organisms. Plants had depleted oxygen

somewhat because full saturation would have been 10.8 parts per

million (ppm). Appendix E provides more detailed water quality
data.

i
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Water Quality Monitoring After Sandbar rlosnre, 1991

Appendix F provides detailed data on water quality.

Iaqoori Level. As of the first monitoring 4 days after sandbar

construction on May 20, until sandbar breaching on October 26,

good lagoon depth was maintained. We checked lagoon levels

periodically (10 occasions) during this time, and City personnel
checked qar:)e height 3 times per week from 2 August to 10 0ctober.

Flume Passability. According to the Managenient Plan, fish

passage was to be maintained until July 1. Passage was in fact

good until July 27, and the flume stayed open most of the time

between then and August 28. Then the outlet stayed closed until

October 10 when the City's record stopped.

Water Temperature. Lagoon water temperature was good until mid-

June and was fair after that until after the Begonia Festival.

After that it was good.

Dissolved Oxygen. Critical oxygen levels are lowest in the early

morning before much photosynthesis may occur. This was the time

that levels were measured and rated. Oxygen levels went from

fair 4 days after sandbar closure to good until after the second

aquazine treatment. Four days after the treatment, levels were

fair, but returned to good within 12 days of treatment. On

December 12, after 2 sandbar breaches in the fall oxygen levels

were very poor, making aquatic life for fish impossible in

Reaches 1 and 2 and some of Reach 3. Fish had to move upstream

to obtain oxygen. Some may have stayed near the surface in Reach

3, where they were more vulnerable to prpda+ion.

Salinity. Within 4 days of sandbar closure 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 lagoon remained
freshwater until after the first sandbar closure in late October.

After that salinity flucta'uated, requiring fish to acclimatpi to

partial seawater. By December 12, a very salty lagoon had

formed, requiring osmotic acclimation to full seawater. Sudden
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shifts from freshwater to saltwater caused physiological stress

to some fish, along with the loss of oxygen as kelp decomposed in

a stagnant lagoon.

)

Conductivity. It was not a problem until early December when

saltwater along with rplpasp of nutrients greatly increased

conductivity, which may have induced osmotic stress for fishes.

l
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Amiual Bird Censusing and Monitoring of Bird Feeding Before and

After Installation of Warning Signs

The detailed report may be found in Appendix G.

Avian use of the Soquel Creek Lagoon was monitored during two

periods in 1991: August 19 to Septenier s and from September 20

to October 13. The objectives of the study were to obtain

quantitative data on the distribution of waterbirds using the

lagoon and to determine the level of success the installation of

no bird feeding signs had on discouraging bird feeding by humans.

When censuses were conducted, each bird was assigned to one of 16

pre-defined sections of the lagoon. Birds were concentrated in

Reach 1 of the lagoon with 58% occ'urr'xriq between the flume and

Stockton Avenue Brx'dqei i'n Reach 2 wi'th 19'aoo occurrx'nq between
Stockton Avenue and the railroad trestle and in Reach 3 with 23 %

between the railroad trestle and a point slightly beyond the

Shadowbrook Restaurant. Each species qroup exhibited a slight-1y

different distribution in the lagoon.

Feeding behavior and interaction with humans were also recorded

before and after installation of the no bird-feeding signs in

early September. A statistical test was conducted by comparing

the mean hourly rate of food offerings by humans to birds before

and a period beginning 2 weeks after the no-feeding signs were

installed. Both periods were preceded by the publicized adop+ion

of the City's no bird-feeding ordinance. The mean feeding

frequency was 2.6 times per hour before the signs and 1.4 times

per hour after the signs were installed, which was statistically

less than before. Commonly, more than 20 niallards along with

geese and gulls were observed competing for human handouts. It

was the impression of the data gatherer that the signs would be

ignorp?d if the no bird fppding ordinancp was not pnforcpd
J-- -- -- --J

(Appendix 7). Interestingly, the domestic geese were observed

for the first time to feed on algae and pondweed when the

frequency of handouts diminished, offering some bio1ogica1

control of aquatic vegetation (Appendix 8).

Some comparisons were made between the results obtained in this

l
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study reqardinrg bird distribution with those found in the 1988
survey (Habitat Restoration Group 1990). As in 1988, the highest

bird use of the lagoon was tri 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 were observed roosting most visibly along primarily

the margins of Reach 2 (Appendix 8). The primary roostinrg

locations for rock doves (pigeons) were at the east and west

parks (just upstream of the Stockton Avenue Bridge) and on the

railroad trestle (Appendix 8). As many as 100 gulls at a time

were observed roosting on building roof tops along the Esp1anade.

Rpcommpndations Reqard5-riq Management of Bird Feeding and

Domestic, Non-native Waterfowl

1. Maintain enforcement of the no bird feeding ordinance.

2. Request that Restaurant owners allow positioning of devices

to the roof tops adjacent to the lagoon to discourage roostiriq of

gulls.

3. Maintain the appearance and presence of no bird feeding

signs in the 7 locations listed in Apppndix G.

LITERAM CITED

Soquel Creek Lagoon Managpnipnt and Enhancement Plan 1990.

Prepared by Habitat Restoration Group for the City of

Capitola and Coastal Conservancy.

30

@ ----D.W. ALLEY & Associates <,*



l I l'

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 and 1991.
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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 Gulch Weekly Samples
At Tunnel and Bay Street
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Fecal Streptococcus Counts
Noble Gulch Weekly Samples
at Tunnel and Bay Street
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Fecal Coliform Bacterial Counts
Soquel Creek Lagoon Weekly Samples, 1991
Comparison of Stations
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APPENDIX A.

PHOTOGRAPHS, 1990-91
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APPENDTX B.

FISH AND GAKE AGREEMENT REGARDING PROPOSED STREM OR
LAKE ALTERATION
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Notification No.,22? "!:]- 4- l

AGREEMENT REGARDIN(, PROPOSED STREAM OR LAKE ALTERATION

THP No.

and
TH}SAqREEMENT, eri,teyed into between the State of California, Department of Fish and Game, hereinafter called the Departmen';';7-b";'i?'i:;'6,/t.-

of Tz-7;a ? ' , sta/te of '-a b ;'ira? z-'a hereinafter calJed the operator, is as follows:

WHEREAS, pursuant to Division 2, Chapter 6 of California Fish and Game Code, the operator, on the $ day of }- jd s
l 9jl? , notifieTh the Department that he i;teonds to substantially d:vert or obstnict the-natur'al fJo; of,-or ?substantial')y cTh
channel or bank of, or use material from the streambed of, the following water: < a '- C( k-
SJrrhCrav- StateofCalifornia,S - T - R ."

in the County o

';?1 i 44?w ( :/,WHEREAS, the Department (represented by d
'r dayof lJ,;w

has made an inspection of subject area on th
, 19 ? , and) has determined ths

?suchoperations-m'ay ;ubstantially adversely affect existip4 fish and wildlife resources inc.]uding: - S??,i'j2;7 ' =o'-y' lT*o-ww-J
?(a,prsz *,:>'='-7 r( :(r.?(?, <+rls- ki(4'lie zsl? aii41zd !t-!'-(''1iAz.-y4,'t( yr(J7i(1 (sr,.qz<2prsz *,:>'-7 r( :(r.?

) -= -' ) - j i ,

THEREFORE, the Department hereby proposes measures to protect fish and wildiife during the pperator's work. The operator hereboperator
' :' ?? Y

J'x'
? ? 6 1 :? iagrees to :?ccept the following recommendations as part of his work: Numbers "=? !?'; 20 :'- i' 7 2i-

i

from the list of recommendations on the back of this page and the following specia? recommendations:

li /

-/
of-t l'r?t'?ll1. All work in or near the stream or lake shall be confined to the period

Z 4< tri>a(r,trt? <j"4ij i.t , !/%/7/J/ # (?4i>iqi.z( ct C@><l i'ii<-k ,z: hat ty(:q p 3vA,zi-f'-
@ T'0x4a h?'? r ? r(< r' i ,r;a-i. s .a a ' / -' -/ 2----,? *:.:.- &.,'l

'3.hl sriuizil sAt-i'l !)/ rtrys;I- 6 rAtvys4.i 5irfrz? 4,tbri ap?. @<(r,,(.z', zsarx- 4
t,i, 4 xh@;;ay?; <lzs(tp s r!(z;'r.w #yr@?A, % (,4y ?t= i/4y<z,i7 [a,r , t,i,.(i,t.,,(? i + ryc<

7%'? <a> ,.v- 4;(ir -tp r4.1t, i?g uiirt ) e<r(x pt h( +yl-tyt';ti4 r?csw,rl'l A '6.at h;q-cc
!>utk<-( m? (5t p3rxl (rss4- iy 7, 5kini. 5<22.yy'(d !r? ",A4 Ig?tvi , ,dQr!tar,i;sy 5Aatl =ra:=

? 4 < -b4.) <HypuL ,pt6<zzt' /pl tagaq('> < h@ii 5( ,21?iJ, -7q' fl x - l'(pt>s4.'-. j?-?7
C. ]ulrxr.ta<< <u"ca,' 5???ti ? fArcu<A Mz (<i5f; (i44ptt <?+t-ys1 '.
7 - F'7@y(z<4r,< 51-.dl j!,c- pl,?4i? 4i*a,zir.!7,,6 g vHttqi(h(tiy s-F f"/;" !5 hiJz( fA(r*BcJa '+lai l:-'-ri=a
3 7A( '[7-p? <4q@.? (;v J?!57 ,s? h !?lz,. ('@ep4 (,rB!??';14;;( {t?';* %, i /49/
7,%(- laysys(y7 (asQta(i(-< qr> .4rW?ay bv;l' IA..t r(ll7H4 (4..(I('(,p.f .,-.rtg?y-? 7)A'-4,zsr,?g4i(H?4

/0 lkg(ii's:wh,is 5!iy(,J' Zl/ ?( (,- A (-.t?sz,. irp(. 14ts('>-b:i t J!t,it iJ..- +l1 ps6 t' rsr'(yu-'?t' (f7tx';is ,?o5 4.a
//- /':'pt (gtH 4i4J .nr7a?fc?' 7sr??prttw h !i(<zd-i4- r,- % % (,tx(p<3 )IpJ4? 7.; ltpssi,-ih -, 7'
l';i. , ..7 lny4 .@ . pt4t: , ,a 7.< a i f'A,t, jt<?zw,t . /?-,,l// .rl). (rr' s(l? 'r4atx s ;aprr'%?uaa<el :i-!A ?;:;-z:
The o'pe?rato'r, as0'dsigSnakt"edby tj'esigana?tu"re on"th'is a'gr'Wmecn?at,'scha'lrbeM<'s;Po?'nsibtle'forsthfej:ffiu4'ffo?no'frall?eele'm?ents of th:s-a'greemerit
A copy of this agreement must be provided to contractors and subcontractors and must be in their possession at the work site

If the operator's work changes from that stated in the notification specified above, this agreement is no longer valid and a nev
notification shall be submitted to the Department of Fish and Game. Failure to comply with the provisions of this agreement and with other
pertinent Code Sections, including but not limited to Fish and Game Code Sections 5650, 5652 and 5948, may result in prosecution.

Nothing in this agreement authorizes the operator to trespass on any land or property, nor does it reliesie the operator of responsibilit)
for compliance with applicable Eederal, state, or loca? laws or ordinances.

THIS AC,REEMENT IS NOT INTENDED AS AN APPROVAL OF A PROJECT OR OF SPECIFIC PROJECI
FEATURES BY THE DEPARTMENT OF FISH AND GAME. INDEPENDENT REVIEW AND RECOMMENDATIONS *7ILI
BE PROVIDED BY THE DEPARTMENT AS APPROPRIATE ON THOSE PROJECTS WHERE LOCAL, STATE, OH
FEDERAL PERMITS OR OTHER ENVIRONMENTAL REPORTS ARE REQUIRED.

Thisagreementbecomeseffectiveon u}Al4'f 5iq*4 &tt &o/k i'!(hrh(5-
(/.-A '(" s ?ssA

C?.o 'S 6./%%Operator

"Xc, , 2 ??-?-.7a- " ?

Organization'-
"U

<? / <- q t

- -l .

? .,/a% ?l-i

l

Department Representa(rve

( e y r - " /a ( e:i't-?bTitle TitJe

Deparhnent of Fish and Came,

D.W. ALLEY & Associates

Stai
[= r'-=M

7

prnia

Date Date ?
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APPENDTX C.

DETAILED INVENTORY OF INVERTEBRATE SMPLES
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1

2

3

DETAILED INVENTORY OF SAMPLES

30 August 1991. Invertebrate sampling was completed before the
aquazine treatment. In Reach 1, downstream of the Stockton
Avenue Bridge, algae and pondweed covered 70 % of the bottom,
with all but 15 square feet being 1 foot below surface. The ]'+
square feet on the surface was near Margaritaville. It made up
about 2 -o of the surface downstream of the bridge.

Station: Near flume.

Sample @ Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmen larvae snails shrimp gammurus back

1 8 12 6

2 4 14 6

3 6 9 3

4 12 6 4

Station: Midway between flume and bridge

Sample @ Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmen larvae snails shrimp gammurus back

2 8

1 8

s 6

4 1

Station: Just upstream of Stockton Avenue Bridge

Sample @ Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmpn larvae snails shrimp gammurus back

2 1 601

Station: Midway between Stockton Avenue Bridge and Trestle

Samplp @ Water Mayfly Physa Tsopods Neomysis Aniso- Stickle-
boatmpn larvae snails sbrimp gammurus back

1 (algae only) 2

2 (algae only) 1

3 (algae only) 1

4 (algae only) 2

1

1

J

1
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s (algae only) 1 1 1

6 (algae only) 2

7 (algae only) 1

Station: Near Railroad trestle

1 14 12 75 1

2 20 2 80 50 2

3 12 6 4

Station: Adjacent Dock Downstream of Noble Gulch

Sample @ Neomysis Aniso-
sb'ri m'o

-r qmmurus

Water Mayfly
1 p'n larvae;*liip@m(4

Physa Tsopods
snails

stickle-
back

1 10 4

2 s 3

All samples
except where

were taken in pondweed with algae attached to it
noted.

2 September 199L In Reach 1, downstream of the Stockton Avenue
Bridge, there was a 20-foot border around the entire margin of
the lagoon without any vegetation. This was where the aquazine
was applied in highest dosage. Of the remaining 50 % of the
'rpmaining lower lagoon, 60 % of the bottom was covered with
pondweed with attached algae surroimding only the lower 20 % of
each plant- 50 % of the pondweed appeared ali've- Algae appeared
reduced and was brownish-green. The algae had fallen away and
50 % of the algae appeared ali've- 10 % of the bottom wx' thi'n the
central 50 % of the lower lagoon was covered with algae alone
that was O.5 - 1 foot high. In sunanary, about 30 % of the
lower lagoon was covered with pondweed and attached algae, and s
% was covered wi' th 3'ust algae. Before the aquaz-t'ne appli'cat-t'oni
algae clung to the pondweed. No fish mortality was observed.
No invertebrates were found in dead algae by itself.

In Reach 2, between the bridge and the trestle, 40 % of the
bottom was covered with pondweed, stripped of algae except near
the base of plants. 20 % of the bottom was covered with
brownish-green algae less that O.5 feet high. 40 % of the bottom
was bare sand. No fish mortality was observed.

In Reach 3i algae and pondweed were qreen- 20% of the bottom was
pondweed with algae at its base and 60 % was algae less than 1
foot high. No fish mortality was observed.

Station: Near flume. Pondweed and algae mostly brown. A 20-

l
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foot area around the entire perimeter of the lower lagoon was
without any vegetataon- This included about 50 % of the lower
lagoon bottom.

Sample 40 Water Mayfly Physa Isopods Heomysis Aniso- Stickle-
boatmen larvae snails shrimp gammurus back

4 10 1 2

2 1

1 2

2

6

Most

1

2 85

3 40

4 70

s 2 12 80

Station: Midway from flume to Stockton Avenue Bridge.
pondweed and algae was brown and presumed dead.

Sample 41 Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmen larvae snails shrimp gammnrus back

6 26 6

4 40

7 50

1

2

3

4

s 1 4

Station: Under Railroad trestle, east side. Pondweed was alive,
but most of the algae was qone.

Sample 41 Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmen larvae snails shrimp gammurus back

1 6 1 80 s 2

2 2 6 40 2 2

3 4 11 50 2

Station: Adjacent Dock downstream of Noble Gulch. Pondweed and
algae appeared unaffected by aquazine treatment downstream.

Sample @ Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boa'tmpn larvae snails sbrimp qamnurus back

85

62

4

1

2

1

2 10 3 1
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13 Spptpmbpr 91. In Reach 1, all pondweed was dead.
Inverteibratps were found among dead pondweed with live algae
around it. Algae was qrowiriq back with 3 -4 inch high patches on
50 % of bottom. Pondweed was dead adjacent to Stockton Avenue
park on east side near bridge. In Reach 2, 50 % of bottom was
covered with algae, 3-4 inches high. 2/3 of pondweed has
disappeared since 2 September, leaving about 10 % of bottom with
pondweed- In Reach 3i 80 % of bottom wi'th low-lyi'ng algae and
pondweed O.5 feet tall. Tall pondweed (1-3 feet high) has been
reduced by 2/3 since 2 September, leaving it covering about s %
of the bottom.

Station: Near flume.

sample 41 water Mayfly
boatmen larvae

41 7

Physa Isopods
snails

Neomysis biso-
1snrxmp qammurus

72

stickle-
back

s

2 1 14 102 4

3 1 7 106 1

4 7 4 1

s 2 4

Station: Halfway from flume to Stockton Avenue Bridge.

Sample 40 Water Mayfly Physa Isopods Neomysis Aniso- Stickle-
boatmen larvae snails shrimp backqamnurus

1 14 4

2 7 24 2

3 4 18 s

Station: Under trestle, east side.

Mayfly
larvae

sample 47 Water
boatwn

Physa Isopods
snails

Neomysis
shrimp

Aniso-

g?j; $111110014 g ?

stickle-
back

1 4 s 120

Station: Adjacent Dock downstream of Noble Gulch

sample 41 Physa Isopods Neomysis Aniso -
snai1s shrimp gammurus

Water Mayfly
1 mpn larvaei*l*pJQulq

stickle-
back

1 35 37 85

4 7=:..',QQ.?::i
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APPENDIX D.

Santa Cruz County Water Monito'ring Data, 1990-91.
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:OuNTYfJlDE WATER QUALITY MONITORING PROGRAM - SOQLIEL CREEK PAGE: 1

STANUM

326

326

S26

326

;26

S26

S26

;26

S26

S26

;26

;26

S26

';26

326

S26

S26

S26

S254

S254

S254

3254

S254

S254

S254

S254

S254

S254

3254

S254

3254

:254

S254

S254

3254

S254

S254

323

323

S23

;23

;23

S23

S23

323

S23

S23

S23

323

LOCATION

SOQUEL CREEK ABOVE SOQUEL DR.

SOQUEL CREEK ABOVE SOQuEL DR.

SOQUEL CREEK ABOVE SOQUEL DR.

SOQuEL CREEK ABOVE SOQLIEL DR.

SOQuEL CREEK ABOVE SOQUEL DR.

SOQUEL CREEK ABOVE SOQuEL DR.

SOQUEL CREEK ABOVE SOQuEL DR.

SOQuEL CREEK ABOVE SOQLIEL DR.

SOQUEL CREEK ABOVE SOQUEL DR.

SOQUEL CREEK ABOVE SOQUEL DR.

SOQUEL CREEK ABOVE SOQUEL DR.

SOQuEL CREEK ABOVE SOQuEL DR.

SOQuEL CREEK ABOVE SOQLIEL DR.

SOQuEL CREEK ABOVE SOQUEL DR.

SOQuEL CREEK ABOVE SOQLIEL DR.

SOQUEL CREEK ABOVE SOQuEL DR.

SOQuEL C ABOVE SOQUEL DR

SOQUEL C ABOVE SOQUEL DR

SOQUEL CREEK BELOW SOQLIEL DR.

SOQUEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELOW SOQuEL DR.

SOQUEL CREEK BELOW SOQuEL DR.

SOQuEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELCXI SOQUEL DR.

SOQuEL CREEK BELOW SOQuEL DR.

SOQuEL CREEK BELCXJ SOQUEL DR.

SOQLIEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELCXJ SOQUEL DR.

SOQUEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELOW SOQuEL DR.

SOQuEL CREEK?BELOW SOQUEL DR.

SOQUEL CREEK BELOW SOQUEL DR.

SOQUEL CREEK BELCXJ SOQUEL DR.

SOQUEL C BELOW SOQuEL DR

SOQuEL C BELOW SOQuEL DR

SOQuEL C BEL(XJ SOQuEL DR

SOQUEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQIJEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

03-Apr-90 12:10 PM 14 60 48 1.3 CLEAR WATER.

10-Apr-90 11:10 AM 15 80 104 0.8 WATER CLEAR.

01-May-90 12:10 PM 17 224 304 0.7 WATER CLEAR, SOME ALGAL DECAY.

08-May-90 12:45 PM 17 108 324 0.3 CLEAR H20.

12-Jun-90 10:10 AM 16 796 804 1.0

26-Jun-90 10:10 AM 16 230 530 0.4

10-Jul-90 01:15 PM 22 240 310 0.8

17-JuL-90 10:30 AM 19 380 560 0.7

11-Sep-90 11:20 AM 19 110 180 0.6 SOME ALGAL GROWTH

16-Oct-90 10:15 AM 14 290 585 0.5 ALGAL GRCXJTH

23-Oct-90 11:25 AM 14 125 240 0.5 ALGAL GRCXJTH

30-Oct-90 10:15 AM 13 140 436 0.3 MATER CLEAR, ALGAL GRCXJTH ON BOTTOM

06-Nov-90 10:15 AM 10 75 130 0.6 WATER CLEAR

13-Nov-90 10:30 AM 12 72 132 0.5 WATER CLEAR, ALGAL GRCXJTH ON BOTTOM

27-Nov-90 10:00 A)4 8 70 480 0.1 WATER CLEAR

15-Jan-91 11:45 AM 11 30 70 0.4 WATER CLEAR, ALGAL GROWTH

21-May-91 11:40 AM 14 190 1120 0.2 MATER CLEAR

11-Jun-91 11:30 AM 15 200 1540 0.I MATER CLEAR

24-Apr-90 12:25 PM 16 550 595 0.9 PIGEONS UNDER BRIDGE, CLEAR WATER.

01-May-90 12:10 PM 17 520 690 0.8 PIGEONS UNDER BRIDGE.

08-May-90 12:45 PM 17 675 655 1.O PIGEONS uNDER BRIDGE, CLEAR H20.

15-May-90 10:30 AM 15 495 530 0.9 PIGEONS uNDER BRIDGE, 6 DuCKS UPSTREAM

26-Jun-90 10:10 AM 17 770 970 0.8 PIGEONS uNDER BRIDGE

10-JuL-90 01:15 PM 22 2500 1700 1.5 PIGEONS UNDER BRIDGE

17-Juk-90 10:30 AM 19 5440 2180 2.5 PIGEONS uNDER BRIDGE

07-Aug-90 11:40 AM 20 2820 1410 2.O PIGEONS UNDER BRIDGE

16-Oct-90 10:15 AM 14 1005 1005 1.O MATER CLEAR, 3 DUCKS

23-Oct-90 11:25 AM 13 1550 1740 0,9 ALGAL GROWTH, DECAYING ORGANIC MATTER

30-Oct-90 10:15 AM 12 2780 2800 1.O PIGEONS uNDER BRIDGE

06-Nov-90 10:15 AM 10 2240 3040 0.7 WATER CLEAR

13-Nov-90 10:30 AM 11 1020 1240 0.8 WATER CLEAR

19-Nov-90 11:40 AM 13 620 860 0.7 MANY PIGEONS UNDER BRIDGE,6 DUCKS UPST

27-Nov-90 10:00 AM 8 300 420 0.7 WATER CLEAR

04-Dec-90 11:00 AM 7 180 60 3.O f}ATER CLEAR

11-Mar-91 11:05 AM 9 3860 2010 1.9 RAIN 3/10

21-May-91 11:45 AM 14 330 1100 0.3 MATER CLEAR

11-Jun-91 11:35 AM 15 600 2120 0.3 MATER CLEAR

03-Apr-90 12:00 PM 15 1010 270 3.7 WATER CLEAR

10-Apr-90 11:20 AM 16 670 500 1.3 WATER CLEAR.

17-Apr-90 12:30 PM 17 1080 380 2.8 MATER CLEAR, FISH.

24-Apr-90 12:35 PM 16 610 270 2.3 CLEAR WATER.

01-May-90 12:20 PM 17 560 410 1,4 FISH IN WATER.

08-May-90 12:55 PM 17 640 420 1.5 MATER CLEAR.

15-May-90 10:40 AM 15 270 310 0.9 !IATER CLEAR.

22-May-90 10:45 AM 17 640 560 1.1

29-May-90 10:20 AM 14 1160 3160 0.4 STRONG H20 FL(XJ.

05-Jun-90 10:45 AM 17 920 620 1.5 MATER CLEAR.

12-Jun-90 10:30 AM 16 220 1380 0.2

26-Jun-90 10:20 AM 17 1120 .goo? 1.2

/

)RINT DATE: 07/02/91
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.OUNTYWIDE MATER QUALITY MONITORING PROGRAM - SOQUEL CREEK PAGE: 2

'iTANUM

'23

S23

S23

.23

23

S23

-23

23

S23

S23

23

,23

S23

23

23

S23

'123

;23

S23

S23

.23

,23

S23

23

23

S23

e23

23

;)23

S23

23

23

S23

-23

23

S23

S23

23

.=23

S23

23

23

S23

-12

12

512

512

12

,12

LOCATION

SOQuEL CREEK a NOB HILL

SOQUEL CREEK e NOB HILL

SOQUEL CREEK 6) NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK S NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEI CREEK a NOB HILL

SOQLIEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQUEL CREEK e NOB HILL

SOQuEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQuEL CREEK a NOB HILL

SOQLIEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL CREEK a NOB HILL

SOQUEL C a NOB HILL

SOQuEL C a NOB HILL

SOQLIEL C a NOB HILL

SOQuEL C a NOB HILL

SOQuEL C a NOB HILL

SOQUEL C 9 NOB HILL

SOQUEL C € NOB HILL

SOQUEL C a NOB HILL

SOQuEL C a NOB HILL

SOQUEL C € NOB HILL

SOQuEL C a NOB HILL

SOQUEL C € NOB HILL

SOQLIEL C a NOB HILL

SOQUEL C a NOB HILL

SOQLIEL C a NOB HILL

SOQUEL C 9 NOB HILL

NOBLE GuLCH a TUNNEL a BAY AVE

NOBLE GuLCH a TUNNEL a BAY AVE

NOBLE GULCH a TuNNEL a BAY AVE

NOBLE GuLCH a TUNNEL tJ BAY AVE

NOBLE GULCH a TuNNEl a BAY AVE

NOBLE GuLCH € TuNNEL a BAY AVE

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

10-JuL-90 01:25 PM 21 340 520 0.7

17-Jul-90 10:40 AM 19 600 740 0.8

07-Aug-90 11:50 AM 19 60 340 0.2

13-Aug-90 10:30 AM 18

28-Aug-90 11:20 AM 19 120 210 0.6 MATER CLEAR.

04-Sep-90 11:25 AM 18 40 60 0.7 WATER CLEAR

06-Sep-90 11:10 AM 15 60 ERR ERR SOME OILY SPOTS ON WATER

11-Sep-90 11:30 AM 19 740 280 2.6 MATER SOMEWHAT CLOUDY

18-Sep-90 11:30 AM 19 0 100 0.O VERY LITTLE H20 FLOW, GREYISH WATER.

25-Sep-90 10:55 AM 110 310 0.4

02-Oct-90 10:55 AM 170 500 0.3 CLEAR WATER

10-Oct-90 12:25 PM 10 50 0.2 VERY LITTLE uATER FLOW, SLCXJ MOVING
16-Oct-90 10:30 AM 60 295 0.2 ALGAL GRCXJTH

23-Oct-90 11:35 AM 20 85 0.2 ALGAL GROMTH

30-Oct-90 10:25 AM 52 100 0.5 ALGAL GRCXJTH

06-Nov-90 10:25 AM 148 272 0.5 MATER CLEAR, ALGAE ON CREEK BOTTOM
13-Nov-90 10:15 AM 1216 1005 1.2 WATER SOMEWHAT OILY

19-Nov-90 11:30 AM 30 90 0.3 ALGAL GROMTH

27-Nov-90 10:15 AM 276 476 0.6 WATER CLEAR

01-Dec-90 11:45 AM 712 1592 0.4 WATER CLEAR, RAIN 12/10
04-Dec-90 11:10 AM 20 40 0.5 ALGAL GR(XJTH

18-Dec-90 10:00 AM 115 285 0.4 WATER CLEAR

02-Jan-91 11:40 AM 20 175 0.I MATER CLEAR

08-Jan-91 10:30 AM 52 165 0.3 MATER CLEAR

15-Jan-91 11:50 AM 35 35 1.O MATER CLEAR

28-Jan-91 11:35 AM 35 60 0.6 MATER CLEAR

11-Feb-91 11:20 AM 108.33 100 1.1 WATER CLEAR.

25-Feb-91 11:50 AM 98 66 1.5 WATER CLEAR, SETTLED ORGANIC MATTER
11-Mar-91 11:15 AM 1144 566 2.0 RAIN 3/10

18-Mar-91 10:40 AM 680 1180 0.6 RAIN SuNDAY

01-Apr-91 10:25 AM 340 1400 0.2

08-Apr-91 11:50 AM 120 280 0.4 WATER CLEAR

15-Apr-91 11:55 AM 120 380 0.3 WATER CLEAR

23-Apr-91 11:40 AM 140 200 0.7 WATER CLEAR

30-Apr-01 11:35 AM 120 100 1.2 WATER CIEAR

07-May-91 10:45 AM 360 380 0.9 MATER CLEAR

14-May-91 10:55 AM 680 1620 0.4 WATER CLEAR

21-May-91 12:00 PM 320 1360 0.2 WATER CLEAR

28-May-91 12:45 PM 360 320 1.I MATER CLEAR

04-Jun-91 11:45 AM 420 1300 0.3 MATER CLEAR

11-Jun-91 11:50 AM 340 720 0.5 WATER CLEAR

18-Jun-91 260 280 0.9

25-Jun-91 10:30 AM 260 220 1.2 MATER CLEAR

03-Apr-90 11:50 AM 980 740 1.3

10-Apr-90 11:30 AM 80 320 0.3

17-Apr-90 12:40 PM 100 220 o.s

24-Apr-90 12:45 PM 340 190 1.8

30-Apr-90 12:30 PM 150 260 0.610W H20 FLOW.

07-May-90 12:05 PM 220 1760 0.I LOM H20 LEVEL, ALGAL DECAY.

17

14

15

16

15

14

15

17

19

15

16

14

12

12

14

9

11

*o

8

7

to

11

*o

13

14

9

9

12

11

12

13

15

16

14

15

16

14

16
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?:TANUM

;12

S12

S12

il2

;12

S12

T12

il2

S12

S12

il2

jl2

S12

il2

il2

S12

?:12

312

S12

S12

312

312

S12

;12

;12

S12

"il2

312

S12

S12

312

;12

S12

312

;12

S12

S12

312

S12

S12

312

';12

S12

312

S12

S12

S12

Sl

St

LOCATI ON DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

NOBLE GuLCH 61 TUNNEL 61 BAY AVE %-May-90 12:45 PM 15 140 60 2.3 CLEAR H20, LOM FLOW.

NOBLE GULCH a TUNNEL a BAY AVE 22-May-90 11:00 AM 17 810 620 1.3 CLEAR H20

NOBLE GULCH a TuNNEL a BAY AVE 29-May-90 10:10 AM 16 240 4040 0.1

NOBLE GULCH 8 TuNNEL a BAY AVE 05-Jun-90 11:00 AM 16 660 1000 0.7 LOM H20 FLO!J, CLEAR WATER.

NOBLE GULCH En TUNNEL a BAY AVE 12-Jun-90 10:40 AM 16 160 1440 0.1

NOBLE GuLCH a TUNNEL f;i BAY AVE 26-Jun-90 10:30 AM 1!; 160 gbo 0.2

NOBLE GuLCH Fr? TUNNEL a BAY AVE 10-Jul-90 01:35 PM 21' 760 1440 o.s

NOBLE GULCH a TUNNEL a BAY AVE 17-JuL-90 10:40 AM 19 60 1000 0.1

NOBLE GuLCH a TuNNEL a BAY AVE 07-Aug-90 12:05 PM 18 220 1200 0.2

NOBLE GuLCH FN TUNNEL 81 BAY AVE 04-Sep-90 11:15 AM 16 2010 2100 1.O MATER FL(XJ HIGHER THAN USuAL

NOBLE GULCH a TUNNEL a BAY AVE 06-Sep-90 10:30 AM 16 -460 ERR ERR WATER FL(X! LESS THAN TUESDAY

NOBLE GULCH F? TUNNEL a BAY AVE 11-Sep-90 11:40 AM 17 1060 1400 0.8 WATER CLOUDY

NOBLE GuLCH D TUNNEL En BAY AVE 18-Sep-90 11:20 AM 16 2340 4020 0.6 BRuSH CLEARED ALONG CREEK BANKS

NOBLE GuLCH 721 TtjNNEL a BAY AVE 25-Sep-90 11:05 AM 1200 2650 0.5

NOBLE GLILCH a TUNNEL 8 BAY AVE 02-Oct-90 11:05 AM 600 4400 0.1 SOME OIL FILM ON WATER

NOBLE GuLCH a TUNNEL a BAY AVE 10-Oct-90 12:15 PM soo 1600 0.3

NOBLE GuLCH a TUNNEL GJ BAY AVE 16-Oct-90 10:40 AM 1850 5900 0.3 LCXJ WATER FLOW, SOMEWHAT CLOuDY H20

NOBLE GULCH a TUNNEL a BAY AVE 23-Oct-90 11:45 AM 4000 10050 0.4

NOBLE GLILCH a TUNNEL a BAY AVE 30-Oct-90 10:35 AM 1200 3900 0.3

NOBLE GULCH a TUNNEL Gi BAY AVE 06-Nov-90 10:35 AM 2050 4100 0.5 0RaAN?C MATTER ON WATER

NOBLE GULCH a TUNNEL a BAY AVE 13-Nov-90 10:05 AM 2200 9550 0.2 LEAVES ON WATER, WATER CLEAR

NOBLE GULCH a TUNNEL a BAY AVE 19-Nov-90 11:20 AM 400 3900 0.1 LEAVES ON MATER

NOBLE GULCH a TUNNEL f;i BAY AVE 27-Nov-90 10:25 AM 1950 8600 0.2 MATER CLEAR

NOBLE GuLCH 8 TUNNEL Ei BAY AVE 04-Dec-90 11:20 AM 1350 3950 0.3 WATER CLEAR

NOBLE GULCH a TUNNEL a BAY AVE 10-Dec-90 11:05 AM 300 8550 0.0 DOG FECES IN CREEK

NOBLE GuLCH a TuNNEL a BAY AVE 11-Dec-90 11:55 AM 1050 10500 0.I WATER SOMEMHAT CLOUDY, RAIN 12/10

NOBLE GULCH Fa TUNNEL f;i BAY AVE 18-Dec-90 09:45 AM 1100 800 1.4 WATER CLEAR

NOBLE GULCH a TUNNEL a BAY AVE 02-Jan-91 11:30 AM 150 50 3.O L(XJ WATER FLOW, WATER CLEAR

NOBLE GuLCH 6J TUNNEL a BAY AVE 08-Jan-91 10:45 AM 1600 950 1.7 WATER SOMEWHAT CLOuDY

NOBLE GULCH a TUNNEL 8 BAY AVE 15-Jan-91 12:00 PM 800 800 1.O WATER SOMEWHAT CLOUDY AT ONE SPOT

NOBLE GuLCH a TUNNEL Q BAY AVE 28-Jan-91 11:25 AM 402.5 340 1.2 WATER CLEAR

NOBLE GuLCH a TUNNEL a BAY AVE 11-Feb-91 11:05 AM 730 468 1.6 WATER CLEAR.

NOBEL G a TUNNEL a BAY 25-Feb-91 11:40 AM 1132 936 1.2 L)W WATER FLOW

NOBEL G a TUNNEL a BAY 01-Mar-91 10:50 AM 790 1410 0.6 RAIN 3710

NOBEL G a TUNNEL a BAY 18-Mar-91 10:30 AM 940 2700 0.3 RAIN SUNDAY

NOBEI G a TUNNEL a BAY 01-Apr-91 10:15 AM 620 780 0.8 LIGHT BROWN WATER

NOBEL G a TUNNEL a BAY 08-Apr-91 11:40 AM 2700 14El80 0.2BRCXJNISH-COLOREDWATER

NOBEL G a TUNNEL a BAY 15-Apr-91 11:20 AM 1240 6500 0.2 GRAY?SH WATER

NOBEL G a TUNNEL a BAY 23-Apr-91 11:30 AM 840 980 0.9 SOMEWHAT GRAY WATER

NOBEL G a TuNNEL a BAY 30-Apr-91 11:25 AM 1800 6680 0.3 GRAYISH MATER

NOBEL ,G a TLINNEL € BAY 07-May-91 10:35 AM 640 ?&660 0.IWATERSLIGHTLYCLOUDY

NOBEL G a TUNNEL a BAY %-May-91 10:40 AM 2060 4440 0.5 SLIGHTLY GRAY WATER

NOBEL G a TLINNEL a BAY 21-May-91 12:10 PM 460 2220 0.2 WATER SOMEMHAT CLOUDY

NOBEL G a TUNNEL a BAY 28-May-91 12:35 PM 1660 5320 0.3 MATER SLIGHTLY CLOUDY

NOBEL G a TUNNEL a BAY 04-Jun-91 11:35 AM 900 2160 0.4 WATER CLEAR, SETTLED ORGANIC MATTER

NOBEL G a TuNNEL a BAY 11-Jun-9)1 11:15 AM 900 2980 0.3 MATER SLIGHTLY CLOUDY

NOBEL G 61 TUNNEL a BAY 25-Jun-91 10:15 AM 780 6002 0.i MATER CLEAR

SOQUEL C a NOBEL G 06-Sep-90 11:00 AM 20 ERR ERR ALGAL GROMTH

SOQUEL C € NOBEL G 19-Nov-90 11:10 AM 160 200 0.8 SOMEMHAT MURKY WATER
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STANUM

Sl

Sl

St

St

31

506

306

sob

sob

506

sob

306

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

506

sob

sob

506

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

sob

506

sob

sob

sob

sob

sob

506

LOCATION

SOQUEL C a NOBEL G

SOQUEL C S NOBEL G

SOQUEL C a NOBEL G

SOQUEL C a NOBEL G

SOQUEL C a NOBEL G

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQIJEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQuEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL CREEK AT TRESTLE

SOQUEL C a TRESTLE

SOQuEL C S TRESTLE

SOQuEL C a TRESTLE

SOQUEL C € TRESTLE

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

04-Dec-9011:47AM 10 760 20 180 0.1SOMEDUCKS

11-Dec-90 12:10 PM 11 1770 3640 0.5 oILY WATER, RAIN 12/10

18-Dec-90 10:15 AM 9 1330 6540 0.2 WATER CLEAR

02-Jan-91 11:55 AM 8 20 80 0.3 MATER CLEAR, SOME BIRDS IN WATER

08-Jan-91 11:05 AM 10 300 500 0.6 MURKY WATER

03-Apr-90 11:40 AM 15 490 210 2.3

10-Apr-90 11:40 AM 16 2530 1210 2.I A FEM DUCKS IN WATER.

17-Apr-90 12:50 PM 21 680 240 2.8 WATER LEVEL L(XJ, CLEAR WATER.

24-Apr-90 12:55 PM 21 1180 1520 0.8

01-Mav-90 12:30 PM 22 40 180 0.2 NO BIRDS, LCXJ H20 LEVEL, CLEAR WATER.

08-May-90 01:05 PM 23 440 1420 0.3 MATER CLEAR, LCXJ H20 LEVEL.

15-May-90 11:00 AM 18 40 240 0.2 CLEAR H20,PATCH OF BLACK DECAYING MATT

22-May-90 11:15 AM 19 2140 820 2.6 DARK BR(XJN H20, BIRDS IN WATER.

29-May-90 10:35 AM 15 840 3420 0.2

05-Jun-90 19 860 740 1.2 SEAGULLS UPSTREAM, CLEAR H20

12-Jun-90 10:50 AM 20 580 500 1.2

26-Jun-90 10:40 AM 21 440 320 1,4 SOME DuCKS IN WATER.

?'Ci-.iul-90 01:40 PM 24 340 20 ir.o

17-JuL-90 10:50 AM 23 240 0 ERR

07-Aug-90 22 60 110 0.5

13-Aug-90 10:40 AM 22 380 840 0.5 SOME DUCKS IN WATER, WATER LOOKS FILTH

20-Aug-90 10:20 AM 22 400 330 1.2

28-Aug-90 11:10 AM 22 400 180 2.2

04-Sep-90 11:40 AM 23 220 320 0.7 MATER CLEAR

06-sep-90 10:50 AM 21 300 ERR ERR MATER CLEAR

11)Sep-90 11:50 AM 22 30 350 0.1 WATER CLEAR

',8-Sep-90 11:40 AM 21 10 300 0.0

25-Sep-90 11:15 AM 250 70 3.6

02-Oct-90 11:15 AM 220 350 0.6 SOMEMHAT MLIRKY WATER

10-Oct-90 12:05 PM

16-oct-90 10:50 AM 110 %0 0.8 ALGAL GR(XJTH, SOME DLICKS

23-Oct-90 12:05 PM 40 70 0.6 ALGAL GRO!JTH + DUCKS

30-Oct-90 10:45 AM 80 50 1.6 ALGAL GRO!JTH ON CREEK BOTTOM

06-Nov-90 10:45 AM 580 310 i.9 SOMEMHAT MuRKY MATER

13-Nov-90 10:00 AM 10 30 0.3 WATER CLEAR, ALGAL GR(XITH ON BOTTOM

19-Nov-90 11:00 AM 75 35 2.I MANY DuCKS LIPSTREAM

27-Nov-90 10:45 AM 760 930 0.8 WATER CLEAR, DUCKS IN WATER

04-Dec-90 11:28 AM 30 50 0.6 MATE CLEAR, ALGAE ON BOTTOM

11-Dec-90 1140 1840 0.6 DLICKS LIPSTREAM, RAIN 12/10

18-Dec-90 10:00 AM 90 300 0.3 WATER CLEAR

02-Jan-91 12:00 PM 50 130 0.4 SOME BIRDS IN WATER

08-Jan-91 11:00 AM 270 360 0.8 MURKY WATER

15-Jan-91 12:10 PM 470 590 0.8 BIRDS IN WATER

da-Jan-91 11:15 AM 120 66 1.8 SOME DUCKS IN WATER

1-1-Feb-91 11:30 AM 376 314 1.2 DUCKS + LEAVES ON WATER.

<5-Feb-91 11:30 AM 128 148 0.9 SOME DuCKS IN WATER

'11-Mar-91 11:25 AM 920 508 1.8 RAIN 3/10

18-Mar-91 10:50 AM 760 1360 0.6 RAIN SUNDAY

01-Apr-91 10:35 AM 160 200 0.8 WATER CLEAR
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STANUM
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so

so

so
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so

so
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so

so

so

so

so

so

l

so

SO

LOCAT ION

SOQuEL C a TRESTLE

SOQuEL C a TRESTLE

SOQUEL C a TRESTLE

SOQUEL C a TRESTLE

SOQuEL C a TRESTLE

SOQUEL C a TRESTLE

SOQUEL C a TRESTLE

SOQUEL C a TRESTLE

SOQuEL C tJ TRESTLE

SOQuEL C a TRESTLE

SOQUEL C a TRESTLE

SOQUEL C a TRESTLE

SOQUEL C ABOVE STOCKTON B

SOQUEL CREEK 51 FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQuEL CREEK a FLuME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK Q FLuME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQuEL CREEK a FLUME

SOQuEL CREEK t;l FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLuME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK 8 FLUME

SOQUEL CREEK a FLuME

SOQuEL CREEK a FLuME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQuEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQuEL CREEK 9 FLUME

SOQUEL CREEK 9 FLuME

SOQuEL CREEK a FLUME

SOQuEL CREEK a FLUME

SOQUEL CREEK a FLUME

SOQuEL CREEK a FLUME

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

08-Apr-9112:IOPM 13 650 540 240 2.3MATERCLEAR
15-Apr-9111:45AM 12 840 80 740 0.1MATERCLEAR
23-Apr-9111:50AM % 10 280 380 0.7CLEARMATER
311-Aor-9111:45AM 17 10 280 960 0.3CLEARMATER

0?-may-9110:55AM 18 1190 1840 2700 0.7MATERCLEAR,sOMEDuCKS

14-May-9111:IOAM 15 10 440 380 1.2MATERCLEAR

21-May-9112:35PM 19 980 480 280 1.7WATERCLEAR

28-May-9112:55PM 17 1280 60 80 0.8MATERCLEAR
04-Jun-9112:OOPM 17 1280 320 120 2.7MATERCLEAR,SOMEDUCKS

11-Jun-9112:05PM 19 1050 280 320 0.9GREENISH-LOOKINGWATER

18-Jun-91 160 420 0.4

25-Jun-9110:40AM 20 1330 160 100 1.6CLEARMATER,SOMEDUCKS

06-Sep-9010:45AM 21 730 320 ERR ERRALGALGR(XJTH

03-Apr-90 11:30 AM 10500 12600 0.8 BIRDS AND 2 CHILDREN IN WATER.

10-Apr-90 11:45 AM 3800 1600 2.4 MANY CHILDREN IN WATER.

17-Apr-90 01:00 PM 700 500 1.4 opEN TO OCEAN,BLACK SAND,SOME DuCKS.

24-Apr-90 01:00 PM 1200 450 2.7 MANY BIRDS UPSTREAM.

01-May-90 12:40 PM 200 800 0.3 MANY SEAGULLS ON SHORE, NO SIGNS POSTE

08-May-90 01:15 PM 1350 700 L9 SEAGULLS IN WATER, POSTED, SOME CHILDR

15-May-90 11:15 AM 1300 1650 0.8 BIRDS IN WATER.

? m 44 tin a 111
*r 0.O CLEAR MATER, ALGAL GROWTH.

22-May-90 11:05 AM 2700 3900 0.7 MANY BIRDS IN WATER.

29-May-90 100 4700 0.0 opEN TO OCEAN, SOME BIRDS IN WATER.

05-Jun-90 11:10 AM 1500 2050 0.7 SOME SEAGULLS UPSTREAM. CLOSING MOUTH

:l2-Jun-90 11:05 AM 650 1150 0.6 FEW BIRDS IN WATER, PERMANENT SIGNS.

,15-Jul-90 01:50 PM 250 300 0.8

17-JuL-90 11:00 AM 2150 1900 1.1 SOME BIRDS IN WATER

23-JuL-90 1400 730 1.9

07-Aug-9012:15PM 23 750 8000 3050 2.6

13-Aug-90 10:50 AM 22 740 650 350 L9 BIRDS IN WATER, ALGAL GROWTH

20-Aug-9010:30AM 23 1060 350 50 7.OSOMEDUCKSUPSTREAM

28-Aug-90 11:00 AM 22 740 400 0 ERR ALGAL GROWTH, SOME SEAGuLLS UPSTREAM

04-Sep-90 11:30 AM 22 10 3520 320 11.O PIGEONS UPSTREAM, ALGAL GROWTH

-4@'Se? *a
'? ERR SOME SEAGuLLS UPSTREAM,ALGAE CLEANING

11-Sep-9012:OOPM 23 880 1520 900 1.7ALGAEONCREEKBOTTOM

18-Sep-90 11:50 AM 22 1040 2360 2540 0.9 SOME SEAGuLLS IN H20, MANY ON SHORE

z:i-Sep-90 11:25 AM 580 820 0.7 ALGAL GRCXJTH

02-Oct-90 11:25 AM 2020 2100 i.O ALGAL GR(XJTH, SOME SEAGULLS IN WATER

10-Oct-90 11:55 AM 1400 780 1.8 ALGAE, SCUM ON MATER

16-Oct-90 11:00 AM 4020 2140 1.9 ALGAL GROWTH, BIRDS ON SHORE

23-Oct-90 11:55 AM 1850 8450 0.2 ALGAL GROMTH + SCLIM ON WATER

30-Oct-90 10:55 AM 500 200 2.5 ALGAL GRaJTH

06-Nov-90 11:00 AM 2000 980 2.O ALGAL GRO!JTH

13-Nov-90 09:50 AM 4020 4020 i.O ALGAL GRO!ITH

19-Nov-90 10:45 AM 550 200 2.8 ALGAE CLEARED, SOME SEAGULLS IN WATER

27-Nov-90 10:35 AM 850 2100 0.4 DEBRIES ON WATER, SOME DUCKS UPSTREAM

04-Dec-90 11:37 AM 400 750 0.5 MATER CLEAR, SOME BIRDS,DEBRIES ON BOT

11-Dec-90 12:05 PM 2360 4800 0.5 WATER CLEAR, SEAGLILLS, RAIN 12/10

18-Dec-90 10:30 AM 240 750 0.3 BIRDS uPSTREAM
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STANUM
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so

so

so

30

so

30

so

SO

so

SO

30

so

30

so

so

so

so

so

so

SO

LOCATION

SOQuEL CREEK a FLUME

SOQUEL CREEK a FLuME

SOQUEL CREEK a FLuME

SOQuEL CREEK a FLUME

SOQuEL CREEK € FLUME

SOQUEL C a FLIJME

SOQuEL C ta FLuME

SOQUEL C a FLUME

SOQuEL C a FLUME

SOQUEL C a FLUME

SOQUEL C a FLUME

SOQUEL C a FLUME

SOQUEL C a FLUME

SOQuEL C a FLUME

SOQuEL C S FLUME

SOQuEL C a FLUME

SOQuEL C 8 FLUME

SOQuEL C a FLUME

SOQUEL C a FLUME

SOQUEL C € FLUME

SOQUEL C a FLuME

DATE TIME TEMP-C ELCOND FECOLI FECSTR FCFSRA NOTES

02-Jan-91 12:10 PM 6 750 80 100 0.8 BIRDS uPSTREAM, SOME ALGAL GROWTH

08-Jari-9111:15AM 10 1090 260 550 0.5MANYBIRDSINWATER

15-Jan-91 12 1520 2960 5060 0.6FOAMYWATER,BIRDS

28-Jan-9111:OOAM 10 980 312 472 0.7CLEARMATER,BIRDS

M-peb-gt 11:40 AM is 10 380 192 2.0 opEN TO OCEAN, srRDS IN WATER.

25-Feb-91 11:15 AM 15 10 168 156 1.I MANY BIRDS IN WATER, OPEN TO OCEAN

11-Mar-91 11:35 AM 13 1240 1492 728 2.O SEAGuLLS IN WATER, RAIN 3/10

18-Mar-9111:OOAM 10 450 700 2360 0.3HIGHTIDE,RAINSLINDAY

01-Apr-91 10:45 AM 13 660 460 180 2.6 HIGH TIDE, LIGHT BRCXJN WATER

08-Apr-91 12:20 PM 1/* 800 260 340 0.8 CLEAR WATER, FEM BIRDS IN WATER

15-Apr-9111:34AM 13 1150 1480 900 1.6CLEARMATER,SOMEBIRDS

23-Apr-9112:OOPM 14 10 2260 1120 2.OCLEARWATER

?rl-Apr-9111:55AM 19 10 320 520 0.6CLEARWATER

07-May-9111:05AM 18 1380 2680 1120 2.4!}ATERCLEAR,SOMEGEESE

14-May-91 11:00 AM 16 10 340 500 0.7 WATER CLEAR, BUT SEWER SMELL

21-May-9112:25PM 19 1750 2240 900 2.5CLEARWATER,NOBIRDS r

28-May-9101:05PM 19 780 220 120 1.8MATERCLEAR

04-Jun-9112:10PM 18 790 200 120 1.7MATERCLEAR,SEAGLILLS

11-Jun-91 12:15 PM 19 760 720 40 18.O WATER CLEAR, MANY SEAGULLS

18-Jun-91 880 400 2.2

25-Jun-91 10:50 AM 21 670 940 40 23.5 WATER CLEAR, SOME ALGAL GROWTH

(-l=,b
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STANUM

S254
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S254

S254

. S254

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

523

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S23

S224

515

515

514

S14

513

512

512

S12

512

S12

512

LOCATION

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL C BELOW SOQUEL DR

SOQUEL (. @ 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 HnL

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 (a 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 @ 533 RIVERVIEW

NOBEL G BELOW #60

NOBEL G BELOW #60I

NOBEL G BELOW #2

NOBEL G BELOW #2

NOBEL G BELOW TRAILER P

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TUNNELL @ BAY

NOBEL G @ TUNNEL @ BAY

NOBEL G @ TuNNEL @ BAY

NOBEL G @ TuNNEL @ BAY

NOBEL G @ TUNNEL @ BAY

DATE TIME TEMP-C FECOLI FECSTR FCFSRA NOTES

10-Sep-91 10:55 AM 17 2010 2001 1.O WATER CLEAR
17-Sep-91 09:40 AM 16 2010 990 2.O CLEAR WATER, LOW FLOW
01-Oct-91 09:45 AM 16 2010 2010 1.O CLEAR WATER

03-Dec-91 12:10 PM 9 60 220 0.3 CLEAR WATER

17-Dec-91 11:40 AM 10 200 360 0.6 CLEAR WATER

07-Jan-92 11:20 AM 1800 7240 0.2 BROWN WATER,RAIN 1/6 & 1/7

04-Feb-92 11:18 AM 80 160 0.5 CLEAR WATER

or-au1-gi 10:50 AM 380 500 0.8 WATER CLEAR

og-aul-gi 10:45 AM 380 320 1.2 CLEAR WATER, ALGAE ON BOTTOM

16-Ju1-91 01:05 PM 1360 1940 0.7 CLEAR WATER, ALGAL GROWTH

22-Ju1-91 80 180 0.4

29-Ju1 -91 100 140 0.7

06-Aug-91 01:20 PM 200 260 0.8 WATER CLEAR

13-Aug-91 10:35 AM 0 100 0.O CLEAR WATER

19-Aug-91 20 0 ERR

27-Aug-91 12:35 PM O 320 0.O CLEAR WATER

03-Sep-91 11:30 AM 20 220 0.1 CLEAR WATER, ALGAL GROWTH

10-Sep-91 11:05 AM 100 200 0.5 GRAYISH WATER, ALGAL GROWTH

17-Sep-91 10:00 AM 60 140 0.4 CLEAR WATER, LOW FLOW

23-Sep-91

01-Oct-91 10:15 AM 80 120 0.7 0uY FILM ON WATER, ALGAL GROWTH

08-Oct-91 11:50 AM 1980 40 49.5 oILY FILM ON WATER

15-Oct-91 12:00 PM 4020 2640 1.5 STAGNANT WATER, ALGAL GROWTH

22-Oct-91 10:25 AM 700 20 35.0 oILY FILM ON WATER,SLOW MOVING H20

28-Oct-91 11:40 AM 620 1240 0.5 CLEAR WATER, RAIN 10/26

12-Nov-91 200 120 1.7

19-Nov-91 10:15 AM 1380 820 1.7 CLEAR WATER

25-Nov-91 11:15 AM 720 40 18.O WATER CLEAR

03-Dec-91 12:20 PM 220 920 0.2 CLEAR WATER

09-Dec-91 11:20 AM 360 ERR ERR

17-Dec-91 11:25 AM 240 40 6.O CLEAR WATER

30-Dec-91 11:25 AM 680 ERR ERR BROWNISH WATER, RAIN 12/29

07-Jan-92 11:05 AM 2260 7120 0.3 BROWN WATER, RAIN 1/6 & 1/7

13-Jan-92 12:05 PM 100 60 1.7 CLEAR WATER

21-Jan-92 11:05 AM 140 160 0.9 CLEAR WATER

28-Jan-92 10:20 AM 4002 1400 2.9 GREYISH WATER, RAIN 1/28

04-Feb-92 11:25 AM 160 60 2.7 CLEAR WATER

09-Ju1-91 10:55 AM 320 4002 0.1 ALGAL GROWTH

22-Oct-91 11:15 AM 4020 2420 1.7

28-Oct-91 11:20 AM 4020 7220 0.6 BROWNISH/STANDING WATER, RAIN 10/26

22-Oct-91 11:30 AM

28-Oct-91 11:30 AM 2760 1240 2.2 LIGHT YELLOW WATER, RAIN 10/26

22-Oct-91 10:55 AM 3840 8520 0.5 WATER CLEAR, NO NESSLER'S

01-Jul-91 10:35 AM 6002 6002 1.O WATER CLEAR

09-Ju1-91 10:35 AM 2140 240 8.9 CLEAR WATER

16-Ju1-91 01:15 PM 120.- 3000 0.O WATER SLIGHTLY CLOUDY
'.1%

06-Aug-91 01:10 PM 400?? 4002 1.O CLEAR WATER

13-Aug-91 10:20 AM 6002 5002 1.2 CLEAR WATER

19-Aug-91
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STANUM
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506

506

506

506

sob

506

506

506

506

sob

506

sob

506

506

506

506

506

506

506

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 @ 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 @ SOQUEL C

NOBEL G @ SOQUEL C

NOBEL G @ SOQUEL C

NOBEL G @ SOQUEL C

SOQUEL C @ TRESTLE

SOQUEL C (a 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

DATE TIME TEMP-C FECOLI FECSTR FCFSRA NOTES

27-Aug-91 12:25 PM 16 2600 5002 0.5 SLIGHTLY CLOUDY !IATER, LOW FL(Xl
03-Sep-91 11:20 AM 17 5002 6002 0.8 CLEAR WATER
10-Sep-91 11:20 AM 15 1980 4002 0.5 WATER CLEAR
17-Sep-91 10:15 AM 15 1680 3260 0.5 CLEAR WATER, VERY LITTLE FLOW
23-Sep-91 780 220 3.5
01-Oct-91 10:30 AM 16 1400 4020 0.3 CLEAR WATER, LOW FLOW

08-Oct-91 12:05 PM 15 4020 4020 1.O WATER CLEAR

15-Oct-91 11:50 AM 15 8280 3740 2.2 CLEAR WATER

22-Oct-91 10:40 AM 3200 7480 0.4 WATER CLEAR, NO NESSLER'S

28-Oct-91 11:05 AM 2760 3680 0.8 CLEAR WATER, LOW FLOW, RAIN 10/26

10-Sep-91 11:30 AM 10 90 0.1 SOMEMHAT OILY WATER

17-Sep-91 11:10 AM 1010 190 5.3 ALGAL GROWTH

01-Oct-91 10:40 AM 420 60 7.O GREENISH LOOKING WATER

08-Oct-91 12:15 PM 350 60 5.8 CLEAR WATER

12-Nov-91 2400 3000 0.8

19-Nov-91 10:25 AM 2760 3640 0.8 GREENISH WATER

25-Nov-91 11:25 AM 320 1400 0.2 WATER CLEAR

03-Dec-91 12:30 PM 380 1660 0.2 DUCKS NEARBY

09-Dec-91 11:30 AM 440 3200 0.1 GREYWATER, SEWER SMELL

17-Dec-91 10:55 AM 680 1220 0.6 GREYWATER-NO SMELL

30-Dec-91 11:35 AM 880 ERR ERR CLEAR WATER, RAIN 12/29

07-Jan-92 10:55 AM 1600 7020 0.2 BROWN WATER, RAIN 1/6 & 1/7

13-Jan-92 11:50 AM 320 100 3.2 CLEAR WATER

21-Jan-92 11:15 AM 140 140 1.O CLEAR WATER

28-Jan-92 10:30 AM 6002 2740 2.2 GREYISH WATER, RAIN 1/28

04-Feb-92 120 100 1.2 CLEAR WATER

aiJT-Ju1-91 11:00 AM 240 60 4.O WATER CLEAR, NO BIRDS

09-Ju1-91 11:05 AM 140 1120 0.1 WATER CLEAR, SOME DUCKS

16-Ju1-91 01:25 PM 3540 20 ?77.O WATER CLEAR

22-Ju1-91 100 O ERR

29-Ju1-91

06-Aug-91 01:30 PM 80 120 0.7 WATER CLEAR

13-Aug-91 10:45 AM 180 0 ERR CLEAR WATER, ALGAL GROWTH

19-Aug-91

27-Aug-91 12:45 PM 20 20 1.O CLEAR WATER, ALGAL GROWTH AT BOTTOM

03-Sep-91 11:40 AM 0 100 0.O CLEAR WATER, 4 DUCKS

10-Sep-91 11:40 AM 60 260 0.2 WATER CLEAR

17-Sep-91 11:20 AM 2740 160 17.1 CLEAR WATER

:/3-Sep-91

01-Oct-91 10:40 AM 180 140 1.3 CLEAR WATER

08-Oct-91 12:25 PM 1460 80 18.3 CLEAR WATER

15-Oct-91 12:10 PM 20 80 0.3 CLEAR WATER

22-Oct-91 10:10 AM 880 220 4.O ALGAL GROWTH, CLEAR WATER

28-Oct-91 11:50 AM 1880 2020 0.9 CLEAR WATER, RAIN 10/26

05-Nov-91 02:10 PM 7300 6480 1.1 CLEAR WATER

12-Nov-91 2700 760 3.6

19-Nov-91 10:35 AM 1460 1140 1.3 GREENISH WATER

25-Nov-91 11:35 AM 480 1040 0.5 WATER CLEAR

03-Dec-91 12:40 PM 240 80 3.O GREYISH WATER
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APPENDIX E.

Monitoring of Water Quality and Observations of Aquatic Plant
Density, Iate 1990 and Early 1991 until Sandbar Breaching
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Monitoring of Water Quality and Observations of Aquatic Plant
Density, Late 1990 and Early 1991 until Sandbar Breaching

14 November 1990.

Height = 1.18 with

Depth Temp.( C)

Station: Flume at 0810 hr, overcast. Gage
one board removed at the flume.

(mqen (ppm)

Surface

Bottom

12.3

12.3

10.2

10.2

Station: Stockton Avenue Bridge, 0820 hr, overcast.

Surface

Bottom

12.3

12.3

9.2

9.5

Station: Railroad trestle, 0830 hr. Overcast

Surface

Bottom

12.0

12.0

7.'l

7.5

Floating algae covered 30 % of the lower lagoon. 52 pigeons were
counted at the Stockton Avenue Park, east side. ])merican Coots
were present and eating floating algae. Pondweed was present on
the bottom over entire lower lagoon, normally less than 1 foot
high, occasionally 1-2 feet high. None reached the surface.

Conclusion: Water temperatures and dissolved oxygen levels were
good for aquatic organisms. Plants had depleted oxygen somewhat
because full saturation would have been 10.8 parts per million
(ppm)-

16 November 1990. Algal mats covered 50 % of the lower lagoon.
Floating algae was skimmed off the surface of the lagoon by Mike
Clark and an assistant from the Shadowbrook Restaurant. It took
them 4-s hours to skim the entire lagoon up to the Restaurant.
Algae was left on the beach. No dead fish and s bird carcassps
were among the algae. The men used a board about 10 feet long.

1
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APPENDIX F.

Water Qual itoy Data and General Observations of Aquatic
Density, 20 May - 12 December, 1991
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Water Quality Data and General Observations of Aquatic Vpgpfafion
Density, 20 May - 12 >cpmbpr, 1991

20 May 1991

One board was removed from each side of the flunie opening. At
1100 hr the tide was out, the flume was functioning-with-water
depth over the flume boards at O.5 feet. Water depth at the
flume opening was 1.8 feet with the depth at the exit being 1.6
feet. The lagoon qar:)e reading was 2.42 feet.

21 May 1991

Station: Flume, 1110 hr, overcast and COOI. Gage Height= 1.82

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

( umhos )
1520

1520

1520

1520

surf. 17.0

0.25 17.0

0.50 17.0

0.60(bot)17.0

0.05

0.05

0.05

0.05

8.65

8.55

8.47

8.35

Station: Adjacent the Edgewater Cafe. 1120 hr.

surf. 16.5

0.25 16.5

0.50 16.6

0.75 16.6

0.90(bot)16.8

0.05

0.05

0.02

0.04

0.05

8.55

8.60

8.41

8.40

9.20

-?llll& *Station: TJnder Stockton Avenue Bridge, 1150 hr.

surf 16.5

0.25 16.5

0.50 16.5

0.75 16.4

1.00 16.5

1.25 16.5

1.50(bot)18.0

0.05

0.06

0.05

0.05

0.05

1.50

12.50

8.60

8.60

8.40

8.35

8.35

7.80

6.20

1350

Station: Stockton Avenue Bridgp, east pier, 1210 hr.

surf 16.6

0.25 16.5

0.50 16.5

0.75 16.4

1.00 16.5

1.25 17.0

1.50 20.5

1.75(bot)20.5

0.05

0.06

0.05

0.05

0.05

3.00

13.50

23.00

8.70

8.55

8.55

8.60

8.55

8.55

6.80

1.38

1350

Station:
detected.

Noble Gulch,
Gaqe height at

1220 hr, oVer(;dSu.

1255 hr = 1.96.
No salt water

('onclusion: After just 4 days of closing the the sandbar and use

1 [ -,.'I?
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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 still higher than a
freshwater lagoon, but not near lethal levels. Quality was
cool enough water temperature (< 21 C) and oxygen levels near
full saturation except in the hole at the pier. Full saturation
would be 9.67 ppm at 17 C. The water column was clear to the
bottom at all stations.

go

In the future, the kelp should not be buried because it may leach
bacteria into the lagoon from the sandbar. The kelp should be
shoved into the ocean instead. In addition, a closer monitoring
is needed of kelp in the lagoon area from April 1 until sandbar
closure. Kelp needs to be removed on a weekly basis during that
time 80 that it cannot decompose in the lagoon.

29 May 1991

Station: Flume, 0930 hr.
morning. Lagoon full and
still present. Overcast
height = 2.75. Air temp.

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

Exit of flume had been unplugged this
spilling through flunie with the shroud
is just beginning to burn off. Gage
= 17 C.

Oxygen ( ppm ) Cond.

( umhos )
surf.

0.25

0.50

0.75

1.00

1.25

16.5

16.6

16.6

16.5

16.7

16.7

0.0

0.0

o.o

0.0

o.o

o.o

9.4

9.3

9.3

9.3

9.3

9.4

Station: Adjacent Edgewater Cafe, 0940 hr.

surf. 16.8

0.25 17.0

0.50 16.8

0.75 16.8

1.00 16.8

1.25 16.8

1.40(bot)16.7

o.o

0.0

0.0

o.o

o.o

0.0

0.0

9.55

9.45

9.35

9.30

9.30

9.25

9.25

Station: Adjacent Margaritaville, 1010 hr.

surf. 17.0

0.25 17.0

0.50 17.0

0.75 16.0

1.00 16.0

1.25(b0t)17.0

0.0

o.o

o.o

0.0

0.0

0.0

9.50

9.50

9.50

9.45

9.45

9.40

710

710

710

710

710

710

Station: Stockton Avenue Bridge. east pier,
begun to qrow at the base of the pier.

1010 hr. Algae had

l
l
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Under Stockton Avenue Bridge, 1030

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

surf. 17.0

0.25 17.0

0.50 17.0

0.75 16.8

1.00 16.8

1.25 16.8

1.50 16.8

1.75 16.8

1.90(bot)18.0

Station :

salin.(ppt)

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

3.5

9.6

9.4

9.35

9.25

9.2

9.2

9.15

9.15

9.15

hr.

Cond.

( umhos )
surf. 17.0

0.25 17.0

0.50 17.0

0.75 16.8

1.00 16.8

1.25 16.8

1.50 16.8

1.65(bot)16.8

o.o

0.0

0.0

0.0

0.0

0.0

0.0

0.0

9.55

9.4

9.35

9.25

9.25

9.2

9.2

9.15

Station: Halfway between
1050 hr.

Stockton Bridge and Railroad trestle,

surf. 17.0

0.25 16.7

0.50 16.7

0.75 17.0

1.00 16.7

1.25(bot)16.7

0.0

0.0

o.o

0.0

0.0

0.0

9.45

9.35

9.20

9.40

9.20

9.20

Station: Railroad trestle, 1100 hr.

surf. 17.0

0.25 17.0

0.50 17.0

0.75 17.0

1.00 16.6

i.s(bot)xe;.s

o.o

0.0

0.0

0.0

0.0

o.o

9.35

9.20

9.10

9.05

9.05

8.75

500

500

500

500

500

500

Station: Adjacent Shadowbrook, 1115 hr.

surf. 16.5

0.25 16.3

0.50 16.3

0.75 16.0

i.oo 15.3

1.10(bot)15.0

0.0

0.0

o.o

0.0

0.0

o.o

8.75

8.55

8.40

8.20

8.15

8.10

500

480

Station: Mouth of Noble Gulch, 1130 hr.

surf.

0.25

16.3

16.6

o.o

0.0

8.65

8.55

510

3
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0.50 16.3

0.75 16.1

1.00 15.6

1.25(b0t)15.2

0.0

0.0

0.0

o.o

8.30

8.35

8.35

8.55 490

At 1220 hr, both sides of the flume with the notched boards and
hole on the west side were workiriq properly. 'Water depth at the
entrance was 2.2 feet while depth at the exit was also 2.2 feet.
The tide was beginning to come in. Algae was beginning to qrow
and covered s % of the lagoon bottom- In the lower lagoon there
were s mallards, s geese (one adult pair and 3 young), 10 pigeons
along the sand with only 1 gull. One adult goose--had a-broken
leg. The City was notified that they could remove the shroud.

Conclusion: Water quality conditions were excellent for aquatic
organisms. Water temperature was cool enough and oxygen jevels
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 indicates that in years
when scour around the piers is extensive, saltwater may remain in
the depressions for awhile. Note that algae began to-qrow first
in the depression at the pier, water te'niperature was highest.
Sand bags could be placed in these depressions a week after
sandbar closure and opened to fill the holes. We would not
recommend grading into the holes during sandbar closure because
fish tend to collect there at sandbar -closure time. The flume
was working well for fish passage.

11 June 1991

At 1200 hr, the inlet to the flume was 2.4 feet deep and the
outlet was 2.3 feet. During a Creek survey, 53 steelhead smolts
were seen in pools from the lagoon upstream to Soquel Avenue
Bridge. Streamflow was estimated to be 2-3 cfs. A signjfican't
cobble dam had been built under the Soquel Avenue dam with a side
pool created to apparently herd steelhead into for capture.
Water depth over the danz was less than O.1 feet. Fish entrails
were present. I destroyed the dam.

('onclusion: Steelhead smolts were still migrating to the ocean
as late as mid-June, making it important to keep streamflow
continuous to the lagoon and through the flume in- June. The
flume was working excellently.

18 June 1991

A high tide with sandbar overwash had occurred on 14-16 June.
Water quality measurements were made to detect the concentration
of saltwater and any temperature inversion caused by saltwater.
No pondweed was present in the lagoon. Gage height was 1.69
feet. The tide was outgoing. Depth at the flume rnlet was 2.0
feet with outlet depth of O.6 feet. Sand was present in the
flume, but allowed sufficient depth to pass fish. Water clarity
extended to the bottom.

l
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Station: Flume, 0845 hr. Water temperature
water column with no saltwater detected.

was 18 C through the

In lower lagoon (Reach 1 from the flume to the bridgp), s geese,
4 domestic ducks, 17 gulls bathing. 25 gulls on beach next to
lagoon. Considerable trash was in the lagoon next to Sea Bonne
and Margaritaville Restaurants. There is an eddy that brinqs the
trash to that area.

Station: Stockton Avenue Bridge, east

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

surf. 18.7

0.25 19.0

0.50 19.0

0.75 19.0

1.00 19.0

1.25 19.0

1.50 19.0

1.75 ig.o

1.95(bot)19.0

0.02

0.02

0.02

0.02

0.02

0.02

0.03

0.03

0.03

pier,

Oxyqeri ( ppm )

osoo hr.

8.88

8.70

8.82

8.75

8.70

8.70

8.72

8.65

8.70

Cond.

( umhos )
790

790

780

780

780

780

780

780

780

Downstream of bridge, 2 clumps of algae at surface
Margaritaville, each 8 inches in diameter, totaling about 1
the su'rfacpa- 30 % of bottom wxth algae (1-2 feet hi'gh) -

near

% of

Station: Railroad trestle, Reach 2, 0820 hr. Water temperature
through the water column was 18.5 C. Salinity was O.02 ppt, top
to bottom. Conductivity was again 780, top to bottom. Upstream
of bridge, 6 algae clumps on surface near eastside park, 8 spires
of algae vi'si'ble underwater (2-3 feet high) near there- 10 -o of
the surface x'n Reach 2 wxa th algae matsi wl' th 35 % of the bottom
covered (1-3 feet high). 11 pigeons at park eastside and 2 feral
ducks.

Station: Mouth of Noble Gulch, Reach 3, 0830 hr. Water
temperature rangpd from 17.2 to 16.0, surface to the bottom.
Salinity was O.02, top to bottom. Conductivity was reduced to
710 through the column. Algal mats developing adjacent dock
b e t w e e n R a x' l r o a d t r e s t l e a n d N o b l e G u l c h i t o t a 1 x' n g s % o f
surface- Algae coverxnq 25 % of bottom (1-2 feet hxgh)- Bottom
with gravel 1/2-1 inch diameter present.

Conclusion: High tides in the 6.0 to 6.8 foot range caused very
little impact on water quality in the lagoon. Water quality was
still excellent. However, sandbar height must be made high
enough during construction to prevent much overwash at these high
tide levels.

27 July 1991

We learned this day that aquazine had been applied on July 11
from the flume to the Railroad trestle. The qaqe height was 2.04
feet at 0720 hr. Depth at the flume entrance was 1.5 feet. At
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the flume outlet it was O.4 feet, with all
full of sand. No pondweed was present.

but the upper O.5 feet

Station: Flume, 0735 hr, overcast with

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

surf. 20.4

0.25 20.4

0.50 20.4

0.75(bot)20.4

o.oo

0.00

0.00

o.oo

light drizzle.

Oxygen(ppm)

11.6

11.6

11.7

11.5

Cond.

( umhos )
800

800

800

800

A thin algae scum near the flume. Clarity to bottom. 15 ducks,
including 2 new domestic ducks (qray and white and black and
white coloration) with clipped wings, along lagoon on Venetian
Court side. Algae covering 40 % of the bottom (0.5 -1 foot high)
in lower lagoon, none reaching surface.

Station: Stockton Avenue Bridge, east pier, 0755 hr.

surf. 20.5

0.25 20.7

0.50 20.7

0.75 20.8

1.00 20.8

1.25 20.8

1.50 20.8

1.75(bot)20.8

0.00

o.oo

0.00

o.oo

o.oo

0.00

o.oo

0.00

11.2

11.2

11.3

11.2

11.2

10.9

10.8

10.5

800

800

800

800

800

800

800

800

Station: Railroad trestle, 0835 hr.

surf. 20.3

0.25 20.3

0.50 20.3

0.75 20.3

1.00 20.3

1.25 20.3

1.35(b0t)20.3

o.oo

0.00

0.00

0.00

o.oo

0.00

o.oo

9.55

9.5

9.4

9.4

9.45

9.4

9.2

820

820

820

820

820

820

820

Algae densi'ty 40 % of the bottom covered (0-s feet high) wx'th
none on surface above the Stockton Avenue Bridqp in lower Reach

J

2- Algae covering 30 ao of bottom (0.5-1 foot hi'gh) xn upper
Reach 2, at least one duck-neck length from surface. Pigeons
roost4rriq on the trestle. Clarity to the bottom.

Station: Mouth of Noble Gulch, 0845 hr.

surf. 19.5

0.25 19.5

0.50 19.5

0.75 19.5

1.00(bot)18.2

0.00

0.00

0.00

0.00

0.00

9.48

9.15

9.16

9.05

8.40

795

795

795

795

795

Algae over 30 % of the bottom with none reaching the surface.

6
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Conclusion: Algae density was less than in June, presumably
because of the aquazine applicafion on July 11. The fact that
pondweed was not present may have been due to aquazine
application. Oxyqeri levels were already supersaturated just
after dawn on an overcast day, indicating no oxygen depletion
overnight.

19 August 91

Water depth at flunie inlet was 2.2 feet. Exit was O.3 feet with
sand to within O.75 feet from the surface. At 0645 hr counted 18

mallards, s geese, the two large domestic ducks with clipped
wings, one large white duck, 17 gulls bathing, one Caspian tern
flying overhead.

Station: Flume, 0715 hr, overcast.

Depth(m) Temp.( C) Sa1in.(ppt)

surf. 21.7

0.25 21.8

0.50 21.8

0.75(bot)21.8

o.oo

0.00

o.oo

0.00

oxyqeri ( ppm )

10.1

10.05

10.2

10.1

Cond.

(umhos)
860

860

860

860

No algae on surface.

Station: Stockton Avenue Bridge, east pier, 0720.

surf. 21.5

0.25 21.6

0.50 21.7

0.75 21.7

i.oo 21.7

1.25 21.7

1.50 21.7

1.75 21.7

1.95(b0t)21.7

0.00

0.00

0.00

0.00

0.00

0.00

o.oo

0.00

0.00

10.0

9.70

9.95

10.05

9.98

9.80

9.75

9.6

9.10

870

870

870

870

870

870

870

870

900

Algae and pondweed coverxng 50 % of bottom x'n lower lagoon- None
on surface.

Station: Railroad trestle, 0745 hr.

surf. 21.6

0.25 21.6

0.50 21.6

0.75 21.6

1.00 21.7

1.05(bot)21.8

0.00

0.00

0.00

o.oo

0.00

0.00

9.8

9.8

9.8

9.85

9.95

9.1

640

640

640

640

640

640

Algae and pondweed 40 -o of bottom in Reach 2. None on surface.

7
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Station: Mouth of Noble Gulch, 0800 hr.

surf. 21.0

0.25 21.0

0.50 21.0

0.75 21.0

1.00 20.1

1.12(bot)20.0

0.02

0.00

0.00

o.oo

o.oo

0.00

9.14

9.14

9.15

9.05

7.29

2.05

gio

885

Thick algal mat from bottom to 1 foot above maximum, coveririq 75
<o of bottom near culverti 40 <o pondweed and algae on bottom
elsewhere in Reach 3. Algae more than 1 foot from surface for
most part, forming a thin layer on bottom. Oxygen depleted near
bottom overnight.

Conclusion: Oxygen levels were supersaturated everyvhere except
at Noble Gulch, indicating no oxygen depletion over nearly all of
the lagoon. Water temperature was warm for steelhead, certainly
by midday. Temperatures above 21 C are not preferred by
steelhead. Food requirements are high at these temppratuares.
The only surface algae was in frort of Shadowbrook Rpstaiirant
(150 sq.ft. ) and upstream of a little near Noble Gulch (6 square
feet). The algal bloom at the mouth of Noble Gulch implies a
source of organic pollution from an unknown source. Pondweed has
appeared since July monitoring.

26 August 1991

This monitoring was done before the aquazine application.
Height = 1.96 feet. Entrance to the flume = 1.2 feet. Exit
flume = 0.8 feet. Weather was overcast.

Gage
from

Station: Flume, 0710 hr.

Depth(m) Temp.( C)

surf. 20.0

0.25 20.0

0.50 20.0

0.75(b0t)20.0

salin. (ppt)

0.00

o.oo

o.oo

0.00

Oxygen ( ppm )

g.i

9.1

9.1

9.1

Cond.

( umhos )
910

910

gio

910

Very little algae near the
lower lagoon and 12 ducks.

flume. 25 gulls on beach.
Clarity to bottom.

s gulls in

Station: Stockton Avenue Bridge, 0720 hr.

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

surf.

0.25

0.50

o.';tr>

1.00

1.25

1.50

20.0

20.0

20.5

20.5

20.5

20.5

20.5

0.00

o.oo

0.00

0.00

0.00

0.00

0.00

10.0

9.7

9.8

9.6

9.6

9.5

9.5

Cond.

( umhos )
914

914

913

912

912

912

912

k;
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1.75 20.5

1.95(bot)20.5
0.00

0.00

9.4

9.0

912

gio

Algae and pondweed covered
surface. Clarity to bottom.

60 % of the bottom with none on the

Station: Railroad trestle, 0730 hr.

surf. 20.0

0.25 20.1

0.50 20.1

0.75 20.1

1.00 20.1

1.25(bot)20.1

o.oo

0.00

o.oo

0.00

0.00

0.00

9.9

9.7

g.s

9.6

9.6

9.4

910

910

910

gio

910

910

No bxrds seen near stati'on- Algae and pondweed coverxng 50 % of
bottom and s % of the surface with algae. Vegetation within one
deck-length from the surface. Clarity to bottom.

Station: Mouth of Noble Gulch, 0737 hr.

surf. 19.5

0.25 19.5

0.50 19.4

0.75 19.0

1.00 19.0

1. 25 (bot )19 . 0

0.00

0.00

0.00

0.00

0.00

0.00

9.4

9.2

9.2

9.2

8.2

7.8

950

940

910

900

885

870

Algae and pondweed covering 70 %
of surface with algae in Reach 3.

of the bottom and less than s %
No birds seen near station.

Conclusion: Water quality conditions for aquatic organisms were
good, They were improved slightly over the previous week with
regard to water temperature. Algae levels were highest thus far
in the season, but little reached the surface.

4 september 1991

Aquazine had been applied 30 August downstream of Stockton Avenue
Bridge. See aquazine section for more details. Weather was
foqq. Geuge height = 2.O feet. Inlet to flume = 1.9 feet. Exit
to flume data not collected. Outside the flume = 1.7 feet.

Station: Flume, 0615 hr.

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

surf. 21.0

0.25 20.9

0.50 20.9

0.75(bot)20.9

0.05

0.00

0.00

o.oo

€mqeri ( ppm )

7.1

7.1

7.1

7.1

Cond.

( umhos )
990

990

990

980

Clarity to the bottom.
(some may be domestic).

8 gulls, 2 clipped wing ducks,
No algae present on bottom or

7 mallards

surfarp,

9
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Station: Stockton Avenue Bridge, 0625 hr.

surf. 21.0

0.25 21.1

0.50 21.1

0.75 21.1

1.00 21.1

1.25 21.1

1.50 21.1

1.75 21.1

1.95(bot)21.1

0.00

0.00

0.00

0.00

o.oo

0.00

0.00

0.00

0.00

10.0

9.7

9.8

9.6

9.6

9.5

9.5

9.4

g.o

950

950

950

950

950

950

950

950

950

Clarity to bottom. Algae and pondweed less than 10 % of bottom,
near bottom. None on surface.

Station: Railroad Trestle, 0636 hr.

Depth(m) Temp.( C)

surf. 20.9

0.25 20.9

0.50 20.9

0.75 20.9

1.00 20.9

1.25(bot)20.9

salin.(ppt)

0.00

0.00

o.oo

0.00

0.00

o.oo

Oxygen ( ppm )

6.95

6.9

6.9

6.9

6.93

6.85

Cond.

( umhos )
ggo

ggo

990

990

ggo

ggo

Clear to bottom. 4 mallards, algae and
of bottom, small amount on surface.

pondweed less than 20 %

Station: Mouth of Noble Gulch, 0648 hr.

surf. 20.0

0.25 20.0

0.50 19.8

0.75 18.0

1.00 18.0

1.25(bot)18.0

0.00

0.00

0.00

o.oo

0.00

0.00

9.1

9.05

9.05

8.85

8.85

8.75

ggo

875

800

650

650

1050

No birds were observed- Algae and pondweed coverx'nq 70 % of
bottom and 15 % of surface.

Conclusion: There was evidence of oxygen depletion during the
night, presumably due to decomposition of dead algae and
pondweed at some stations. However, oxygeri levels were still
high and offered no problems for aquatic organisms. Full
saturation of oxygen at 21 C would be 9.82 ppm. Algae had been
eliminated near the flume and covered only small percpnfage of
the bottom at the bridge and trestle. Some of it may have been
dead/dying. No fish mortality was observed. Aquazine had no
apparent effect at Noble Gulch. Refer to section on Aquazine
application and invertebrate sampling for more details.
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12 September 1991

The Begonia Festival was September 8. On 12 September the rgsrge
height was 1.97. The entrance to the flume was boarded up.
Depth inside the entrance was 1.9 feet. Depth outside the exit
of the flume was 1.8 feet. No mpasu'rement was made at the exit.

Weather was foqqy.

Station: Flume, 0700 hr.

Depth(m) Temp.( C)

surf. 19.1

0.25 19.1

0.50 ig.i

0.75(bot)19.1

salin.(ppt)

0.01

0.01 12.4

12.2

12.1

12.0

(mqeri ( ppm ) Cond.

( umhos )
990

990

990

990

Algae dead near the flume with 10 % of surface covered with dead
fragments. In the lower lagoon there were 12 gulls and 12 ducks
(some wild mallards and some domestic type mallards).

stati nn: Stockton Avenue Bridge, 0710 hr.

surf. 19.1

0.25 19.5

0.50 19.5

0.75 19.5

i.oo 19.5

1.25 19.5

1.50 19.5

1.75(bot)19.7

0.01

0.01

o.oi

0.01

0.01

0.01

o.oi

o.oi

11.65

11.59

11.50

11.40

11.35

11.25

11.25

11.10

ggo

ggo

990

990

ggo

990

990

ggo

Clear to bottom. Just below the bridgpi algae and pondweed
covered less than 30% of bottom wxth s % of surface covered wi' th

dead algae. Much of algae may have been dead on the bottom
because it looked brown. Refer to aquazine section.

Station: Railroad trestle, 0720 hr.

surf.

0.25

0.50

0.75

i.oo

1.25

19.2

19.4

19.3

19.3

19.3

19.3

0.01

0.01

0.01

0.01

o.oi

0.01

10.6

10.4

10.4

10.4

10.4

10.3

1000

1000

1000

1000

iooo

1000

Water clarity to bottom. No birds observed. 30 % of bottom
covered with pondweed and algae with s % of surface covered with
dead algae.

Station: Mouth of Noble Gulch, 0735 hr.

surf.

0.25

0.50

18.7

18.6

18.7

0.00

0.00

0.00

8.75

8.6

8.7

995

995

990

l
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0.75 18.3

1.00 16.5

1.25(bot)16.5

o.oo

o.oo

o.oo

8.7

8.9

8.2

975

950

725

No birds observed.
and 10 % of surface

Algae and pondweed covering 50 % of bottom
covered with algae.

On 13 September the pondweed was dead in the lower lagoon, but
the algae was beginning to qrow again. This new growth was
apparently sufficient to promote photosynthesis just after dawn
to supersaturate the water there and not dpplptpi oxygen levels
overnight. Adjacent Noble Gulch conditions were more shaded from
the sunrise and oxygen levels were still slightly below full
saturation, indicating some oxygen depletion overriiqht. However,
water quality conditions were still very good for aquatic
organisn'is. No fish mortality was observed.

11 0ctober 1991

made during lunch hour, 1210-1310 hr.

In Reach 1 (downstream of Stockton Avenue Bridge), 20 % of the
lagoons surface was covered with floating algae, most of it being
besx'de the rpstaurantsi and 80 % of bottom wi'th pondweed and
algae, . Unsightly trash floated on top of the algae. 3 gulls
swam adjacent to Sea Bonne Restaurant, waiting for handouts.
None were seen given food in 10 minutes of observation. 42 gulls
floated in the lower lagoon, most of whom were bathing. 15 coots
were also present with s geese on the beach adjacent to Venetian
Courts. One brown pelican was floating near the bridge.

Observations were

Observations from the trestle of Reach 2 (Stockton Avenue Bridge
to trestle) indicated that algae and pondweed covered 65 % of the
bottom and none reached the surface. 30 pigeons were sitting
near the bench at the eastside park near the bridgp. Coots were
numerous.

In Reach 3 (trestle to Shadowbrook Restaurant) 35 % of the bottom
and none of the surface was covered with pondweed and algae. The
upper portions of pondwppd plants:l-- :lpondwppid plants were devoid of algae,

J'---

indicating qrazirir:) by ducks and coots. One cormorant was present
in Reach 3, and coots were numerous.

6 November 1991

Gage height = 2.61 feet. 10 days after the breach. Weather was
clear.

Station: Stockton Avenue Bridge, east pier, 1540 hr.

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

surf.

0.25

17.0

16.5

8.5

9.3

l?.
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0.50 15.8

0.75 15.5

1.00 14.7

1.25 14.8

1.50 15.0

1.75 15.5

2.00 15.9

2.25(bot)16.0

19.0

23.6

25.0

25.3

27.6

28.0

28.7

28.6

The sandbar was closed at low tide but overwash was great at high
tide. Kelp was abundant in the lagoon.

Conclusion: Water quality would worsen if the sandbar built up
and kelp began to decompose. The suggestion was made to build up
the sandbar and use the flume to run freshwater out. The

decision was to wait because the sandbar did not appear to be
building up more, and it might rain soon.

10 Decpmbpr 1991

kccord'xriq to City staff, the sandbar had built up by then and
lagoon level had reached the piling bolt after light rain ori 7
December. The sandbar was breached to avoid flooding. It
drained partially, according to Mr. Clark of the Shadowbrook
Restaurant. He detected decaying odor after the rain. The
lagoon turned black after the rain and then a milky color after a
day or two.

12 December 1991

Station: Stockton Avenue B'ridgp, 1530 hr. Weather was clear.

Depth(m) Temp.( C)

surf. 12.5

0.25 11.8

0.50 11.3

0.75 12.0

1.00 12.5

1.25 12.7

1.30(bot)12.5

salin. (ppt)

6.0

8.3

17.8

28.0

30.5

31.2

31.2

Oxygen ( ppm )

0.9

0.7

0.5

0.5

0.42

0.4

0.35

Cond.

( umhos )
7500

10000

21000

32800

35000

36500

36600

A rotten eqq and methane smell was evident. Water was milky gray
with visibility O.25 m. Domestic ducks mostly, with a few
mallards and coots were present. A local passer-by said he
noticed the smell after the last rain.

Station: Railroad Trestle, 1550 hr.

surf. 10.3

0.25 10.2

0.50 12.0

0.55(b0t)12.0

2.5

5.0

18.0

23.0

1.85

1.2

0.4

0.35

5500

6500

19000

25000

l
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Iass rotten eqq smell and
Water a milky qray color.

more methane. Visibility down O.5 m.

Station: Mouth of Noble Gulch, 1600 hr.

Depth(m) Temp.( C)

surf. 9.3

0.25 11.0

0.50 13.0

0.55(bot)13.4

salin.(ppt)

1.8

5.0

19.1

20.5

Oxyqeri ( ppm )

9.2

1.75

0.4

0.32

Cond.

(umhos)
1800

6200

21600

25800

Slight rotten eqq smell.
0.35 m.

Color - milky qray. Visibility down

Conclusion: An aquatic dead zone had beeri created from the flume
to near Noble Gulch due to anaerobic decomposition of kelp in a
stagnant lagoon. Steelhead could survive only near the surface
at Noble Gulch. Bottom fish such as staghorn sr"n1pin and
tidewater goby probably moved up the lagoon as far as possible to
where oxygen was present on the bottom. This would be the case
up near Nob Hill where a riffle entered the lagoon.

It would have been better to run the water out the flume rather

than breaching the sandbar. That way, the shroud could have been
placed on the flume to pull saltwater off the bottom while
preventing more saltwater from coming in from the ocean. The
lagoon could then be converted to freshwater in 3-4 days.
Fortunately, it rained on 17 December to flush the lagoon.
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BIRD CENSUSING AND MONITORING OF HUMAN B?m) FEEDING, 1991.

by william Ihle

ABSTRACT

Bird use of the Soquel Creek Lagoon was monitored during two
periods in 1991: Auqust 19 to September s and from September 20
to October 13. The objectives of the study were to obtain
quantitative data on the distribution of waterbirds using the
lagoon and to determine the level of success the installation of
no bird feeding signs had on discouraging bird feeding by humans.
When censuses were conducted, each bird was assigned to one of 16
pre-defined sections of the lagoon. Birds were concentrated in
Reach 1 of the lagooni wl' th 58-oo occurrx'nq between the fl'?e and
Stockton Avenue Brx'dqei x'n Reach 2 wx'th 19<o occurrx'nq between
Stockton Avenue and the railroad trestle and in Reach 3 with 23 %
between the railroad trestle and a point slightly beyond the
Shadowbrook Restaurant. Each species qroup exhibited a slightly
different distribution in the lagoon.

Feeding behavior and interaction of birds with humans were
also recorded, both before and after insta1latoion of the no bird-
feeding signs in early September. A statistical test was
conducted by comparing the mean hourly rate of food offerings by
humans to birds before and a period beginning 2 weeks after the
no-feeding signs were installed. The mean feeding frequency was
2.6 times per hour before the signs and 1.4 times per hour after
the signs were installed, which was statistically less than
before. It was the impression of the data gatherer that the
signs would be ignored if the no bird feeding ordinance was not
enforced. On 7 separate occasions, 20 or more niallards were
observed to compete for human handouts. Interestingly, the
domestic geese began to feed voraciously on algae and pondweed
when the frequency of handouts diniinishpd, offering some
biological control of aquatic vegetation.

Some comparisons also were made between the results obtained
in this study regarding bird distribution with those produced in
the 1988 survey. As in 1988, 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 were observed roosfinq
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. As many as 100 gulls at a time were
observed roosting on building roof tops along the Esplanade.

METHODS

Avian use of the Soquel Lagoon was monitored on 20 days from
August 19 to October 13, 1991. Twenty-four censuses were made.
Census duration ranged from s to 82 minutes. The average census

l
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period was 41 minutes. Censuses were perfo'rmed between 8:12 A-Mii
and 7:15 P.M. PST. Four qroups of birds were censused: mallards,
American Coots (coots), gulls (at least three species present:
Western, California, and Heerman's Gulls), and domestic
geese/ducks. The study area was divided into 3 reaches and
quadrats within each reach (Figure 1). Reach 1 extended from the
falume upstream to Stockton Avenue Bridqe. Reach 2 extended from
the bridge upstream to the railroad trestle. Reach 3 extended
from the trestle to a point upstream of Noble Gulch and the
Shadowbrook Restaurant.

Vantage points allowed the entire lagoon to be censused.
Each census consisted of the biologist viewing the lagoon from
the south side of Stockton Avenue,- the north side of Stockton
Avenue, the east side of the railroad trestle, and two spots
further upstream from the trestle. The bank of the lower lagoon,
downstream from Stockton Avenue, was frequented by many birds,
especially gulls. In this portion of the lagoon, only those
inaividuals within one foot of the lagoon were included in the
census. This method included birds that were interacting with the
lagoon, but excluded those that were simply present near the
lagoon. Upstream from Stockton Avenue, only Mallards were noted
on the banks of the lagoon. These individuals were recorded
separately from the Mallards that were in the lagoon itself.

Feeding of bread or other handouts was recorded when
observed, along with the location of the feeding, the type of
food, and the number of birds that were responding.

During the analysis of the effects of the no bird feeding
signs, 9.08 hours of observation were made during 13 visits to
the lagoon from 18 August to s September before the signs were
installed. A 2 -week period was allowed to elapse before
observations were made after the signs were installed. 9.23
hours of observation were made during 12 visits to the lagoon
from 20 September to 13 0ctober. A one-tailed Student's t-test
was used to compare the frequency of feeding observations before
and after sign installation.

RESm,TS

The total number of individuals in the species qroups of
interest rariged from 15 to 175 on each census. The ranges
observed for each group for a single census were as follows: wild
mallards (7-93), domestic geese and ducks (0-8), coots (0-19),
and gulls (3-137). As observed in the October 1988 study, the
general patterns of avian use of the lagoon did not differ
noticeably from day to day and no discernible difference in the
distribution of the birds in the lagoon were obvious at different
times of the day.

The average numbers of each censused group are presented in
Table 1. As in 1988, the highest bird use of the lagoon was in
Reach 1, it being dominated by gulls and domestic geese and feral
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ducks. Wild mallards fed primarily in Reach 3, though they were
often seen in Reaches 1 and 2. Mallards were observed roosting
primarily along 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.

Distribution of Birds in the Iaqoon

As indicated in Figure 2, birds used the entire lagoon but
were not uniformly distributed throughout its confines. Figure 3A
indicates that 58'; of all bxrds tallx'ed were observed i'n Reach 1
of the lagoon, 19% in Reach 2, and 23% in Reach 3. The quadrats
in which the greatest number of birds were observed were W2, E2,
and Wl (18-5'j'y 11-l'ooi and 8-8% respecf-i'vely) wl'f-h percenf-aqeE3
based on the -total number of individuals recorded in all 16
quadrats (Figure 2). This finding coincides closely with the 1988
study where quadra'ts Wl and W2 were noted to have larqe numbers
of birds. It should be noted that in the current study, the
overwhelming ma3'orx'ty (82-8%) of bi'rds observed x'n quadrats Wl
and W2 were-guljs ba€hing, drinking, and resting in the lagoon. A
comparison of the distri-birfion of all species qroups combined
throughout the lagoon revealed the same general allotment of
birds-by reach for 1988 and 1991, albeit a qrpater pe'rcpn'tage of
birds occurred in Reach 3 in 1991 (Figure 3A). It is worth
mentioning that while the current study was conductpd from mid-
August to-mid-October, however, the 1988 census occurred entirely
in- late October. Since the coot population was virtually
nonexistent until late September 1991, their nu?ers had little
effect on the overall species qroup aist'ribntion analysis (see
F'xq'ures 3A and 3B).

As noted in the 1988 survey, each species qroup had a unique
distribution in the lagoon. Mallards used the entire lagoon.
However, 45% were concentrated in Reach 3 (Figure 4A). Reaches 1
and 2 -had almost equal use by mallards at 26% and 30%,
respectx'vely- Roostang mallards- showed a very stronq (81%)
preference for Reach 2 (Figure 4B). A relatively small number of
mallards were seen roosting in Reach 3 (9%). Mallards were
observed roosting on top of the seawalls located on the west edge
of quadrat W4, at the east edge of quadrat E4, and on the west
side of the lagoon under the railroad trpstlp. Sutal IPT numbers of
mallards were seen roosting on the "whale float" in quadrat W7
and also on rocks located near the Shadowbrook Restaurant in
quadrat we. Forty-three percent of roosting mallards were
observed at a particular portion of the east edge of quadrat E4.
This specific mallard roost site appeared to offer qreater relief
from outside disturbance than other sites as it was part of a
fenced-in private residence.

Domestic geese and ducks were seen throughout the lagoon but
were seen more-often (51%) in Reach 1 (Figure 5A). Primary human
handout sites for domestic geese/ducks were in quadrats El, E3,
and W3- 47-5% of observati'ons of 'domestxc geese occurred i'n these
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three quadrats alone. Geese were frequently observed swimming
upstream to sites where humans offered food to them in Reaches 2
and3.

Although late arrivals for the 1991 study, coots exhibited a
preference for Reach 3. Sixty percent of observations of coots
occurred in Reach 3 (Fiqure 5B).

Eighfy-eight percent of observations of gulls occurred in
Reach 1- (Figure 6), where gulls bathed and rested in 'rplafively
large numbers compared to the other groups observed. Moving
upstream from Reach 1, gulls were still present albeit in vastly
reduced numbers (Figure 6). This finding is consistent with the
results of the 1988 study where 95so of observata'ons of gulls
occurred in Reach 1.

Iagoon Dwelling Birds

Invertebrates, aquatic plants, fishes, carrion, and food
offered by humans were the most readily apparent sources of food
at the lagoon for the four qroups of birds observed. No carrion
was observed in the lagoon d'ur3-nq the 1991 survey.

Fppai'nq Behavior of
-2

In general, food was offered by humans to birds throughout
the lagoon. In two instances, people offered food to birds from
small boats and canoes while paddling around the lagoon. But most
food handouts to birds were done by people standing and sitting
on or near the edges of the lagoon (except for the lagoon's west
bank from quadrat W5 upstream).

Two surveys of food offerings by humans were done: one
before installation of no bird-fe-eding warning signs, and one
after. Prior to the signs being erected, humans were seen
offering food to lagoon birds a total of 26 times on 13 of the 14
surveys- (93?o)- Food- was offered at a mean rate of 2.6 times per
hour. Human handouts to lagoon birds occurred most frequently
along the banks of quadrat E7 (Figure 7). This segment of the
lagoon's east bank consisted entirely of summer rental properties
and private residences. Rental unit customers were frequently
observed offering food to lagoon birds, particularly in the
period corresponding to late summer (late August-early
September). Children frequently were accompanied by adults during
food handouts to birds. Most handouts by people to birds were
observed in the areas described above, which border the lagoon
along the eastern perimeter of quadrats E4, E5, and E7. Sixty-two
percent of the total number of feedings of birds by humans were
observed in these three quadrats (Figure 7). Other quadrats where
frequent human handouts occurred were W3 and W2 (Figure 7).
Humans were observed feeding birds in the lagoon twice in quadrat
W2 and once in five additional quadrats: El, Wl, E2, E3, and wb
(Figure 7).

On September 11, 1991, seven warning signs intended to
discourage bird-feeding were posted at the following locations
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around and in the general vicinity of Soquel Lagoon:

1. )approximately 50 yards north of quadrat El at Capitola Beach;

2. )in the immediate vicinity of quadrat El on the beach near the
walkway leading between the-Beach House and Zelda's Restaurant;

3. )in immpdiate vicinity of quadrat W3 near Venetian Courts;

4. )at the entrance to the park

5.)directly adjacent to the
quadrat E4;

bench locatpd in

area adjacent to quadrat W4;

park area near

6. )directly beneath the railroad trestle beside the park near the
east bank of quadrat E5;

Noble Gulch7.)at the point of access to the footpath near
(quadrat E7).

The sites chosen for posting signs coincided with those locations
at which the highest incidences of human handouts to birds were
recorded. After a two-week acclimatization period, subspqnpnt
surveys were performed in an attempt to gauge the efficacy of the
warning signs.

Humans were observed to offer food to birds a total of 14
times in seven of the 12 surveys (58.3%) conducted two weeks
after the signs had beeri erected. During this period (September
20 to October 13, 1991) food was offered to birds by humans an
average of 1.4 tiJmes per hour. People continued to feed birds at
various sites throughout the lagoon in spite of the presence of
the warning signs as handout feeding was observed in quadrats E3,
E4, E5, E7-, W2-, W3, and W4 (Figure 7). A one-tailed Student's t -
test indicated, however, that there was a significantly lower
mean hourly rate of bird-fppding by humans in the period after
the installation of no bird-fppdirig warning signs
(alpha=.05,P=.05,df=l8).

Mallards rpgnlarly fed on invertebrates living on
filamentous algae and pondweed by grabbing small clumps of the
vegetatiori both above and below the water surface and nibbling on
them for their food content. Mallards were observed dabbling in
particularly high numbers in quadrat E7 (near Noble Gulch) where
very thick pondweed and algal qrowth was observed. On one
occasion three mallards were observed diving completely
underwater and swimming to the bottom of the lagoon, whereupon
they broke loose small clumps of algae and pondweed and returned

Mallards readily accepted foodto the surface to feed.

offered by humans. Mallards were present at 82.9% of observed
human handouts (Figure 8). On seven separate occasions when huntan
handouts were observed, 20 or more mallards were seen competing
for food morsels. It is worth noting that not all individual
birds present at these feedings were actually exploiting the
arti'fici'al food source; these bx'rrls were merely present to
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compete with the others for whatever food was offered by humans
for however long it was offered. It would be very difficult to
determine what percentage of mallards or any other bird qroup
present were actually consuminq the food offered by humans. So,
in this study no attempt was made to do so. Human bird-fepding
events rangpd in duration from less than 1 minute to 17 minutes.

Domestic geese were present at 37.1% of the observed human
bird-feeding events (Figure 8). Due to their aggressive behavior,
large size, and supprior strength, the geese in the lagoon
competed very effectively for human handouts against the smal le=r,
less aggressive domestic ducks, mallards, and gulls. In addition,
the people who participated in bird-feeding activity seemed to
show a preference for feeding the geese by frequently tossing
bits of food in their specific direction. During the 1991 study,
geese were also observed using natural ? sources in ?
laqoon; at quadrat E7 (near Noble Gulch) on September 24, four
geese were seen dabbling in duck-like fashion on pondweed and
algae for a total feeding time of 16 minutes. Unlike mallards,
which often appeared to merely ni?b?ble on vegetation for its
invertebrate content, the geese would reach down with their bills
to the lagoon bottom, break off a large clump of pondweed/algae,
brirug it to the surface, and quickly devour ? entire ? of
veqetation. Earlier, on September 19, the same four geese had
been observed feeding in this voracious manner on natural
vegetation in a small shallow area of the lagoon beneath the
trestle in quadrat E6. A few of the geese were also observed
nibbling on the ends of pampas grass leaves which dangled a short
distance above the water surface on the bank of quadrat E4. ?
3? r? observed feedinq on natural veqetation p2? to ?
installation of ? bird-feedinq warninq s.?.

Domestic ducks readily availed themselves of natural and
artificial food sources both before and after insta1lafion of the
signs. This small qro'up remained tight ?a?iit throughout the study,
often roosting, swimming, and feeding in the abspncp of other
birds. Domestic ducks were present at 17.1% of human bird-feeding
events (Figure 8).

Arnerican Coots, late arrivals in this study, were never
observed accepting food from humans. Rather, coots were
assiduous consumers of both surface algae and submerged pondweed,
for which they were frequently observed diving th?roughout the
lagoon.

On the other hand, opportunistic gulls were observed takinq
food offered by humans, attemptirig to steal food already procured
by other birds (including gulls). On one occasion they were
observed taking human food directly from vacated tables at the
outdoor dining section at Margaritaville. Gulls were prespnt at
57.1% of observed human bird-feeding events (Figure 8). Gulls
were frequently observed roosting in large numbers (at times
exceeding 100 individuals) on the roofs of buildings along the
Esplanade.

l
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DISCUSSION

In qerieral, the observed distribution of birds in this study
coincided fairly closely with that reported in 1988. In terms of
percent, fewer birds were observed in Reach 2, and larqer numbers
were seen in Reach 3 than were seen in 1988 (Figure 3A).

A larqer percentage of mallards were observed using Reach 3
in this study than was reported in 1988 (45% versus 26%,
respectively (Figure 4A). Larqe numbers of mallards were
frpquently observed dabbling in quadrats E7, W7, and we. This
portion of the lagoon was relatively shallow and contained
luxurious stands of pondweed and filamentous algae (good sources
of natural food for mallards) located just beneath and often at
the surface. This was true particularly in the area of the Noble
Gulch drainage. Mallards were also frequently observed dabbling
for food in the immediate area of the Shadowbrook Restaurant.

Doniestic geese and ducks were observed approximately 50% of
the time in Reach 1 (Figure 5A), presumably to take advantage of
human handouts. However, this qroup of birds also spent a large
port-x'on of thex'r tx'me budget (49<o ) i'n Reaches 2 and 3 co?i'nedi
where humans were frequently observed offering food to lagoon
birds particularly in quadrats E4, E5, and E7 (Figure 5A, Figure
7).

In 1991, gulls of several species (notably Western,
California, and Heerman's) were observed in large nu?ers in
Reach 1; eighty-eight percent of observation's of gulls occurred
xn Reach 1 (Figure 6) as compared to 95% in 1988.

Efficacy of No Bird-Feeding Warninq Signs

Reaction by Birds

Gulls, which were probably using the 1agoon mostly for
drinking, resting, and bathing, appeared to show minimum impact
in reaction to the no-feeding policy. Likewise, mallards appeared
to be little affected, since they were rpqiilarly observed
consuming natural food throiighout the current study. Coots, while
small in number, subsisted entirely on natural food in this
study.

Human conipliarice with the no bird-feeding policy appeared to
be strongest in the period immediately after the signs were
installed. This was corroborated by the behavioral change of a
specific group of birds in the study, the domestic geese.
Perhaps, bpcause the geese relied more heavily on humanli' ?ri

opnn ljsp

generosity than the other groups of birds observed (i.e., gulls,
domestic ducks, mallards, and coots) they also exhibited the most
dramatic changes in feeding behavior in reaction to the no bird-
feeding policy. Prior to installation of the signs, qeese were
not observed exploiting the natural food sources offered by the
lagoon. Two weeks after the new feeding policy was adopted, four
of the five geese present in the lagoon were seen dabbling for
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natural vegetation in the same manner as wild mallards and
domestic ducks. However, unlike mallards, while feeding in this
manner, the geese brought large clumps of vegetation to the
surface and quickly consumed the entire mass before immediately
dabbling for more. The geese were observed feeding on algae and
pondweed in this intense manner for periods which exceeded 15
minutes. At the time of the study, a fifth qoose was present at
the lagoon, however, due to the physical handicap of a broken leg
it was probably unable to feed successfully on submerged
vegetation. This specific individual was never observed consuming
natural food at any time during the 1991 study. These
observations suggest the following:

1) of all the bird qroups studied, geese were impacted most
severely by the no bird-feeding policy; 2) geese will not
necessarily desert the lagoon voluntarily when deprived of human
handouts, at least in the short term; 3) ?based on their observed
behavior after the warning sign acclimatization period, geese may
potentially be recruited as powerful biological aqprts in helping
to control excessive pondweed and algal growth (such as occurs in
late summer in the lagoon) but only if an effpctive no bird-
feeding policy is maintained.

Human Reaction

It was noted that as certain people began to ignore the no
bird-feeding signs, improper human bird-feeding behavior apppared
to become more prevalent. This happened in spite of the obvious
presence of the signs. Late in the study, compliance with the no
bird-feeding ordinance appeared to become more of a problem.
However, insufficient data were available to confirm this. Some
people at the lagoon behaved as if they believed that so long as
they were not feeding birds in the immediate vicinity of a
warning sign that they were not actually violating the ordinance.
Others appeared to ignore the signs outright.

Based on observations of human and avian behavior in the
vicinity of the Soquel Creek Lagoon from September 24 to October
13, 1991, the anti-bird-feeding policy instated by the City of
Capitola shows genuine potential for contributing to a
biologically enhanced lagoon environment. However, this outlook
is valid only if effpctive enforcpme'nt is soon broiiqht in to
accompany the visual and educational program already in place.
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Bird Counts at Soquel Creek Lagoon, 1991.
24 Censusings, 19Aug-l30ct, l4Sep-l30ct for Coots

Reach 1

Group West East Total
Reach 2

West East Total

Reach 3

West East Total

Gulls 18.4 12.0 30.4 1.0 2.2 3.2 0.6 0.8 1.1

Mallards 6.9 2.2 8.1

(some domestic)
3.7 6.9 9.6 8.0 8.0 14.0

Domestk, 0.3 0.1 0.4

Ducks

0.6 0.6 1.0 0.3 0.3 0.8

Geese 1.3 1.0 2.3 0.6 0.4 0.9

Pigeons O.8 0 0.8 3.6 4.3 7.8 o o o

Coota 2.9 0.4 3.3

Total Denslty 47.3 22.4 19.9

Density is expressed as the mean number of birds counted in
24 censusings for all groups except coots. Mean number of
coots was calculated from 10 censusings after they arrIved
on the lagoon. Counts included bIrds on the water and
withIn 1 foot of the lagoon margin, excludIng the railroad
trestle and including the areas around the park benches In
in Reach 2. Roosting mallards beyond the 1-foot margin were
not censused here.

Table 1. Bird Counts at Soquel Creek Lagoon, 1991
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CUMULATIVE NUMBER OF INDMDUALS
OBSERVED IN EACH QUADRAT

All Species Combined
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PERCENT OF OBSERVATIONS IN EACH REACH
All Speciea Combined
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Figure 3A.
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PERCENT OF OBSERVATIONS OF ALL SPECIES
Excluding American Coot, In Each Reach
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Figure 3B.

N = 1691

D.W. ALLEY & Associates @A---- i
x -?

<!1/" ,;:
':':t.:'.'.::.'.l'?4

?



PERCENT OF OBSERVATIONS OF
MALLARDS IN EACH REACH

Reach 2
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Reach 1
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Figure 4A.

N = 760

PERCENT OF OBSERVATjONS OF ROOSTING
MALLARDS IN EACH REACH
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Figure 4B.
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PERCENT OF OBSERVATIONS OF DOMESTIC
GEESE AND FERAL DUCKS IN EACH REACH
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Figure 5A.
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PERCENT OF OBSERVATIONS OF
AMERICAN COOTS IN EACH REACH
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PERCENT OF OBSERVATIONS OF GULLS
IN EACH REACH
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NUMBER OF HUMAN BIRD-FEEDING EVENTS

PER QUADRAT
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PERCENT OF TIME A SPECIES GROUP WAS
PRESENT DURING HUMAN FEEDING EVENTS
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