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Investigation of the West College Avenue (Santa Rosa),
Laguna, Sebastopol and Rohnert Park Sewage
Treatment Plants

I Introduction.
A. Statement of Problem

In a letter of 22 June, 1973, Bill B. Dendy of the
California State Water Resources Control Board
requested assistance from the Environmental Pro-
tection Agency (EPA) in the form of an engineering
evaluation of four sewage treatment plants in the
Santa Rosa Basin. This evaluation was specifically
requested for the West College Avenue, Laguna,
Sebastopol and Rohnert Park sewage treatment plants.
Special emphasis was requested on the West College
Plant to gather information that might be used in
upcoming enforcement action on the part of the State.

The Program Evaluation Branch, Air and Water Divi-
sion, EPA, is currently reviewing a FY 73-74 grant
in the Santa Rosa Plain project. The project con-
cept calls for tne abandonment of the West College
Avenue, Sebastopol and Rohnert Park plants and for
wastewaters presently treated by these facilities

to be conveyed to a regionalized Laguna Wastewater
Treatment Plant. However, the cities of Santa Rosa
and Sebastopol believe they can modify the West Col-
lege Avenue and the Sebastopol Plants so as to meet
all water quality requirements at less cost than the
recommended regionalization concept.

B. Purpose of Investigation
The objectives of this investigation are:

1. To evaluate the existing facilities and
determine overall performance with res-
pect to removal efficiencies of each of
the four wastewater treatment plants.

2. To perform an operation and maintenance
evaluation of the four plants.

3. To characterize the influent waste strengths
to the four plants.



4, To provide the North Coast Regional Water
Quality Board with effluent data from the
four plants for the purpose of making
stream loading determinations from the
respective plants.

C. Scope of Study

A sampling survey was conducted for 3 consecutive
24-hour periods by the EPA on August 21-24, 1973.

Two 24-hour composite samples (2~hour interval sampling)
were collected at 7 stations at the West College
Avenue plant from 10:00 a.m., August 21 through

8:00 a.m., August 23. One 24-hour composite sample
(3-hour interval sampling) was collected each at the
influent and the final effluent of the Laguna, Sebas-
topol and the Rohnert Park plants from 11:00 a.m.,
August 23 through 8:00 a.m., August 24 (see sample
schedule in the Appendix for parameters tested and
location of sampling stations).

The basic purpose of the survey was to characterize
the influent wastes to the four plants and to deter~
mine the subsequent performance and stream loadings
resulting from the plant effluents. Internal samples
were ccollected at the West College Avenue plant to
determine loading rates and remnoval efficiency of
various units within this plant. Major parameters

of concern were solids (settleable and suspended),
oxygen-demanding materials, nutrients (nitrogen and
phosphorus) and effluent fecal coliform.

D. Acknowledgements

The project officer for this investigation was Daryl G.
DeRuiter, Sanitary Engineer, Surveillance and Analysis
Division (S & AD). Assistance in the form of plant
evaluation and sample collection was respectively pro-
vided by James R. Jones, Sanitary Engineer, and Daniel
Yee, Chemical Engineex, both of S & AD.

A special word of appreciation is extended to members
of the North Coastal Regional Water Quality Control
Board for their assistance in sampling the four plants
and to the plant operators fcr their complete coopera-
tion during the survey. -
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II

Findings and Discussion.
A. West College Avenue STP

1. Physical Description

The Santa Rosa STP located at West College Avenue
is a secondary treatment facility with a design
flow of 18,925 cu m/day (5 mgd). The treatment
process consists of pre-chlorination, comminution,
preaeration, primary sedimentation, trickling fil-
ters, secondary clarification, oxidation ponds, and
post~-chlorination. Primary and secondary sludges
are pumped to one of two primary digesters and
ultimately to a sludge lagoon. See Appendix for a
list of design factors. A piping diagram is also
included in the Appendix.

Raw sewage is collected and transported via a sepa-
rate sewer system and enters the plant through a
152.4-cm (60~inch) and a 91.4-cm (36-inch) gravity
line. A raw sewage by-pass to the first oxidation
pond is provided. Process water flows through the
entire plant by gravity with the exception of the
primary effluent and recirculation from the second-
ary clarifier which are pumped to the trickling fil-
ters and the Pond II water which is recycled to
Pond I. Raw and waste secondary sludges are pumped
to the digesters while digested sludge flows by
gravity to the sludge lagoon.

The two influent lines enter a common channel
where chlorine is added for odor control pur-
poses. At approximately 9:00 a.m. the chlorine

is turned on at a rate of 136 kg/day (300 1lb/day),
increased to 181 kg/day (400 1lb/day) at 10:00 or
10:30 a.m., reduced to 136 kg/day at 8:30 or

9:00 p.m., and turned off at 10:30 or 11:00 p.m.
for the remainder of the day.

The raw sewage then passes through a comminutor
and a Parshall flume with a float recorder prior
to the preaeration tanks. Grit is generally
removed from the preaeration tanks only once per
day by means of two water eductor type grit
ejectors in each tank. These water eductors
feed a grit washer with the overflow recycled
back to the preaeration tanks. Approximately
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0.056-0.084 cu m/day (2-3 cu ft/day) of grit is
removed during the summer and 0.336-0.420 cu m/day
(12-15 cu ft/day) during the winter.

The two primary sedimentation tanks (see Design
Factors in the Appendix for sizes and loading
rates) are equipped with a sludge scraping mech-
anism which returns the raw sludge to the influ-
ent end. Cross collectors deliver the sludge to
a cone at the corner of each primary tank where
air-1lift pumps transfer the sludge to the sludge
pit located adjacent to the primary tanks. These
air-lift pumps normally operate 6 to 9 minutes
every half hour, Scum is forced to the influent
end by a series of surface sprays and then drained
into the sludge pit with the raw sludge. Raw
sludge is pumped to the digesters by means of

two Moyno rotor-and-stator variable-speed pumps.
The pumping frequency and duration is controlled
by a bubbler level sensor in the sludge pit. The
average influent flow rate for the 2-day survey
of this plant was 2422 cu m/day (6.40 mgd). The
corresponding surface overflow rate is 62.5 cu m/
day/sq m (1532 gpd/sq ft), the weir overflow rate
is 241.6 cu m/day/m (19,480 gpd/sq ft), the
hydraulic detention time is 1.17 hours and the
mean horizontal velocity is 0.476 m/sec (1.56 ft/sec).

Primary effluent is pumped to the trickling filters
by means of one of two available Fairbanks-Morse
propeller pumps, each driven by a 110-hp variable
speed engine. Digester gas is generally used as
fuel for these engines with the option of using
propane or a combination of digester gas and pro-
pane. Each pump has a rated capacity of 68,160

cu m/day (18.0 mgd), but are operated at an engine
speed of 1000 rpm which yields approximately 45,400
cu m/day (12.0 mgd) in one pump and 48,400 cu m/day
(12.8 mgd) in the other pump as indicated by the
meters in the trickling filter influent lines.
22,700 cu m/day (6.0 mgd) is the flow rate required
to revolve each trickling filter arm at a velocity
of approximately 1 revolution per minute. Since
the influent flow rate is somewhat less than 45,400
cu m/day (12.0 mgd), sludge flow from the secondary
clarifier is used as make-up water. The butterfly
valve on this sludge line is set such that a maxi-
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mum of approximately 22,700 cu m/day (6.0 mgd) will
be returned. During the early morning hours, when
plant influent flow drops below 22,700 cu m/day
(6.0 mgd), additional make-up water is required.
The plant operator then opens a gate valve in the
by-pass structure and returns secondary clarifier
effluent. Because of odor problems in the past,

a chlorinator unit has been installed to inject
chlorine to the combined primary effluent and
recirculated flows in the wet well prior to pump-
ing to the trickling filters. The rate of chlor-
ine addition is 113.5 kg/day, or an equivalent

of 2.50 p.p.m.

Each of the two high-rate trickling filters are
33.56 m (110 ft) in diameter, 1.295 m (4.25 ft)

deep and contain 5.08-8.89 cm (2-3.5 in) rock media.
These filters were not designed to allow flooding
of the media. The filters are operated in parallel
and each receives approximately 22,700 cu m/day

(6.0 mgd) which yields a hydraulic loading rate of
25.8 cu m/day/sgq m (27.5 mgd/acre).

Trickling filter effluent flows by gravity into

two secondary clarifiers. Settled sludge is
mechanically scraped to the sludge cones at the
influent end and removed from the clarifiers by
gravity through a telescopic valve from which the
sludge is either returned to the trickling f£fil-
ters or wasted to the digesters. The surface
overflow rate in the final clarifiers is 57.8 cu m/
day/sq m (1416 gpd/sq ft) and the weir overflow
rate is 232 cu m/day/m (18,700 gpd/ft).

Secondary clarifier effluent flows to the first
cell of a two-cell oxidation pond system. These
ponds were designed at 21.2 ha (52.4 acres) at a
depth of 1.22 m (4.0 ft). This yields a total
volume of 271,500 cu m (220 acre-ft) and at the
observed flow the detention time would be 11.2
days. Flow is recirculated from Pond II to the
influent end of Pond I to provide a seasding effect
to the clarifier effluent entering Pond I. One of
two pumps rated at 26,500 cu m/day (7 mgd) each
runs continuously. Occasionally when algal concen-
trations reach relatively high levels, the recycle
pumps are shut down for a time. The reasoning for
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this method of operation is not known and is ques-
tionable in terms of optimum treatment efficiency.
Pond II effluent is chlorinated automatically at
the head-end of a chlorine contact channel which
discharges to the Santa Rosa Creek. The rate of
chlorine addition is controlled by a chlorine
residual detector which is located 1.83 m (6 ft)
downstream from the diffuser. At the time of the
survey, the automatic control was set to maintain
approximately 7 p.p.m.

The two digesters (see Design Factors in Appendix
for sizes and design criteria) are operated in
parallel. Each is equipped with sludge heating

and recirculation, floating gas collector covers
(with gas storage in digester No. 2) and gas mixing
by means of 8 gas shear boxes on a 10-foot diameter.
Each digester is fed alternately on 2-day cycles.
Just prior to loading, the gas mixing is terminated
to allow the solids to settle, and the settled
sludge is drained (generally from the center of the
digester) by gravity to the sludge lagoon. Just
enough volume is drained to allow for loading for
the 2-day cycle (approximately 15.14 cum (40,000
gal)). The hydraulic detention time is thus approx-
mately 43 days. Several loading, heating, recircu-
lating and draw-off options are available to the
operator. The total digester gas accumulation is
metered before separation into use gas and excess
gas. The excess gas is disposed of by means of a
waste gas burner. The use gas passes through

a scrubber and use gas-meter before utilization

by the main pump engines and the heat exchangers.

Operation and Maintenance

Personnel associated with the operation and main-
tenance of the West College Avenue sewage treat-
ment facilities are identified as follows:

NUMBER TITLE DUTIES

1l Superintendent Organization and
supervision of all
city sanitation
facilities



1l Chief Operator Supervision of sew-
age treatment plant

4 Operators Routine operation
1l Relief Operator and maintenance of
sewage treatment plant

1l Maintenance Man Repair equipment

1 Lab Technician Performs lab analyses
for effluent monitor-
ing and process control

24-hour operation is provided with one operator on
duty during each shift. The chief operator, main-
tenance man, and laboratory technician are normally
present during the day shift. The plant grounds and
equipment are generally well-groomed and well main-
tained, and most of the equipment is functioning
reliably. Routine maintenance work is performed
regularly and special maintenance problems are taken
care of as they arise.

Monitoring

The monitoring and reporting program and the waste
discharge requirements adopted for the West College
Avenue plant by the North Coast Regional Water Qual-
ity Control Board are attached in the Appendix.
Monthly operating reports are prepared by the plant
personnel. These reports are relatively complete
with respect to plant performance as the monitoring
and reporting program requires and also contains a
sufficient amount of plant operating information.
Noticeably absent, however, are the fish bioassay
data required according to the monitoring and report-
ing program.

Data Evaluation
All data collected during this survey are included
in the Appendix to this report. The plant influent

concentrations for the parameters measured are
normal for municipal wastewaters.
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The settleable solids values in the primary clarifier
effluent during the peak-day flows were 0.45 ml/1/hr
with an average value for the two-day survey period
of 0.26 ml/l/hr. The suspended solids removal and
the COD removal efficiencies were 56% and 27% res-
pectively. These performance values are less than
would be expected from a properly loaded and operated
primary system. However, since the primary tanks are
followed by a secondary system, these performance
figures should not be of too much concern.

The organic loading rate to the trickling filters
(not including recirculated flow) was 2.785 kg COD/
day/cu m (172 1b COD/day/1000 FT3), or an estimated
1.49 kg BOD5/day/cu m (92 lb BODg/day/1000 FT,).
Neither the hydraulic loading rate nor the organic
loading was excessive for high rate trickling fil-
ters. The BODg removal efficiency of 73.4% through
the trickling filters and final clarifiers was
slightly better than that expected using the empir-
ical design formula developed by the National
Research Council (see the trickling filter evalua-
tion in the Appendix). The overall removal effi-
ciencies (raw influent through the final clarifiers)
for suspended solids and BODg were 77.9% and 80.6%
respectively.

A 24-hour composite sample of the secondary sludge
yielded a suspended solids concentration of only
123 mg/1l. This is a very low value for settled
sludge from a trickling filter system. It was
observed that sloughing from the trickling filters
was minimal and the solid material in the filter
effluent was largely comprised of fly larvae. It is
suspected that either the chlorine addition to the
trickling filter influent is hindering the growth
of bacterial organisms or the grazing organisms are
ingesting the biomass almost as rapidly as it is
produced or a combination of these two phenomena.
Whatever the cause, the sludge production in the
secondary treatment system is significantly below
normal.

Pond I and Pond II are approximately 81,400 sg m

(20.1 acres) and 130,700 cum (32.3 acres) respec-
tively. The surface organic loading rate based on
the composite samples to Pond I was 11.06 gm/day/
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sq m (98.7 1lb/day/acre). This loading rate seems
quite high for a facultative pond and it is felt
that recirculation from Pond II to the influent of
Pond I is beneficial to the condition of Pond I.
The BOD: increased from 37 mg/l at the influent of
Pond I go 75 mg/l (unfiltered sample) at the efflu-
ent of Pond II. The dissolved BODg at the Pond II
effluent was 46.5 mg/l (filtered sample).

A portion of this increase in dissolved BODg may

be attributed to conversion of solid material to
dissolved organic material at the bottom of the

ponds. But probably more significant is the BODg
introduced to Pond II from the sludge lagoon super-
natant. Chlorine is added to the Pond II effluent

at such a rate that it reduced the BODg from 75 mg/l
to 21 mg/l in the unfiltered sample and from 46.5 mg/l
to 8.5 mg/l in the filtered sample.

An ultimate BOD analysis was performed on an unfil-
tered final effluent sample (after chlorination).
The results of this test can be seen in Figure 1.
The second stage demand may be due strictly to the
nitrogenous demand or a combination of the nitro-
genous demand and the demand attributed to the
decomposition of algae.

The levels oif inorganic and organic phosphorus are
relatively unchanged throughout the treatment proc-
ess. The reduction and convercsion of nitrogen can be
observed from Figure IXI. The decrease in total
nitrogen observed between the influent and final
clarifier effluent was probably due to removal of
sludges. Essentially no nitrification occurs

through these stages. The most significant de-
crease in nitrogen expectedly occurred in the sta-
bilization ponds. It is hypothesized that ammonia
nitrocgen was utilized in the synthesis of algal cells
and subsequently lost to the atmosphere in the form
of nitrogen gas. Some nitrification of ammonia to
nitrite occurred in this phase of the treatment proc-
ess, but very little nitrification to the nitrate
level. The most surprising aspect of the nitrogen
transformations was the decrease in organic nitrogen
in the ponds. It is suspected that this decrease
occurred because the recirculation from Pond II to
Pond I was shut off during the survey, thus reducing
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the rate of algae production. This reduction in algal
concentration when recirculation was terminated was
significant enough to be detected visually. The oxi-
dation pond effluent was quite high in nitrogen, espe-
cially ammonia and total nitrogen. Little change in
nitrogen form or concentration resulted from chlori-
nation except that some of the nitrite was oxidized to
nitrate nitrogen.

The effects of filtering on nutrient concentrations
in the final effluent can be seen in the following
table:

FINAL EFFLUENT, mg/l

Parameter Unfiltered Filtered
NH3-N 6.0 5.5
NO,-N 1.2 1.1
NO3~N 2.2 1.85
Orxganic N 5.5 1.6
Total N 14.9 10.05
Oxrtho-P 10.45 8.95
Total P 15 14

Filtering the oxidation pond effluent reduced the
organic nitrogen by 51% and the total nitrogen by

20%. The total nitrogen concentration in the Pond 1I
effluent was 14.7 mg/l before filtering and 11.8 mg/l
after filtering. Filtering the final effluent reduced
the organic nitrogran by 71% and the total nitrogen

by 31.5%. The total nitrogen concentration in the
final effluent was 14.9 mg/l before filtering and
10.05 mg/l after filtering.

The fecal coliform concentrations of less than
67/100 ml were well under the level of not more
than 200 per 100 ml (geometric mean of 30 consecu-
tive days) specified under the newly accepted defi-
nition of secondary treatment.

The overall plant performance is summarized in the
following table:
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INFLUENT EFFLUENT

PARAMETER CONCENTRATION CONCENTRATION
(mg/1) (mg/1) $ REMOVAL

Suspended Solids 196.5 35.5 82.0
B.0.D.5 190 21 88.9
CcoD 355 96 73.0
NH3-N 21.5 6.0 72.1
NOo-N 0.045 1.2
NO3~-N 0.11 2,2 —
Organic N 7.5 5.5 2677
Total N 29.1 14.9 48.7
Ortho P 7.25 10.45
Total P 14 15 _
Discussion

Infiltration in the sewer system is a significant
problem of this facility. The highest average daily
plant flow for a given month reported during the
1972-73 fiscal year was 44,300 cu m/day (11.72 mgd)
and occurred during February, 1973 as compared to
25,500 cu m/day (6.73 mgd) during July, 1972. It
is likely that actual wastewater flows exceed the
metered flows due to a by-pass to Pond II which is
located in the influent line. However, 1f flow
exceeds the capacity of the main pumps, or if a
breakdown occurs, two options are available: All
or part of the raw influent can be by-passed to
Pond I, or the flow can be sent through the pri-
mary sedimentation tanks and then by-passed to
Pond I. Thus the raw sewage receives treatment
from the stabilization ponds before reaching Santa
Rosa Creek.

Home development in the near proximity of the plant
site has imposed significant problems associated
with odors in the past. The practice of chlori-
nating the influent flow to the trickling filters
for odor control purposes could prove to be quite
hazardous if not monitored frequently. Malfunction
of the chlorination equipment or over-chlorination
due to a significant period decrease in chlorine
demand could cause a severe kill of the trickling
filter bacteria which are essential to reduction of
BODs through this process. Chlorinaticn of this
type can also prove to be quite costly.
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More effective treatment would probably be achieved

by recirculating clarified effluent to the filters
rather than settled sludge. The principle of the
trickling filter process is to convert soluble BOD

to solid material which can be settled out and removed
in the final clarifiers. Returning the solids serves
no real purpose and often results in excessive load-
ings to the filters. Returning the clarified effluent
would result in greater contact time of the dissolved
organic material with the active organisms in the
filter and would result in higher organic removal
efficiencies. This in turn would reduce the loading
rate to the oxidation ponds.

The effluent launders in the final clarifiers extend
very close to the turbulent zone at the influent end
of the clarifiers. The solids carry-over was signi-
ficantly higher at the influent end of the launders
than at the effluent end. Surface skimmers were
noticeably absent from the final clarifiers.

Operation of the digesters in series might prove to
be more effective than parallel operation. Allowing
the secondary digester to operate without mixing
should result in better solids separation which
means less draw-off volume to the sludge lagoon.
Supernatant could be returned to the plant head-
works.

It is suspected that the return of sludge lagoon
supernatant to Pond II has a severe effect on the
lagoon performance and thus final effluent quality.
This supernatant contains a high amount of organic
material which will not be completely oxidized or
converted to algal cells in the relatively short
retention period of Pond II.

B. Laguna Wastewater Treatment Plant

The Laguna Wastewater Treatment Plant was constructed

in 1967 by the City of Santa Rosa in cooperation with

the County of Sonoma. The facility, an activated sludge
treatment plant, was designed and built with an initial
capacity of 9460 cu m/day (2.5 mgd) and provisions for

an ultimate capacity of 75,700 cu m/day (20mgd). During
the survey, wastewater flow averaged about 7,600 cu m/day
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(2.0 mgd) which was indicative of current weather flow.
The plant as shown in Figure No. 4 consists primarily of
a comminutor, aerated grit removal tanks, primary sedi-
mentation tank, activate sludge unit, secondary sedimen-
tation tanks, aerobic digester and chlorination unit.

The headworks, consisting of the comminutor, raw sludge
pumps and sewage flow meter, is located in the bottom
of an 11 meter (35 ft) deep influent structure. The
comminutor may be by-passed by using one of two manually
cleaned bar screens. Raw sludge is pumped to the grit
chamber through the influent flow meters by two variable
pumps each with a rated capacity 56,800 cu m/day (15 mgd)
at a static head of 11 meters (35 ft). An aerated grit
chamber, which is also refered to and acts much like a
preaeration tank, has a detention time of 1.1 hours at
design flow.

Three standard design rectangular primary clarifiers were
built with the initial construction. 1In the initial stage
only one of the clarifiers is being used as a primary clar-
ifier while the other two are being used as final clari-
fiers. Each clarifier has a surface area of 256 sq m
(2755 sq ft) and a volume of 694 cu m (24,800 cu ft). At
design flow, the overflow rate for the single primary
clarifier is 37.1 cu m/day/sq m (910 gal/day/sqg ft) and
the detention time is 1.8 hours. These loading rates

seem adequate. At the time of the inspection the unit
appeared to be operating in a satisfactory manner.

As with the clarifiers, the aeration tanks are of a
conventional design but are being used in a modified
nature in the initial phase of plant growth. Of the
two existing, parallel aeration tanks, one unit is
being used for activated sludge while the other is
used for aerobic digestion. In future stages of
plant growth, anaerobic digestion will be used,
releasing the present aerobic digester for use as

an activated sludge unit. The activated sludge

unit has a volume of 3060 cu m (108,000 cu ft) with
a design organic loading of 0.368 Kg BOD/cu m/day

23 1lbs BOD/1000 cu ft/day). The units are quite
flexible and may be operated in any one of several
modes. Currently the unit is being operated in a
modified contact stabilization regime. The return
sludge is introduced at the south or head end of the
unit with the raw sewage introduced about one-quarter
of the way through the unit. Mixed liquor suspended
solids is maintained at approximately 1000 mg/l with
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a solids retention time of about 5 days.

As stated earlier, final clarification is performed

in two of the initially constructed primary clari-
fiers. The two clarifiers with a total area of

512 sq m (5510 sq ft) give an overflow rate of 18.5
cu m/day/sq m (453 gal/day/sq ft) and a detention

time of 3.6 hours at design flow, both well within
accepted design standards. At the time of the inspec-
tion, clarification was quite satisfactory with very
little carry over of suspended solids.

Primary and final clarifier sludges are stabilized in
an aerobic digestion tank. As the plant is enlarged,
the aerobic digester will be converted to an activated
sludge unit and anaerobic digestion will be employed.
Digested sludge is spread on drying beds at the site
and plowed into the ground after drying. Because of
limited area of drying beds, the operator feels that

he could not handle more sludge than is currently gene-
rated without incurring odor problems.

Final clarifier effluent is chlorinated at the
effluent junction structure. Two chlorinators,

one used as standby, are each capable of deli-
vering 910 kg/day (2000 lbs/day). As no chlorine
contact chamber was built in the initial phase of
construction, chlorine contact time was obtained

by backing up the effluent in the effluent outfall.
At design flow the theoretical chlorine contact time
is 41 minutes. The plant effluent is discharged to
the Laguna de Santa Rosa.

Dry weather flow through the plant is averaging about
7570 cu m/day {2.0 mgd). At these flows, the Laguna
plant has had little problems meeting most discharge
requirements established by the Regional Board. A
review of plant records for the past year indicates
they are consistently discharging treated effluent
with BOD5 averaging about 5 mg/l and suspended solids
averaging about 15 mg/l. Each is below the median of
30 mg/1l required for both parameters. Settleable
solids are normally no more than trace. However,
total coliform counts average about 20 MPN/100 ml,
greater than the required median of 2.2 MPN/100 ml.
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Additionally, chlorine residuals, which average about
8 mg/l, exceed the required maximum of 0.1 mg/l. This
is undoubtedly a result of poor mixing and will be
remedied by instaliation of a chlorine contact basin.
Results of E.P.A. 24-hour, flow weighted composite
sample are comparable to Laguna STP data indicating
BOD5 of 2 mg/l, suspended solids of 7 mg/l and coli-
form count of 6.0 MPN/100 ml (See Table 2).

With the current overloading problem at the West Col-
lege Plant, one proposal to solve the problem is to
divert a portion of the flow for treatment to the
Laguna Plant. Even though the Laguna Plant is designed
for 9460 cu m/day (2.5 mgd), it is possible that

with tight controls it could be pushed to treat a
greater flow and still meet discharge requirements,
Due to the nature of the process, precise predictions
are difficult to make. However, using upper limits of
accepted operational parameters and lcading rates, a
reasonable approximation can be established.

By increasing overflow rate in the primary clarifier
from 37.1 cu m/day/sq m (910 gal/day/sq ft) for design
to 61.2 cu m/day/sq m (1500 gal/day/sq £t) a flow

of 15,600 cu n/day (4.1 mgd} might be handled.

Assuming 63 per cent removal of BOD: in the primary
clarifier and 1,200 kg/day/cu m (75 lbs/day/1000 cu ft)
for a contact-stabilization regime, a flow of 26,500

cu m/day (7.0 mgd) might be treated in the one aeration
tank. As a check, a minimum detention time of 3 hours
would give a slightly higher flow of 27,200 cu m/day
(7.2 mgd). For final clarification, if the overflow
rate was raised from 18.6 cu m/day/sq m (455 gal/day/
sq ft), to 40.8 cu m/day/sg m (1000 gal/day/sq/ft),

the flow through the unit could be raised to 20,800
cu/m/day (5.5 mgd). It therefore appears, that of

the major units, the primary clarifier would be the
controlling unit with a flow of 15,600 cu m/day. Other
minor units, pumps and piping appear to be adequate to
accept that flow. It is possible that an interim solu-
tion to increase clarifier capacity might be the instal-
lation of settling tubes or modules in the clarifiers
to increase their capacity. The only readily apparent
limitation might be the lack of drying beds to adequately
handle sludge from the aerobic digester.
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In conclusion, the Laguna Wastewater Treatment Plant is
operated and maintained in a satisfactory manner. Plant
personnel are adequately trained and capable of operating
this plant. The plant is relatively new and the equipment
is in excellent shape so there is no apparent reason why
they should not be able to adequately treat to design flows
and possibly up to 60 per cent greater than design flows.

Sebastopol STP

The Sebastopol Sewage Treatment Plant was last modified
in 1949. The plant is located east of the City of
Sebastopol on the west bank of the Laguna de Santa Rosa
River. The plant consists of a bar screen, two primary
clarifiers, trickling filter, digesters, sludge drying
beds, oxidation ponds and a chlorine contact basin.
(See Figure 5). The treatment plant was designed theo-
retically to provide secondary treatment at a flow of
2650 cu m/day (0.7 mgd).

The treatment facility serves approximately 1800 sewer
hook-ups with a total population of approximately 4000.
No influent flow rate data are available; however, a
meter at the chlorine contact basin measures the efflu-
ent flow. Dry weather effluent flows normally range
from 1320 cu m/day (.35 mgd) to 1510 cu m/day (.40 mgd).
Assuming an evaporation rate of 1.2 m (4 ft) per year,
evaporation in the oxidation ponds would account for
another 190 cu m/day (0.05 mgd) to the influent flow.
The wastewater is principally of domestic origin.

The headworks, contained in a small three-story building,
consist of a bar screen and raw sewage pumps. Located in
the basement, the bar screen must be manually cleaned.
Raw sewage pumps #1l, #2 and #3 pump from a sump, which
also receives recycled trickling filter effluent.

Pump #1, rated at 2180 cu m/day (0.576 mgd), pumps to
the No. 1 Clarifier. Pumps #3 (rated at 2180 cu m/day
(0.576 mgd)) and #2 (rated at 1635 cu m/day (0.432 mgd))
pump to the No. 2 primary clarifier. The #4 pump, which
by-passes the bar screen to pump directly to No. 1 clar-
ifier, is not now being used because of constant plug-
ging problems. Screening this flow of wastewater to
pump #4 is difficult because it is pumped directly from
a manhole upstream from the headworks building. Thus,
the total pumping capacity of the headworks is 5450
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cu m/day (l.44 mgd). With the varying flows, the pumps
phase on in the following order: (1) No. 3, (2) No. 1
and (3) No. 2. When there is only enough flow to keep
No. 3 pump operating, there is no flow to Clarifier No. 1.

The primary clarifiers, both Dorrco Squarex Clarifiers
Type AZ, are of a square design with spring-loaded bot-
tom scrapers. The No. 1 Clarifier is 7.9 m (26 ft)
square and 2.1 m (7 ft) deep with a total volume of

134 cum (4740 cu ft). The No. 2 Clarifier is 9.1 m

(30 £ft) square and 2.4 m (8 ft) deep with a total vol-
ume of 204 cum (7200 cu ft). As noted above, the

flow to the clarifiers is not equal or consistent. All
flows up to 2180 cu m/day go to No. 2 Clarifier, with a
maximum load of 26.3 cu m/sq m/day (640 gal/sq ft/day)
which is within a range of reasonable loadings. However,
under dry weather conditions, the No. 1 clarifier is
normally quite under-loaded with periods of 12 hours or
more at night with no flow at all. During the inspection
period, neither unit appeared to be working satisfacto-
rily. Floating material was present with bubbles rising
to the surface indicating anaerobic conditions and

poor sludge removal. Both units had been drained and
cleaned in the past year but the operator had no know-
ledge of the present condition of the sludge scrapers.

The trickling filter is 20.7m (68 ft) in diameter and 1 m
(3 ft) deep. Hydraulic loading without recycle to the
filter is about 4.5 cu m/day/sq m (110 gal/sq ft/day)
while the organic loading is about 3606 g BOD/day/sq m

(74 1bs BOD/day/sq ft). These rates are high for a con-
ventional trickling filter which should be in the range
of 1.0 to 4.0 cu m/day/sq m for hydraulic loading and

80 to 400 g/day/cu m for organic loading. A variable
portion of the flow, perhaps up to one-half of the influ-
ent, is recycled at different times during the day. Dur-
ing the night-time hours, usually from about 11:00 p.m. to
8:00 a.m,, the total flow is recycled. The recycle, all
manually controlled, is for the most part to maintain
enough water in the system to power the filter distribu-
tion arm. The distributor arm has, due to many years of
use, become quite deteriorated and will need to be
replaced soon. The unit still has the original mercury
seal, which as a result of state regulations, will have
to be replaced. At the time of the inspection, there
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appeared to be a viable bacterial growth on the media.

The trickling filter effluent flows .to four unmixed oxida-
tion ponds. The ponds, all approximately 1.5 m (5 ft)
deep, cover a total of approximately 2.0 ha (5 acres).
They are operated in series with a theoretical detention
time of approximately 20 days. However, to reach a com-
monly accepted organic loading of 220 kg/day/ha (20 1lbs/
day/acre), approximately 87 percent of the 360 kg

(800 1lbs) of influent BODe would need to be removed
through the primary clari%iers and trickling filters.
This seems unlikely considering the condition of the
plant and in light of the lack of final clarifier.

Built into the final oxidation pond, using baffles, is
the chlorine contact basin. At average flow the theo-
retical contact time would be about one hour. The only
measurement of plant flow is at the influent to the
contact basin. The effluent goes directly to the Laguna
de Santa Rosa.

Treatment of sludge from the primary clarifiers is accom-
plished with a set of two-stage digesters. The primary
digester is heated and mixed with a capacity of 174 cum
(6280 cu ft). At time of the inspection, the unit had
just been cleaned and was ready to be put back into oper-
ation. The secondary digester is an unmixed, unheated
unit of 222 cum (8000 cu ft). Digested sludge is dried
in sludge drying beds on the site. No data is available
to evaluate operations but the units appear operable and
in satisfactory condition. Assuming 50 percent removal
in the clarifier, the organic loading to the digesters
would be around 0.45 kg/day/cu m (0.028 lbs/day/cu £ft)
which is well below accepted loading factors of 1.6 to
6.4 kg/day/cum (0.1 to 0.4 lbs/day/cu ft).

The plant is operated and maintained by one primary oper-
ator with an addition maintenance man to cover on days

off and assist when needed. The operator, who lives in

a house adjacent to the site, has been at the plant quite
a few years. Considering the poor condition of the plant,
he is able to keep the plant operating in an acceptable
manner, but has little formal training or knowledge of
treatment plant processes. Because of their age, the
condition of most of the plant units is quite poor and
requires more time than would normally be needed for main-
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tenance. Several operational procedures, the recycle of
trickling filter effluent for one, are not automated and
require manual operation. This requires the operator to
be available to make plant adjustments as flows fluctuate,
particularly as the flow drops significantly during late
evening hours.

The treatment facilities and oxidation ponds are located
on the flood plain of the Laguna de Santa Rosa. Flooding
which cccurs almost annually with big storms causes oper-
ational problems as well as limits access to the plant.
During the big floods of 1955 and 1964, the plant was
almost completely inundated. A high water mark on one

of the doors indicates the water level as about 2 meters
(6 ft) above the pond embankments and about 1 meter (3 ft)
above the trickling filter media, obviously making both
useless.

Rohnert Park STP

The Rohnert Park wastewater treatment facility serves
the cities of Rohnert Park, Cotati and the Sonoma State
College with a total population of approximately 11,000.
The treatment of wastes at the present site will be dis-
continued in the next several years with the completion
of an interceptor line to transport the waste to the
Laguna Sewage Treatment Plant. Existing facilities will
then be used as an equilization or flow surge facility.
These existing surge facilities were designed and built
as a demonstration project by Yoder-Trotter-Orlob and
Associates under a grant from EPA in 1972.

Major treatment units in the plant are a comminutor, flow
metering device, primary sedimentation tank, digester,
sludge drying beds, equilization pond, oxidation pond

and chlorination facilities. The plant is capable of
giving primary treatment to approximately 1890 cu m/day
(0.5 mgd). Dry weather flow averages about 3780 cu m/day
(1.0 mgd) with a daily range from 1890 cu m/day (0.5 mgd)
to 6050 cu m/day (1.6 mgd). The maximum hydraulic capa-
city is 22,700 cu m/day (6 mgd). Treated wastewater is
discharged to Hinebaugh Creek which flows to the Laguna
de Santa Rosa,

The headworks facilities, which include the comminutor
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and the flow meter are capable of up to 22,700 cu m/day
(6 mgd). However, the rectangular clarifier with a
capacity of approximately 188 cu m (6700 cu ft) is
capable of treating only 1890 cu m/day (0.5 mgd) which
is almost always exceeded. The anaercbic digester is
an unmixed, unheated unit operated at about 20°C (68°F)
and 20-day retention. Because of the heavy overloading
and short retention time at the existing temperature,
operational problems have been present since initial
start-up of the unit in 1971.

The surge facility, a sedimentation-equilization basin
with a surface aerator, has a capacity of 2840 cu m
(0.75 MG). This offers a 3-hour retention time at the
maximum design flow of 22,700 cu m/day (6 mgd). Pool
sweeps, used to keep solids suspended with water jets,
were evaluated as part of the demonstration grant

and appear to be infeasible in this situation. The
oxidation pond, as the plant is converted to an equi-
lization facility, will be used only during wet

weather as a storage unit. The pond area is 4.86 ha

(12 acres) with a depth of 1 meter (3 ft). At present,
it is heavily overloaded at about 1750 kg/day/ha (150 lbs/
day/acre), and flow appears to short circuit through the
pond. Chlorination facilities and a chlorine contact
basin are located in the southeast corner of the pond.
Effluent is discharged directly to the Hinebaugh Creek,
a tributary to the Laguna de Santa Rosa.

Even though the plant is heavily overloaded, the oper-
ator is doing as well as can be expected, and in general,
the facilities are operated and maintained in an accept-
able manner. With the exception of the clarifier and
digester which are heavily overloaded, no significant
operational problems were evident. The single operator
is quite competent and has a good knowledge of treatment
plant processes. The plant is manned 8 hours per day,

5 days per week and has an adequate alarm system to warn
of any operational problems when the operator is not
present.

IITI Conclusions and Recommendations.
A. Conclusions

1. Wastewater flows generated by the City of Santa Rosa
exceeds the available treatment plant capacity. This
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phenomemon is especially severe during the wet weather
months.

During the 2-day survey of the West College Avenue STP,
the plant was meeting federal standards for secondary
treatment with respect to BODg and fecal coliform.
However, the effluent suspended solids were not within
the secondary treatment requirements. The relatively
high concentration of suspended solids in the final
effluent can be attributed to the algal content of
Pond II effluent.

Filtexing the final effluent from the West College
Avenue STP was not highly effective in removing the
nutrient concentrations. The detention time in the
oxidation ponds is not sufficient for complete trans-
formation of nutrients into algal cells which can
readily be filtered from the effluent flow.

The Laguna Wastewater Treatment Plant is being oper-
ated and maintained in a satisfactory manner. With

the exception of total coliforms the plant is consist-
ently meeting discharge requirements. With good con-
trol of operational parameters, which can be reasonably
expected considering the caliber of operators and con-
dition of the units, the plant might be able to achieve
discharge requirements at flows up to 15,600 cu m/day
(4.1 ngd).

Most of the treatment units at the Sebastopol STP are
in a run-down condition stemming from the age of the

plant. Many of these units do not function reliably

and are overloaded. Effluent suspended solids do not
meet secondary treatment requirements. The e¥fluent

is high in nitrogen and phosphorus. The frequency of
flooding at the plant site creates a hazardous condi-
tion with respect to public health.

The Rohnert Park STP is overloaded and incapable of
meeting secondary treatment requirements with res-
pect to suspended solids and BODs. The effluent is
high in nutrients, especially ammonia, organic nitro-
gen and phosphorus.
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B. Recommendations

The following recommendations are interim improvements
that should improve the performance of the West College
Avenue STP:

l. If chlorination of the trickling filter influent is
to be continued as a means of odor control, it is sug-
gested that close monitoring of this flow for chlor-
ine residual be practiced as a preventative measure
against over-chlorination and subsequent kill of
trickling filter organisms essential for optimum
treatment.

2. It is suggested that secondary clarifier effluent be
returned to the trickling filters in lieu of settled
secondary sludge. This practice should improve the
reduction of organic material through the trickling
filter process.

3. It is recommended that the sludge lagoon supernatant
be returned to the headworks of the plant rather than
to Pond II. It is believed that this supernatant flow
imposes an unusually heavy organic load to Pond II and
is inadequately treated by the time it reaches the
final effluent.

4, It is suggested that the recirculation pumps that
return Pond II effluent to the influent end of Pond I
be run continuously rather than intermittantly. This
practice should stabilize the process and improve the
performance of these ponds.

Recognizing that the previous recommendations are only
interim improvements intended to improve the efficiency
of the West College Avenue STP and that these improve-
ments may not be sufficient to produce an effluent of
such quality required to prevent further degradation

of the stream to which this plant discharges, the fol-
lowing recommendations are offered with respect to the
four plants discussed in this report and the proposed
regionalization plan presently under consideration:

l. The Laguna wastewater treatment plant should be
expanded as early as possible to provide the capa-
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bility of treating the wastewaters from Rohnert Park
and excess flows from the City of Santa Rosa.

In view of the fact that the Sebastopol STP is anti-
quated and a potential health hazard, it is recom-
mended that this plant either be replaced in the near
future or wastewaters from Sebastopol be diverted to
the Laguna wastewater treatment plant.

Considering the fact that major modifications will be
necessary to upgrade the West College Avenue STP, espe-
cially with respect to nutrient removal, additional
studies should be undertaken immediately to determine
the most feasible solution to the problems that pre-,
sently exist. At the present time, the alternatives
that should receive complete consideration are 1) up-
grading the present facilities, 2) provide some means
of effluent disposal, or 3) diversion of the waste-
waters from the West College Avenue STP to an expanded
Laguna Wastewater Treatment Plant.
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APPENDIX A

City of Santa Rosa,

California

Sewage Treaiment Plant

DESIGN FACTORS

ESTIMATED POPULATION

Domestle
Pregent (1950)..cceceienccccascnsansonsnacssrasacsscccen
Design (1970)..
Industrial Equivalent
Present (1950). . ccaectcsasnsccsccccscsoncsnsencoascanses
Design (1970)...ccccccceerasnas
Total desSigNec.eveernnscssncsassocascsossesccscessaccanccas

FLOW, Million Gallons Per Day

DeSIgN. s.ivaescrssecccncsncsncscsscnsescscassossssnosssnsse
PeaR .iieiieacnosasnnceoasscccsosorsnrsssarssasnsnsssinens

Peak StOIM. . avcesssissstanssasssossssssssctssescrocnncnnes

DESIGN LOADINGS

Flow, million gallons per day ...ccccuvsvee essssse
B.O.D., PPM.civtrncccscrencsnsssnssssssssssscnns
B.0.D., 1,0001bs, perday......creececsncacsncace
Suspended solids, PPM...cccvceccccccccess cecans

Suspended solids, 1,000 1bs. perday....ccececovesseessssnces

BAR SCREEN

Channel width, feet..ccccrvaceecscaancsans
Channel depth, feet...c.ceeeacrectoncncnes
CGhannel arca, square feet......cevenvncane
Clear opcening between bars, 1nches...ausee
Screen opening area, square feet ...... teticasecesasssasanres
Maximum head loss, feet ...vceviecncacnns esescssscenacsnann
Velocity through screen, feet per second

Minimum flow .....00

Design low...cce0ee.

Peak floW . ooceececcecsatosacertaasascsansscsnscocsccnnas

Peak storm flow coceeeesnsnancee ececcessssassantncnssnuns

ALL FLUME
Throat width, InChes ...ceveeviearccccccsssncssrocatassencnse
Discharge head, feet

Minimum floW soeesessensscesssasassestoccssncsnsessanes

Penk 8LOTM flOW .ccvesranssccncsscsnscascsnsssasnccnssncse
Submergence, per cent

Minimum flow ..cceeeecseserraccacecscesasssencscnsccscns
DeBlgn flow. ceveescenncaccccncscecss
Peak flow . .ovvveeesssccassssacancnns
Peak 8torm flOW s ocesssasessssrssescassasstsassssnssnnss

PREAERATION TANKS

NUEMDer s ccerresnoesscnssesenoatsocscasassssnsensonscssoass

Width, feet.....ciavnsecanocss
Length, feet...oveeussocasence
Average water depth, feet.....coeverenrsarcccsascscncnccaces
Detention time, ROUrS ..ceceevvsnscctcsacassascsnasssnssonce
Number of air diffuser tubes Per tank ..scecsssssescessssences
Rated capacity per tube, cu, ft, PEr MIN,ieseesersnescnssrnsse
Alr supplicd per tank, cu. ft. per Min., ..evecvseescrcccccnces
Alr supphied, cu, ft, pergpm..... sessesascevesssaacesenancs
Alr supplied, cu. ft. per footof tank length..c.ceceecaccecaccs
Moximum hydraulic capacity per tank, mgd..cceseecsosrceacca

SEDIMENTATION TANKS (primary and secondary similar)

NUMDOT ¢saneerasssarcannsnetserssasarcavancscansesssonasasses
Width....veeenaenns ccscsses
Length, feet...
Average water depth, feet....
Effluent weir length per tank, feet ...... tetesscsacsrasnsaataa
Detention time, hOUTS ceeeveerenssscsnsansssoasscesssansasss
Mean velocity, ft. per min. ceveeceieccracsccoscsscacssncsons
Overflow rate, gals, per 5q. ft. Perday .cssesecsscsceosassns
Overflow rate, gals. per ft, of wetrperday c.cevvucncne

ximum hydraulic capacity per tank, mgd....aceessesesccnss

AY TREATMENT
Assumed B.O.D. reduction, per cent ,...ccevencessrconssanas
B.O0.D. reduction, ppm...c.csceeseccnesannocnacs vee
B.0O.D. reduction, 1,000 Ibs. perday....cccecceences
Assumed suspended solids reduction, PEr CeRt ceeescsenssases
Suspended solids reduction, PPMe.cesvessoscsassonrsne
Suspended solids reduction, 1,000 lbs, per day...ccccesseen

19
110
,10.00
i64.33
1.5
1.22
1,200
15,200
9.0

PRIMARY EFFLUENT

B.O.D., pPM....c.cesecovssacnaens cecsecscsnctccnsessasnses
B.0.D., 1,000 1bs. per day.ecssscccccercencencnsonsssssnsson
Suspended solids, PPM....veresessccsisnsrancans seedssensasas
Suspended solids, 1,000 1bs, per day....ouveceseccsecsannonacs

MAIN PUMPS (Direct connected to engines)

Maximum capacity per pump, mgd.......
Maximum head, feet......ccveeeesearcrercanecccscsersonssans

TRICKLING FILTERS

Number........
Inside diameter, feet..c.cotieecssccccccsencessncsarscnscanss
Average depth of filtering material, feet ....covviirciscccesans
Sizo of filtering material, inches .....cieevaeeccenceacns
Net area of filtering surface, acres...........
Volumne, acre-feet ....ccceeenee
Recirculation ratio

Peak flow, 9 Mg soverceccecitesssrstoascascssssssancencs

Design flow, S mgd c.ccacerercecscsssssesssccssastasasnass
Volumetric loading (peak flow)

Per filter, mgd..

Peracre, mgd...ocessvesascrarncssnnncacsssasnacessasancs

Per acre-foot, mgd ...cceenrccrarsnrscanconasvrcnancsacnacs
B.0.D. loading (design flow)

1,000 lbs per day per filter .. .coueeerecnnscccnncsconcnccans

1,000 lbs per acre-foot per day..csssessscesesacsncscanscnsse

1,000 lbs. per equivalent acre-foot perday.....cccccvueenans

SECONDARY TREATMENT

Assumed B.O.D. reduction, per cent svceecarscecncscasssnncses
B.0O.D. reduction, PPM.ceescscanasssscansas
B.O.D. reduction, 1,000 lbs. per day........

Assumed suspcnded solids reduction, per cent ..
Suspended sol:ds 1eduction, PPM.ceeseeccacsccncescasanansas
Suspended solids reduction, 1,000 lbs per day........... teses

PLANT EFFLUENT

B.O.D., PPM..ccsesosssanans secsasssssssnnnse
B.0O.D., 1,000 1bs. per day...ccccesesccancanse
Suspended solids, PpPM c.encceenscnns eesaranessenssansns
Suspended solids, 1,000 1bs. per day....................

OXIDATION PONDS

NUMDEY ¢4 2cactoteanarssansastssssnsssssseassnancsssssaanssss
Total area, ACTre8 cssesessnsssortsnsserssssessrassacsarssarss
Average water depth, feet.....covvevennercassccnnonanse
Total volumc, acre-feet ..o.cevrereescansosnscncccsacsncsnes .
Detentfon time, dayS cecsecesssessscsssnsscssssasnasssensrsen
B.O.D. loading, Ibs. per acre-foot per day.........

DIGESTERS (2-stege digestion)

Inside diameter, fCCl.csisascectensonnsscacnnssssscssssassnns
Side water depth, feet ..... teecsscecsccecnncensantsrsanasen ..

Total volume, 1,000 cu. ft. soecevrarrenncrcecsvccssnncsnsnone
Volume, cu. ft. per capata (36,000 population) vueeeeeescesenses
Average LEMPEratire, *F .oveoscrecercecccnscascncancsscsccss
Loading, 1,000 1bs dry solids perday....ceviecnanccancsanaas .
Assumed mofsture, Per Cent .. .vuieiccacsscocsssssaaccsarssss
Volume of wet sludge, cu. ft, perday........

Detention time of wet sludge, daysS..evesaasesscsnssasacsaccncs
Assumed volatile matter, percent.....eevaee cbeavsesesnansy
Volatile matter, 1,000 lbs. perday....cocccececeas cemnees cess

Assumed reduction in volatile matter, percent...ceeeseseacsacns
Volatile matter destroyed, 1,000 tbs. perday.....cccvv.e PR

Assumcd gas production, cu. ft. per lb, volatile matter destroyed

Gas production, 1,000 cu. ft. perday...ooevcveecennes [ .
Assuied heat value of bas, btu per cu. ft
Total heat, 1,000 btu per d2Y.vevesesessesscrsanssccencassanse
Estimated power available, brake hp...ccicencscecconcnanesaans

SLUDGE DRYING BEDS

Number.cecoceseean
Width, feet....

Average depth per applicatton, inghes
Total area, square tcel...ovevens.

Arca, square fect per capita (36,000 population).ceeeccesssasoas
Added solwds, lbs. per sq. ft. per year......

216

110
4.25

2t0 3.5

0.436
1.8

11
11

9.0
41.3
9.2

2.25

2.25

52.4
4.0
220

14.3

13.2
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APPENDIX C

Data Colliected from Field Investigation

Table 1
"Etspewwb Ex.os-”&/e" Bod..— Mg/le T Cob - "t/e
8/54 %2 | Avs. || §4r | S5 ] Av

Sampe RN+

WesT Giieqe Ave. STP:

InFLUEG T 165 | 228 180
. Rmery Ermiuent 75 98
TRiek. Fiurer ’NFLuENT' 94 103
Trick. Fiunen, Brracentf] 72 8o
Finac Carizisr Erve, 42 45 37
Oxontion Rap Emre. || 44 | 37 67
Ox. Ponin B ( Fiererep) 36
SInaL EFFwenT g 37 34 22
Finaue E80C. (r—‘u.n-:.zeb> W 9
SercuDARY SLuneE | 123 | L

Lacunva STP:

. _INFLusNT

l-'_:NAL. EF'FL..(EN T

Sesastoroe STP: i
INnFLUENT

Finae EFrreuenT

R =Ry Pape STP:

INFLENT

Finau EFFLue~T



Table 2

Sampe Dot NH,~N (75/2) l[ NO,~N ("3/2) ] Noy-N (7%,
I 78 7N I 79 E29 Y e 2N

Wesr Cog&—(;:—_[\va ST o |
o~ . 22, 0.22 ]| o.1.
FinawGaririer Erec. || 18 0.13 | 0.15
Oxiparien. Bnp Esmu. || . .58 0.4 . |0.2
_ Ox. Bwp Erre Cmcrsrze_o) 5.6 0.2 |o.3
Finae EFFwe~T . 59 19 | 2.z
FinaL ErrFL. (Fu..-srzep) e t.7 1.8
Laguwa STP ErrFiie~T 0.9
Si vopoL STP EmrLueNy 0.5
. 0

[onnizrT Park STP ErmuenT .

o Sampee BT Org N (m3/e)
» 8/n | 8/an] AV
Wesr Coreege Ave, STP:
AnFLusNT | o (A 9 7.5
— __ FivacCunririer EFFe. 7 5 6.0
. _ . Oxipation Reip EFre 42| 52| 4.7
_ Ox. Powp E (F?LTERED) 2.7 1.9 2.3
- . FiNaL ErmeasaT 51 )| 59| s5
Fvaw Erme. (Forersd) | 06| 26| 16
[Aguna STP Esriuent 0.8
Si  sropoL STP Ervucnr 10. 1
Ronsserr Paex STP Eecruen T 12

i
|

/21

7.0
9.2
o
83
"
7.8

2.6
9.9
8.1

10.45

8/aa | Ave
14 14
14 | 14
=3 s
14 | 145
Is | Is5
14 4.
- 12
12
18



Table 3
SeeciaL TESTS

Wesr (orrege Avenue STP-
Bo.b — M.

L Sampeee Panr .

5-opAay 12~bAay 15= DAY 20 -DAy 25-pay
FinaL EFruenT — 21-22 Auq.73:

50 m/ &7MP’e /300 ml 20 3 34 i 4‘8*

20 m| $'-IMP|€ /300 ml 25 35 109 17

*¥ A fbues‘f‘-'or\ablc value tecouse < 0.5 M3 % Lo was kft 28 2 s
Nere: A 32-pay BOD was run on He 0 m/ r.va/e/;ca ml with o r*esu/f'
of 123 "‘3/(", bt <o. = ma- O: f. vemained in the bellle,

Table 4 - -

— —_ Corpen _ Anacyses AT LAGU/I/A STP oo

SaAmpee PownT Dare Cu Convcenrizadon — "1

_INFLueNT - A3 Ang. 73 — _ . . 0.28

. EFFLuenT | . | _22-23 Ng. 73 .02



Table 5

Results of Bacteriological Examination of
Effluent Discharges from Sewage Treatment
Plants in Santa Rosa, California Area

Coliform per 100 ml

Sewage Treatment Plant Date Total Fecal
West College Avenue 8/22/73 420 <67

West College Avenue 8/23/73 170 <67

Laguna 8/24/73 110 6

Sebastopol 8/24/73 120* <20

Rohnert Park 8/24/73 3700 50%
*Estimate

Source: Laboratory Support Branch
EPA, Region IX
9/73



Table 6
Fiecdo DATA

WesT Corccga Avenus

S'T‘P

PrimARY

F'mm. Cuae.

Fivaw ErreuenT

Time Frow INFLUENT EFFL!AENT EFrLdcnT
(ngd) | Teme (c) | CEr2743 LW o) |Tme Co) [Tt
21-22 Aug. 73: B L e ) i
12:00 Neow 8.8 253 L 0.45 24.5 23.5 TR,
400 Pnm. 7.8 255 o045 I 255 23.5 Tz
__B:00 Pm, __ 7.0 240  |__o0.15 240 . 2lo__ |. o.10__
__12:00 momiGHT | 6.8 || __24.5 _0.30 _ | 235 _}| 2ro0_| o.io
_4:00 Am.. _{ _3.7 .. 23.0 _o.ust | 225 195 | O.o5
_8:00_A.m. _ 4.0 _.23.0 0.05 23.0 20.0 0.0
~ 23 Aug 73: ) h
12:00 NOoN 8.9 2570 0.45 24.5 23.0 c.o2
400 PM. 8o 250 045 2570 24.o 0.05”
. 8:00 PM. 75 250 0. 30 24.5° 22.5 o.10
12: 00 MIDNIGHT 6.9 24.0 0. 30 24.0 215 Q.20
400 Am. 3.7 24.0 0.10 23.9 20.5" o.10
8:00 AM. 4.5 23.0 TR. 22.5 20.0 o. 10




Table 7

Fietd RATA

Laguna Sewase Tesarment Pranr

E e LuweNnT

Time Frow
Seir Souos(™YL fp
22=-23 Pyg, 73: .
H:45 A M. 22 23.0 22.5 o
_ 2:55 Pm. 2.5 23.0 23.0 ,
5:50 PMm. 2.4 23,5 23.0 0
_8:52 PM. 2.2 23.0 23.0 &)
{I:40 Pm 2.2 23.0 23.0 L T2,
2:55 Am. 2.0 23.0 23.0 ‘ Tz.
5740 AM. 1.6 23.0 23.0 Tz.
3: 45 AMm, 1.5 3.5 22.5
- Table 8
S=easToron Sewmge TREsTmanT PLANT
 Time  Fiow W InFruenT ErriuesT
Temeegaruas () || Tomreramuae (°¢) |Sem Sc'uo:(’"%'//,
26.5 22.0 ~a
28.0 23. 5 . o./
26.5 23.5 o-/
. 26.0 23.0 TR.
2570 22.0 0.05
24.0 21.0 . Tx.
23.5 21.0 Tr.
26.0 20.0




Table 9
Ficeo Dara

RounerT PRk SewWAGE TREATMENT PoAnT

Time .

2-23 A 73

. S:oo Pm,

. __ 800 BM.

. _H:00 Pm.

o 2116 AMm.

1106 AM.
2:04 pm.

INFLueNT “

Errivent

... 2bo

e 20.0

Serr Sewvios ( m’%//w)

20.0

195

2.5 I
22.5 T
. 22.4 Te
.. 22. 0 __|____ TR




Citeruve Pesiowunr Dara ar Toewwune Ficrees

Table 10

Wesr Gueee Avevue STP

. Kaw Sewace Crrorsnwe Chriorine
Staron DA:n:— § Tims Fiow ADbB T ION REsduac *
(’"?-'J) (1b/aay) (.'P-P'm-)
RickLinGg FleTER &/
Inerkcnr (in W W) 2z 2118 2m, 85 240 0.0
Thienimw G Flersr
EFFLUENT 8/22. , 2:15Pm, S, 57 240 0.0
TRuckunty Ficrer,
ficenent Gas Mk/.) 6/23; E:50 A.m. .8 260 .6
TRBcceinrg Fiersr,
EFFLUGNT 853 . &350 Am, +.& 290 0.0
Ficrere fam Disewargs
- 2 [ =]
Ao 1) &3, 1:35 P 8.7 260 25
Fior =2 Rem Discwnng €
(R Mo 2) 8523 Gioo P.mM. 7, 5 0.0
3y Caurorvm Depretment oF Fisu § Gone

¥ AwALyseEs PERFORmNED



APPENDIX D

California Regional Water Quality Control Board
Nerth Coast Pegion

FOUTITORING AfD REPORTIIG PROCGRAN 110, 72-42
for

CITY CrF SAIITA ROSA
Sonoma County

VST CCLLEGE AVENUE SEUAGE TREATIIENT PLANT
HOIITCRING

Treatment Plant lonitoring

Samples shall be collected at the point of discharge to the oxidation
ponds, Composite samples may be taken by a proportional sampling device
approved by the Executive Cf{ficer or by graov sorples composited in propor-
Zon to flow, 1In cowmpositing grab samples, the sampling interval shall
not excead one hour, The following shall constitute the nonitoring
program:

Constituent Units Type of Saupls Sampling Freguency
BOD{20°C, 5-dzy) rz/l. &-hour cormposite weeldly
Setuieable liatter ml/1 grab daily
Honfilterable llesidue mg/1l g&-hour composite veekly
Hyérogen Jon pH grab daily
Haydram Flow ngd — daily
hkverage Daily [low mgd —_— daily

Final Efflusnt llonitorinz

Sarples shall be collected in the chlovine nixing chanr2l at the last
practical point before the efiluent is discharged to Santa Pcsa Creek.
The following snall constitute the final effluent monitoring program:

Constituent Units Type of Sarple Sampling Frequercy
£0D{20°C, 5-day) mg/1 grab weekly
Settleable liatter ml/1 grab daily
fonfilterable Residus ng/l zrab weekly
Hydérogan Ion pii grab daily
Colifora Organisms iP1i/100 ml grab vieekly
Chlorire Residual ns/1 grab daily

I'ish Lioassey 90~hr $ survival grab monbhly
lidrum Plow nzd e daily

Average Daily Flow ngd — daily

The three-spined sticllebacl, Gasterosucus ccceleatus, shall be used as
the test orgenism for the Fish Bioassay anzalysis.




Order Mo, 72-42 e

REPCRTIIG

Monthly monitoring reports shall be submitted to the Regional Board by
the 15th day of the following month, In reporting the monitoring data,
the discharger shall arrangs the deta in tabular form so that the date,
the constituents, and the concentrations are readily discernible., The
data shall be sumprarized in such a manner to illustrate cleaxrly the
compliance with waste discharge requirezents, The monitoring and any
necessary narrative reports shall be transmitted in accordance with
specifications of Resolution Fo, 71-5 adopted by this Board on
February 3, 1971.

.~

Ordered by

Davad C, Josepn
Executive Officer

Ccioder 25, 1972



APPENDIX E

California Regional ‘Jater ualityr Control Board
irorth Cozst Region

Order iio. 72-42

1JAST DISCIARGE REQUIRGITS
for

CITY OF SAuTA RCSA
i[EST COLLIGT AVARIUS SSUACG: TREATIIONT PLaT

The California Regioaal iiater Cuality Conirol Zoard, ifcrth Coast Region,
finds that:

1. ilwdeipel waste o nost of the City ol Santa nlosa is treated at
the \lest College Avenue Sewmge Treauiisint Plant prior to discharge
to Santa Rosa Cresl, During dr- wetther, waste is treated to
»secondaryh level, disinfected ard dis cn.arred to the relatively
suall creel flow, Deczuse ol i.".a.lltr-—'lu.o.l, wat weather flows are
extrenel; high and treatneat efTicicacy is lowered.

2, 'The design "canacity* of tie ‘jest Collzze Avenuz Seirazzs Treatment
Pla.n.u is 5 ngd. FHowever, oxidation poands anrd G.lSlnleCtiO.‘. facili~
tiss have enabled conrliance virth convenbional eifluent parameters at
dry weather [lcw rates up to 5.5 ng

3. Oa Jwae M4, 1971, the Reziorzl Board adopted Interisn: llater Quality
Corttrol Flan for the Ilorth Cozstel Basin whicha included a ‘Progran
of Inplexsntation cailing for diversion of axcess flors froii the
esy follege Avenue Sm\ra."c Traatuent Plart in 1972; expansion of
care.cit" at the laguna Sevzge Treatuent Plart in 1673; end manage-
ent of corzin

e
Zlad ratural and weste flows in the laguna de Santa
5, 197k,

iosa oy 12y 15

I, Beneficial uszs ol Santa Rosa Creei: and Iaguna de Saitta DRosa ianclude:

a, agriculvural wabter sungl;-

b. preservation and ewwrncenent ol fish and vildlife
c. Trecreation
&, eaesthetic enjojment

Beneficizl uses ol the Pussisn Ddver include:

a., Gouestic viater supply
b, industrizl ater sunpl:-
¢, agricuwlaural wvcier sunply
8 ]

&, wabter contact recreztion
e, Dnrese fv" tion a~d canancenent of fish and wildlife

esa
£, eaestinetic cnjo,1ent

N



Order i.0

5.

(0

9.

-\—nﬂo

72-42 -2~ Jvetober 25, 1972

On February 23, 1972, the ;.e;w.on.—_l Board adcpted Srder bLo. 72-1,
ilaste Discharge Requireizeats for the Cit;- of Santa Rose .iest
College Aveaue Seuage Treatoeat Plant,

The Dureau ol Saritary Cngincering, Celifornie State Departuent of
Public iiealth, has \,sta.ol..s..ca ~Unilorn Guide]_i;ﬂes for Sewage Disin-
{ection" which requ.?_m sevage efilueit that is discharged to
epieueral streams such as Sznta ilosa Creek to bLe c-_lsw_mccten. to a
nedian coliforn lavel ol 2,2 :Fi/100 ul; the cor;esponcling

%0 mercentile ccliforu level is 4,3 iFI/1C0 .1,

The State of Californiz Derertuent of Fish and Caie has adoplted a

&«

b)
policyr witich calls for the prohivitiox ol zoaes of acute toxicit)r in
recelving waters,

The Board has notilicd the discharger aid the interested agencies and
persons oi its intenl to prescribe revised vlaste discharge require-
pents for the dischar;e.

The Doard in a public .izcl

Liy g neard and considered zll cortaents
artaining to the discharse.
=) €

, IT IS MBRCCY¥ O3BTRCD, that Lxder o, 72-1, llaste Discharge leguire-

L.enus -or the City of Santa Rosa liest Colleze Avenue Sewage Treatnent Flant,

a2dozted

on February 23, 1972, be rescisded aid the Ciir of Sante Rosa shal

coupl;” with the folloring

A. DISCUAAG

i

e
D,
C.

a.’

e,

LhaGs SPOCIFINATIONS

!

(D
m
E
i
[o]
ck

Tie discharg
fclloving l:.-'.u. S:

onrtain constituests in excess of the

Constituvan Uadts iedian 20 Percertile laxdaum
B3D(209¢, 5-day) 1/ 30 50 —
Settleable _atter 1,2 0.2 -~ 1.0
llonTilterable Desidue  ag/l 20 50 ——
Colilorm Organisas  -PL/100 .1 2,2 L.5 -
Total Chlorine Residuzl nz/). —— —_— 0.1

The discherge shall nob have a pi less than 5.5 nor greater than
8.5 scalar urits,

The nean daily dry wezther Jlov shall ot exceed 5.5 nsd.
Tne discharze suall ot ca a pollutioa.

deitiuer the iresatuent nor the discharge of vasie shall czuse a
Quisaace,



Urder o, 72-42 - Getoder 25, 1972

9.

lo.

The discharge snzll not cause the dissolved oxg-gen at amyr point i
Santa Nosa Creek to be less than 7,0 ug/l,

The discharge shall not cause visible evidence of any {loatable
iaterial or oil and greasc in the vaters of Santa Rosa Creels,

The discnarze shall ot cause botton deposits ai any point in
Santa Qosa Creel:,

me discharge shnall iot sigeificantl;- 2lter the color of the waters
£ Santa Ro;a Creel:,

The discharge shall not increase thne turbidit; of the vievers of
Santa nosa Cree;: nore than 209 above i t.urall'- occurring backzrow:d
levels,

The survival of test Iishes in 95 hour static biocasszys in undiluted
eflluent shall for amn; one determination eoual or exceed 70 percent
ol the test fish., The average survival for an three or nmore con-
secuvive determinations over a 21-dar pericd shall equal or excecd
90 parcent of the test [isn.

o toxic or othor deleterious substances shall be prosent in con-
centrations or guantities ithich vill cause del et,cr:L us arrfeckts on
aguztic biota, 1ildlife or water fourl or render amyr of these untit
for nucan consumption either at levels created in receiving wvaters
or as a reswlt ol biolozical concertrations,

Tae dischargzer shall coopl: with the “iionl’ooring arnd Reporting
Progran ilo, 72-42" and the “Geaeral Provisions lor :lonitoring ard
Reporting” as spacified b the ecubive uificer,

Counliance vith :cdian and percentile values will bz establiched b7

analrsis ol repre<:~.wauve sanpling results over the uost receint
30-da;- period.

un or before 12y 15, 1974, the Cil:- of Scnte Rosa shall elimirate
its discharje ol veste to ith2 Russian iver or any tributary
flc'.v'in'r to the Russian Diver during tac pariod ol (a7 15 th‘*oucn
enberer 30 and 21l othar neriocds whiea the flov ol tie Russian
River as icasured at Healdsburg (USGS Gaze no. 11-4340,00) is less

The City ol Saata losza snall co:.1pl'r ui"ch Discharge Spescitications
1(a, o, ¢, d), axd 2 through 10 of this order lortindtin,



Order i.o0. 72-42 ~ly= uctover 25, 1972

5,

The Cit;- ol San%z Rosa shall co.ply viti the following time schedule
to c.ssure coxpliencs vith discharze specirications, l(e), 1l and 12
of this Crder,

Report of
Tasl: Comleticn Datec Counlience Date
Conc-luct studies to deterine w7 1, 1970 iay 15, 1973
facilities required ©o co.aglzy
with ~cc-LL_re.-vnt.>
Design and construct facilities :277 15, 1974 127 15, 1974

and coapl;- with recuireseats

Certification

.

I, David C, Josepa, ecutive vificer, do

nered; certify that tue loregoiag is & full,
true and correct copr of' an order adovied ‘-J;-
$he California nezional lizter ualit; Control

Board, ilortl Coastel Negi on., on Jctooe; 25,

1972,

Original signed by

Pavid C, Josman
Executive ULficar



AFPENDIX F

SANTA RO%A “WEST CollE G <. T.P

77?:0«."-/(7 FILTER EVAWLATION

Cob F 355" E 260 225 160 /30
30%_ 190 ) 37
R

Size o Eacn Thiekumwg Fiorer,
biM\eT‘EL = HO =t
Depry = 4.25 »r
SurFAcs ARrea T ISoS FreE = O.218 Acre

VoLume = 40,400 Fr.? = ©.92( ARE~FT

HYD&f\uuc Loaping Rare -

6.0 myd
—_— - —
0.218 ArE 275 4 e , or K57 oo wm/"’)’/ﬁa

Organic Lor\qu Rare (COD)‘-

260 mg. Cob/fe X 32 x10° gal/day X 3.785 4/951
= ib cop
04530 x10° n\a,//b 6743 /Je,/

6943 1 <Pus, b Cop
40.4-% 1000 =13 172 /ds)'/ooo rr3 , or 2.785 Kj' w%a//w ~




Organi. Loaping Rare (Rod,): (Ass..um; THE PRIMARY EFFCLENT

HAS THS SAMS COD/BGDS' RATI0e AS THE  INFLUSENT UUAS‘T'ELOAT'ER\r

355"
wo/gobr = //‘io = l. 87

’M FLAENT ¢

172 lb C""‘D//.U’/IC‘O{\#T? b BOD " 30%
Ls? ] Cc% &or - ?2 ;/ja,/,oao =T 3) ot ,'4q a /d.)//a(

Gompamison o Acruar Trickling Firer, Perroemanvce 10 Empscac

Tekinwg Ficrer Desigy Foemuias:

menf\gy Esrcuent COD = 260 ”’9—/(

260 2'1'(, - ,39 m‘?./[.

sz—m&y EFFL—;\EMT‘ 730()_5- = .87

Finar Ciaesmer. EFFcvenT Bobd. = 37 "F/2.

139-3
Per Cewr Removal = ,—se,"z’( oo = 73.4 %

(SE‘-& Paoces.r DGS'IG;I\.I Manvuar Fee (//’<7R/)DIN.§:

Emriricaw Formutas :

Busring Wastewnren Thearmenr Peanrs, by Roy F Wesren, Mnc.,

Ocronzn, 197/, Cuarrea 4, pp. 4-1 miru- 4-39)

Nationace Ressapcd Coumnct Fermuca :

(o2

E, = 1+ 0-0085(-‘%—)%




139 n').f;_BsD_,-/p ¥ 32xw0¢ 5!*’49.:)/ x 3 785’-(/7.31 i 8
— > oy
W= ©. 453 x 10 "y.//é, 375 ’4-’)/

V= 092¢ ace-mr

I+L .
F = ( )/(H- B.aR)* R.= fé/éﬂ" C.87s
A .87 _
F= (Logwsi = 'S8%
12C = 7097

ANS ] Y2

E = )+o0.0085
! [ (092651 585)



