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FOREWORD

In January 2002, an Engineer’s Report Update (Report Update) was submitted to
Department of Health Services to request approval for operation of the First Step Project
for an additional two irrigation seasons, and approval for modifications to the South
Bayside System Authority’s (SBSA’s) recycled water treatment process. In response to
the Report Update, DHS requested additional information. The information was
submitted to DHS as a series of responses to their comments. On March 26, 2002, DHS
accepted the Report Update and the submitted responses, and issued an approval letter to
SBSA and the City of Redwood City to proceed with the modifications. Final approval
of the project is contingent upon the results of two demonstration studies. CT
compliance in the new chlorine contact pipeline and coliform testing in the proposed
storage reservoir.

This Conformed Report is a compilation of the following documents:
> First Step Recycled Water Project Engineer’ s Report Update (January 2002)

» The Response to Comments Letter from Whitley Burchett & Associatesto
Department of Health Services (March 11, 2002)

» TheFirst Step Recycled Water Project Approval Letter from the Department of
Health Services letter to South Bayside System Authority and the City of
Redwood City (March 26, 2002)

This Conformed Engineer’ s Report (Conformed Report) is the January 2002 Engineer’s
Report Update, incorporating within the body of the report the additional information
submitted to DHS. This Conformed Report includes two additional sections, not
contained in the January 2002 Report Update. These two sections are the responses
provided to DHS on March 11, 2002.

Modifications to the recycled water treatment process are in progress. Upon completion
of testing, results of the demonstration studies will be submitted to DHS.



1 INTRODUCTION

South Bayside System Authority (SBSA) currently produces recycled water under its
First Step Recycled Water Project (Project, First Step Project). The recycled water is
produced from SBSA’ s wastewater treatment plant for use by the City of Redwood City
(the City). Current recycled water treatment is a batch process for chlorination and
storage of treated water in arecently refurbished covered concrete tank®.

In accordance with the California Department of Health Services (DHS) approval of the
First Step Project for the 2000 and 2001 irrigation seasons, this Engineer’ s Report Update
is prepared to request approval of an additional two years of operation. Additional
approval from the RWQCB is not required per the RWQCB July 2000 approval letter
(Appendix A). Asstated in the letter, “...the Water Reuse administrative program as
outlined in the NOI [June 2000 Notice of Intent For Inclusion Under RWQCB Order 96-
011 Report] will not need additional approval from this Board.”

The objective of thisreport isto obtain DHS approval of modifications to current
recycled water process treatment and storage. It is proposed that the current batch
process of recycled water production be changed to a continuous process and that the
storage tank for the recycled water be changed from the aeration basin to a recently
refurbished covered concrete tank®. The changes proposed will not affect the demand or
capacity of the system and will continue to meet Title 22 and Regional Water Quality
Control Board Order No. 96-011 (Appendix B) requirements for disinfected tertiary
recycled water.

11 WATERREUSE PERMIT

The objective of thisreport isto obtain DHS approva of modificationsto SBSA’s water
recycling process. Modifications to the process will not change the capacity of the
system, and will continue to meet requirements of the RWQCB Order No. 96-011, the
general requirements of Title 22 of the CCR (December 2000), and the September 1997
DHS “Guidelines for the Preparation of an Engineering Report for the Production,
Distribution, and Use of Recycled Water”.

! Previously a covered out-of-service digester.



2 RECYCLED WATER

SBSA’srecycled water treatment system will continue to produce high quality effluent in
accordance with DHS and RWQCB permit requirements. Recycled water irrigation
systems will continue to be monitored in accordance with applicable regulations and
guidelines.

21  EXISTING TREATMENT FACILITIES

The existing regional plant is a two-stage biological advanced secondary treatment plant
with tertiary treatment, treating predominantly municipal and commercial wastewater,
with about five percent flow from industrial users. A plan view of the treatment plant is
shown in Figure 2-1, and a schematic of the primary, secondary, and tertiary treatment
processes is shown in Figure 2-2.

The treatment process consists of primary sedimentation, fixed film reactors, activated
sludge, secondary clarification, dual mediafiltration, disinfection (sodium hypochlorite),
and dechlorination (sodium bisulfite). The solids generated in the process are gravity
thickened, stabilized by anaerobic digestion, dewatered (using a centrifuge and drying
beds, or a combination of plate and frame presses and drying beds in the event that the
centrifuge is out of service), and disposed of at alandfill or utilized for beneficial reuse.

22 RECYCLED WATER REGULATIONS

SBSA recycled water production isin compliance with Title 22 regulations, established
in Title 22, Division 4, Chapter 3, of the California Administrative Code, and RWQCB
Order No. 96-011. This section describes the requirements under Title 22 and RWQCB
Order No. 96-011.

221 Title22

Under Title 22, “disinfected tertiary recycled water” is recycled water intended for use in
areas of potential human contact such as for the irrigation of parks, playgrounds, and
other areas (such as residential irrigation) where the public has similar access or
exposure. “Disinfected tertiary recycled water” meeting Title 22 requirements shall be at
all times “an adequately disinfected, oxidized, coagulated, clarified, filtered wastewater
or awastewater treated by a sequence of unit processes that will assure an equivalent
degree of treatment and reliability”. The existing treatment system and the proposed
modified system meet coagulation, filtration, and disinfection requirements.

The requirements for coagulation relevant to this treatment system are as follows:

» Colloidal and finely divided suspended matter shall be destabilized and agglomerated
upstream from afilter by the addition of suitable floc-forming chemicalsif the
influent turbidity exceeds 5 nepholometric turbidity units (NTU) for more than 5
percent of the time within a 24-hour period or exceeds 10 NTU at any time.
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The relevant requirements for filtration are the following:

» The oxidized wastewater is coagulated and passed through either a mono, dual, or
mixed media gravity filtration system, the flow rate entering the filter not to exceed 5
gallons per minute per square foot (gpm/ft?) of surface area

» Theturbidity of the filtered wastewater shall not exceed any of the following:

0 A daly averageof 2 NTU
0 5NTU morethan 5 percent of the time within a 24-hour period
0 10NTU at any time

The requirements for disinfection are as follows:

» A chlorine disinfection process that provides a CT (the product of total chlorine
residual and modal contact time measured at the same point) value of not less than
450 milligram-minutes per liter (mg-min/L) at all timeswith amodal contact time of
at least 90 minutes, based on peak design flow.

» A median concentration of total coliform bacteria measured in the disinfected effluent
does not exceeding an MPN of 2.2 per 100 milliliters utilizing the bacteriological
results of the last 7 days for which analyses have been completed and the number of
total coliform bacteria does not exceed an MPN of 23 per 100 millilitersin more than
one sample in any 30 day period. No sample shall exceed an MPN of 240 total
coliform bacteria per 100 milliliters.

2.2.2 RWQCB Order No. 96-011

RWQCB Order No. 96-011 specifies awater quality in accordance with the Title 22
requirements defined above, with the following additions:

> Dissolved Oxygen — 1.0 mg/L minimum value

> Dissolved Sulfide — 0.1 mg/L maximum value

23 PROPOSED TREATMENT MODIFICATIONS

The proposed modifications to the recycled water treatment system are to change
production from a batch to a continuous process and to convert a recently refurbished
covered concrete tank to arecycled water storage tank. In changing from a batch to
continuous process, it is proposed that coagulant be added directly to the feed going to
one of two specified filter(s). This change will not have an impact on the capacity of the
system. Details of the modifications are shown in Figure 2-3 and discussed in this
section.

2.3.1 Coagulation/Filtration

Under current operation, an alum/polymer blend is added to the entire secondary clarifier
effluent in order to meet Title 22 turbidity requirements. Process modifications will
change the process from batch to continuous and the coagulant blend will be added to one
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of two specified filters, at a pre-determined chemical dose’. A 24-inch static mixer will
be installed upstream of the filters to enhance mixing and coagulation. The coagulated
wastewater will pass through a dual mediafilter, not to exceed afiltration rate of 5
gpmV/ft? of surface area. The turbidity of the filtered wastewater will be continuously
monitored so as not to exceed Title 22 requirements.

2.3.2 Chlorination

The coagulated and filtered effluent will be routed to the recycled water production pump
shown in Figure 2-4. Chlorine (sodium hypochlorite) will be added immediately
upstream of the production pump to provide rapid mixing for disinfection. The CT will
be obtained within the pipeline from the production pump to the recycled water storage
tank. The pipeline will be sized to accommodate the maximum intended flow (7,200,000
gallons per month, March 2000 Engineer’ s Report) and a theoretical mean contact time of
120 minutes (to achieve the 90-minute modal contact time). The required pipeline will
be a combination of 6-inch and 18-inch diameter with atotal volume of 21,000 gallons
from production pump to the end of the “contact” portion of the pipeline (Points A to B
in Figure 2-3).

Flow will be controlled by a pressure control valve so that the minimum theoretical
detention time of 120 minutesis achieved. Pressure will be monitored at the production
pump, with an alarm to sound should a pressure drop occur. A drop in pressure would be
indicative of an increasein flow. Pump operational settings will be determined upon
initial operation®. The pump curve detailing the relationship of pressureto flow is
included as Appendix C.

2 Testing will be conducted to determine the appropriate chemical dose.
3 SBSA will submit operational data to substantiate performance.



Figure2-4  Chlorine Addition at Production mp
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2.3.3 Recycled Water Treatment Operations

With proposed modifications, effluent from the secondary clarifiers will be processed as
detailed below:

>

The alum/polymer blend will be added directly to one of two specific filtersin order
to meet Title 22 turbidity requirements. Filter effluent turbidity will be continuously
monitored to ensure that Title 22 requirements are met.

The processed recycled water will be filtered through the sand/anthracite dual media
fi Iter(s% to which the alum/polymer blend was added, at a flow rate not to exceed 5
gpm/fte,

Filtered effluent from the appropriate dual media filter(s) will flow to the production
pump for chlorine addition.

Following the addition of chlorine immediately upstream of the production pump, the
effluent passes through a pipeline sized to provide a minimum 120-minute contact
time.

Treated recycled water is pressurized for distribution by the existing recycled water
supply pumps.



Figure2-5  Recycled Water Distribution

24  RECYCLED WATER STORAGE TANK

During recycled water production in the previous two-years at SBSA, recycled water was
stored in atemporarily out of service aeration basin. In the basin, the recycled water was
subject to environmental conditions, including birds, dust, and algae growth. Itis
proposed that a refurbished covered concrete storage tank, (previously used as Digester
No. 1) shown in Figure 2-6, be used as a dedicated storage tank for processed water. This
covered storage tank will reduce exposure of recycled water to environmental conditions.
The tank has a maximum capacity of 1.5 million gallons. Modifications have been made
to the tank to remove al connections to wastewater systems from the storage tank, and
the tank has been cleaned and disinfected by the methods described in section 2.4.1.

24.1 Storage Tank Cleaning and Coliform Sampling

The same procedure used to clean and disinfect the aeration basin prior to storage will be
used for the out-of-service digester with disinfection results submitted to DHS for
approval. The cleaning and disinfection process will be as follows:

» Pressure wash of the sides, floor, and cover of tank.

> Fill the tank with recycled water, and add chlorine to achieve aresidual that shall
result in atotal coliform level of not greater than 2.2 MPN/100mL.



Figure2-6  Proposed Dedicated Recycled Water Storage Tank

25 MONITORING REQUIREMENTS

The recycled water quality and monitoring parameters are summarized below. All
laboratory work will be performed by the DHS-approved SBSA laboratory.

» In accordance with Title 22 and RWQCB Order No. 96-011, turbidity will be
continuously monitored using an on-line turbidity meter and recorder following
filtration. The turbidity meter will be calibrated using method 2130 B in Standard
Methods for the Examination of Water and Wastewater (19" ed.). Asrequired under
Title 22, the turbidity of the filtered wastewater will not exceed any of the following:

0 Anaverageof 2 NTU within a 24-hour period,;
0 5NTU more than 5 percent of the time within a 24-hour period; and
0 10NTU at any time.

» Tota coliform from the disinfected effluent shall be sampled two times per week®
during recycled water production.

> Inall cases, the recycled water produced shall meet the requirements of Title 22, with
the total coliform bacteria measured in the disinfected effluent not to exceed 2.2
MPN/100 mL based on the bacteriological results of the last 7 days for which
analyses are completed, and the number of total coliform bacteria not to exceed 23
MPN/100 mL in more than one sample in any 30-day period. No sample shall exceed
240 MPN/100 mL.

* Coliform sampling to be conducted in accordance with NPDES Permit No. CA 0038369, January 2001,
reguirements for coliform sampling.



» A chlorine dosage will be added to the production pump such that a minimum contact
time of 120 minutes and a minimum modal contact time of 90 minutes are obtained
within the pipeline.

» Per RWQCB Order No. 96-011, dissolved oxygen (1 mg/L value) will be monitored
in the recycled water storage tank 3 times per week.

> Dissolved sulfide (0.1 mg/L maximum) will be sampled if dissolved oxygen levels
remain below 1 mg/L.

The water quality monitoring frequency shall be in accordance with Table 2-1.
25.1 Landscape lmpoundments

Upon initiation of the Program, a passive overflow system was not constructed to prevent
possible overflow conditions during times of recycled water use. To address the concern,
SBSA has been monitoring the landscape impoundment perimeter daily. Prior to the
second year of the First Step Project, a passive overflow structure wasinstalled. The
structure drains from the impoundment to the plant storm drain system and ultimately
back to the plant influent for full treatment. Since the installation of the overflow
structure, there is no longer a possibility of overflow; therefore, SBSA will cease daily
monitoring of the landscape impoundment.

26  OPERATIONSPLAN

A new operations plan has been prepared in accordance with proposed changesto the
treatment process. The operations plan isincluded in this Report as Appendix D.



Table2-1

Water Quality and Distribution System Monitoring Frequency Requirements®

Recycled Water
Recycled Water Treatment System  Recycled Water
Treatment System Continuous Land Use Landscape
Parameter Grab Sample Monitoring Sample Location I mpoundment
Flow Rate, Mgal/d -- Daily® Daily® Daily?
Total Coliform, 2 per week” - - -
MPN/100 mL
Turbidity, NTUs - Continuous - -
Dissolved Oxygen, 3 per week - - --
mg/L
Dissolved Sulfides’, 3 per week -- -- -
mg/L
Applicable Standard -- -- Annually Annually

Observations®

Notes.

& From Table 1 of the Self-Monitoring Program (Attachment C of RWQCB Order No. 96-011).
® Total coliform sampling to be performed in accordance with NPDES Permit No. CA 0038369, January

2001.

« - o a o

Dissolved sulfide sampled only when dissolved oxygen is below 1 mg/L.
Asdetailed in the March 2000 Engineer’s Report.

Monitored daily during recycled water distribution.

Monitored continuously during recycled water production, refer to Section 2.5.
Records of recycled water use at each site may be compiled from billing period.

readings (divided by number of days to obtain daily flow) and submitted with the annual report.



3 RELIABILITY FEATURES AND CONTINGENCY PLAN?®

The following sections discuss the reliability features and contingency for the production
and delivery of recycled water.

3.1 TREATMENT PLANT RELIABILIBTY FEATURES

The Title 22 treatment processes are equipped with primary sensing devices connected to
a SCADA system. Alarmswill be actuated at any time that the turbidity, hypochlorite
flow, or pressure parameters monitored by SCADA do not meet the specified standards.

The standards for hypochlorite flow monitoring at the CCTP and pressure parameters that
would cause an alarm to be actuated will be established during demonstration of CT
compliance (refer to Section 4.1). Thetotal chlorine dosage (pre-DMF dosing and
supplemental Title 22 dosing) will be set at a value such that the 450 mg-min/L CT
requirement is achieved within the CCTP. Turbidity exceeding 2 NTU will be detected
by SCADA and an alarm will be activated accordingly.

Primary sensing devices connected to SCADA alarms are placed at the following
locations:

» Upstream of DMF for chlorine residual monitoring
» Alum and polymer metering pump

» Turbidimeter

» Sodium hypochlorite CCTP metering pump

> Pressure gauge on effluent side of production pump

The locations of the sensing devices are identified as alarms on Figure 3.1. All sensing
devices are connected to a SCADA system that transmits data to the plant’ s operating
center and sounds an alarm in the control room. All alarmsimmediately notify
operations staff. The plant is staffed 24 hours per day and is equipped with emergency
power.

All Title 22 treatment facility alarms are critical alarms. Critical alarms have an orange
reflective light over them and are distributed throughout the plant. Should an alarm
signal, the reflective alarms would be easily visible throughout the plant. The plant is
staffed 24 hours aday, 7 daysaweek. Inthe event that an alarm is activated, SBSA staff
on-duty will be alerted by the critical alarms and a treatment operator will be notified.

® This section was added to address DHS commentsin the letter dated February 1, 2002 (Appendix E). The
information herein was submitted to DHS (Appendix F) and approved in the |etter dated March 26, 2002
(Appendix G).

10



3.2 EMPLOYEE TRAINING

SBSA operators are trained to understand recycled water quality and treatment
parameters, and to address issues that may arise as aresult of atreatment process
interruption. SBSA recycled water production operators are required to complete the
SBSA Production Operator Training Program (Appendix B - SBSA Operations Plan
under Heading IV Section D) prior to producing recycled water. The training includes an
understanding of turbidity, DMF operation, polymer/alum dosing, recycled water
production pumping, sodium hypochlorite dosing for disinfection, and recycled water
production. In addition to the training program, operators are required to meet three
prerequisites: 1) Hold at least a Grade | Operator Certificate from the SWRCB, Office
of Operator Certification; 2) Complete all New Hire Training Objectives (as outlined
above and detailed in the SBSA Operations Plan); 3) Complete training in First
Responder duties, as outlined in the Haz\Woper training program.

3.3 CONTINGENCY PLAN

The purpose of the contingency plan is to assure that water not meeting Title 22
requirements for disinfected tertiary treated recycled water is not distributed. The
contingency plan describes the steps that must be taken in the event that a diversion of the
recycled water is necessary, the capacity of contingency storage and conditions for use,
and the emergency notification procedures.

3.3.1 Diversion Process

Any improperly treated water due to process interruptions during primary and secondary
treatment will not be diverted for use as recycled water, but instead will be discharged to
the bay in accordance with RWQCB requirements®, NPDES Permit No. CA 00383609.
Should arecycled water treatment process interruption occur, the water can be diverted to
the aeration basins for discharge to the bay. During recycled water production, coagulant
dosing equipment failures and filter effluent turbidity in excess of 2 NTU, as indicated by
SCADA aarm systems from the chemical feed systems and the turbidity monitoring
systems, will result in diversion to the aeration basin for discharge to the bay with the
remainder of SBSA’stertiary treated effluent.

In the event of atreatment process interruption impacting the Title 22 water, the chlorine
contact pipeline (CCTP) can be gravity drained if necessary to the main structure bilge
pumps to be ultimately discharged into the aeration basins. Diversion to the aeration
basin for discharge to the bay does not significantly contribute additional flow to the bay.
Flow to the bay will occur as part of the treatment plant’ s routine discharge of tertiary
treated effluent. Lessthan 1.5% of SBSA’s average dry weather flow (ADWF) is used to
produce arecycled water flow of 175 gpm. Currently SBSA has an average dry weather
flow (ADWF) of 12,500-13,900 gpm.

® Per Robert Donaldson, SBSA personnel in charge of production of recycled water, SBSA has had 100%
compliance with CBOD, suspended solids, settleable solids, turbidity, oil and grease, pH, and metal
requirements over the last 8 years.

11



3.3.2 Contingency Storage

There will be no significant changes to the contingency plan in changing the mode of
production from batch to continuous. Any prolonged delaysin plant repairs will result in
the use of potable water for irrigation purposes. The recycled water storage tank will be
filled with enough recycled water to meet atwo-day peak demand. Upon build-out of all
31 planned irrigation sites, the peak monthly flow is 7,520,000 gallons.

The peak daily demand is estimated from the peak monthly demand as follows:

Peak Month = 7,520,000 gallons
Peak Day = (7,520,000 gallons/month)/(30 days/month) = 251,000 gallons/day
Peak Day = (251,000 gallons/day)* (1 day/1440 minutes) = 175 gallons/minute

Twice the peak daily value equals 502,000 gallons. Upon build-out, thiswill be the
minimum volume to be stored in the recycled water storage tank for contingency use,
which is 1/3 of the volume of the 1.5 mgal recycled water storage tank. The volume
stored in the recycled water in the storage tank can be decreased accordingly based on the
connected customer demand.

The contingency storage will only be used in the event of power failures and/or recycled
water treatment interruptions. Contingency storage will alow plant operators two days to
correct problems with the treatment process. During the repair period, the supply level in
the recycled water tank will be visually inspected. Once the water level reaches 251,000
gallons (one-day peak month build-out supply), then the following processes will occur
to enable switchover to potable water for irrigation:

> SBSA will perform backflow testing of the reverse-pressure backflow protection
(RP) in accordance with the California Code of Regulations (CCR); and

» SBSA will submit the test datato DHS prior to the initiation of use of potable
water.

Prior to exhausting the supply of recycled water in the Recycled Water Storage Tank,
SBSA will:

> Notify DHS of their intent to use potable water in lieu of recycled water for
irrigations; and

» Make the switchover to potable water through a positive piping change within the
boundaries of SBSA.”

" Details of piping change are included in the construction plans for the irrigation water connection to the
distribution system (including the connection for the backup potable water supply) under Appendix D of
the Notice of Intent for Inclusion Under RWQCB Order 96-011 Report, June 2000, Whitley Burchett &
Associates.

12



Switchover to the potable water supply will not occur until needed, and only after the
Recycled Water Storage Tank supply is exhausted.

34 EMERGENCY NOTIFICATIONS

The purpose of the contingency plan isto assure that water not meeting Title 22
requirements for disinfected tertiary treated recycled water is distributed. However, in
the event that inadequately treated recycled water is delivered, the following notification
process will occur:

» Recycled water customers will be notified by the City Public Works Services
Department.

» RWQCB and state and local Health Departments will be notified by SBSA by
phone within 24 hours, followed by a detailed letter within 15 days.

13



4 SUPPLEMENTAL REPORTS®

Final DHS approval of two additional years of operation of the First Step Project is based
upon demonstration of CT compliance and coliform compliance (Appendix C). Results
of the studies will be submitted to DHS when testing is compl ete.

41  CHLORINATION/CT COMPLIANCE

Chlorination CT requirements will be achieved in the Chlorine Contact Pipeline (CCTP).
Sodium hypochlorite is added upstream of the dual mediafilter (DMF), as part of the
existing in-plant disinfection process to meet NPDES coliform limits, and with a second
metering pump prior to entry into the CCTP. Chlorine residual monitoring is operational
upstream of the DMFs, any wastewater quality fluctuation that may impact the Title 22
chlorine residual will be detected by an on-line analyzer. The additional chlorine
upstream of the CCTP will supplement the existing residual from the DMF influent to
meet Title 22 disinfection standards for recycled water.

The production pump will pump directly into the CCTP. Flow through the CCTP will be
limited by the pressure control valve (PCV) downstream of the CCTP. The PCV will be
Set as to create enough pressure such that the flow from the pump islimited. By limiting
the flow, the necessary contact time for chlorine disinfection under Title 22 requirements
can be achieved. The PCV maintains pressure by adjusting flow via opening or closing
by an amount that would result in aflow not to exceed 175 gpm.

Pressure to the CCTP is continuously metered by a SCADA connected alarm at the
effluent side of the production pump and is independent of the pressure control valve.
Malfunction of the PCV will instantly be detected by the pressure gauge. Anincreasein
flow will result in an increase in pressure, with the increase in pressure activating the
pressure gauge alarm.

Total chlorine residual of the recycled water will be monitored once daily. The total
chlorine dosage (pre-DMF dosing and supplemental Title 22 dosing) will be set at avalue
such that the 450 mg-min/L CT requirement is achieved within the CCTP.

Following CT compliance testing, results will be submitted to DHS for review and
approval. The document will be submitted to DHS prior to implementation of the CCTP
for recycled water production.

8 This section was added to address DHS commentsin the |etter dated February 1, 2002 (Appendix E). The
information herein was submitted to DHS (Appendix F) and approved in the |etter dated March 26, 2002
(Appendix G).
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42  COLIFORM AND CHLORINE RESIDUAL TESTING

Storage tank disinfection and coliform sampling will be performed as described in
Section 2.4.1. Following storage tank disinfection, testing will be performed to
determine chlorine residua and coliform levels and the results will be submitted to DHS.
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