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Central Marin Sanitation Agency

EXECUTIVE SUMMARY

1.0 PURPOSE

This report is an executive summary of the 2017 Facilities Master Plan prepared for the
Central Marin Sanitation Agency (Agency). The primary objectives of the Facilities Master
Plan are to assess the ability of existing facilities to provide reliable wastewater treatment,
plan for future regulations, and develop a prioritized and comprehensive Capital
Improvement Program (CIP) that addresses the Agency's current and future needs.

Included in this report is a brief summary of the content and key findings and
recommendations from ten (10) technical memoranda (TMs) prepared for the Facilities
Master Plan. For more information in any subject area, the reader is directed to the
individual TMs. The Facilities Master Plan is organized as follows:

. Executive Summary

. TM No. 1 - Equipment and Facility Condition Assessment
. TM No. 2 - Biogas Utilization

) TM No. 3 - Organic Waste Receiving Facility

. TM No. 4 - Nutrient Removal

o TM No. 5 - Biosolids Management Alternatives

) TM No. 6 - Biosolids Dewatering

o TM No. 7 - Blending Reduction Alternative Analysis

. TM No. 8 - Secondary Treatment

o TM No. 9 - Solar Power Generation

. TM No. 10 - Sea Level Rise

2.0 EQUIPMENT AND FACILITY CONDITION ASSESSMENT

TM No. 1 - Equipment and Facility Condition Assessment, the first major component of the
Facilities Master Plan, summarized the results of a focused condition assessment. From a
visual inspection of the Agency's assets and conversations with Agency staff, a risk based
evaluation was conducted which identified 26 capital projects recommended over the next
15 years. A summary of these recommended projects is provided in Table ES.1. These
projects were prioritized by completion timeframes. The total capital cost for the
recommended projects is approximately $17.5 million.
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Table ES.1  Prioritized 10-Year CIP
2017 Facilities Master Plan
Central Marin Sanitation Agency
Risk
CIP Years Project Number and Title Rank Cost
1-2 CCT Effluent Pipe Corrosion Repair (10-1) 1 $753,000
1-2 Secondary Clarifier Rehabilitation (08-1) 4 $944,000
1-2 Digester Mixing Pump Study (13-1) 4 $100,000
1-2 Influent Flow Meter Alternatives Study (99-4) 4 $75,000
1-2 Primary Clarifier Rehabilitation (05-1) 2 $1,739,000
1-2 Hydraulic Unit Replacement (04-1) 2 $737,000
Years 1-2 | Subtotal (6 projects) $4,348,000
3-5 RAS/WAS Pump Replacements (08-2) 7 $1,883,000
3-5 Biotower No. 1 Upgrade (06-2) 7 $1,996,000
3-5 Grit Blower and Diffuser Replacements (04-3) 7 $508,300
3-5 Gallery C Pump Replacements (10-2) 7 $108,000
3-5 Seismic Study (99-1) 7 $200,000
3-5 Roof Repairs (00-1) 7 $64,000
Years 3-5 | Subtotal (6 projects) $4,759,000
6-10 Grit Classifiers and Hoppers Replacement (04-2) 16 $1,235,000
6-10 CCT Gate Replacement (09-1) 16 $401,000
6-10 Gallery Pipe Reconfiguration (00-2) 16 $110,000
6-10 OWRF Pump Replacement (21-1) 16 $89,000
6-10 Digester Basement Floor Slab Repair (13-2) 24 $119,000
6-10 Grit Room Rehabilitation (04-4) 14 $1,936,000
6-10 Crack and Leak Repairs (00-4) 14 $132,000
6-10 CCT Valve Rehabilitation (09-2) 20 $324,000
6-10 Solids Handling Building Elevator Replacement (12-5) 20 $513,000
6-10 Biotower Pump Room Corrosion Repair (06-1) 20 $190,000
Years 6-10| Subtotal (10 projects) $5,049,000
10+ Main Switchgear Replacement (14-1) 13 $1,017,000
10+ Biotower Scrubber and Air Handling Unit Replacement (06-3) 20 $2,200,000
10+ Ferric Room Floor Coating (04-5) 24 $110,000
10+ OWRF Crane Optimization Evaluation (99-3) 24 $0
Beyond 10 Subtotal (4 projects) $3,327,000
Years
Notes:
(1) Projects with $0 cost would be included as part of a larger CIP project.
October 2018 - FINAL ES-2
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3.0 BIOGAS UTILIZATION

As part of the Facilities Master Plan three scenarios were developed to evaluate the impact
of increasing the amount of imported high-strength waste (HSW), specifically fats, oils, and
grease (FOG) and food waste (FW), processed in the Agency's two anaerobic digesters.
The first scenario considered would achieve plant self-sufficiency, the second scenario
would maximize existing cogeneration capacity, and the third scenario would maximize
existing digestion capacity. The details of these scenarios are shown in Table ES.2.

Table ES.2  Projected Biogas Energy Production
2017 Facilities Master Plan
Central Marin Sanitation Agency

FY |Scenario|Scenario|Scenario
16/17W 1@ 20) 34

Digester Feed

PS+TWAS VS Load, klb VS/d (@8.03 mgd ADWF) 16.2 16.2 16.2 16.2

FOG VS Load, klb VS/d 3.32 4.80 6.66 21.5

FW VS Load, klb VS/d 3.84 4.22 4.22 4.22

Total VS Load, kib VS/d 23.4 25.2 27.1 41.9
Digester Performance

Average Biogas Flowrate, scfm® 190 215 243 466

Peak Biogas Flowrate, scfm®©) 266 301 340 652
Electrical Power Generation

Average Electrical Power, kW) 567 653 750 1,520
Notes:

(1) Calculated based on FY 16/17 average PS+TWAS, FOG, and FW VS loads; Q=8.03 mgd ADWF.

(2) FY 16/17 average PS+TWAS VS load, 10% increase in FW VS load, average electrical power goal = 653
kW (excludes NG and PG&E power purchases).

(3) FY 16/17 average PS+TWAS VS load, 10% increase in FW VS load, average electrical power goal = 750
kW (maximum cogen system power output).

(4) FY 16/17 average PS+TWAS VS load, digester feed VS load = 41.9 klb/d (VSLR = 0.160 Ib/d-cf), 10%
increase in FW VS load, FOG VS load by difference (maximum digester loading capacity).

(5) Standard conditions of 60 deg F, 1 atm.

(6) Peak average biogas flowrate = 1.4.

(7) Assumes cogeneration electrical efficiency of 30%.

With any of the three scenarios, the amount of biogas produced would increase. For the
first two scenarios, this additional biogas could be utilized in the Agency's existing
cogeneration engine. However, for the third scenario, the additional biogas produced would
exceed the existing cogeneration capacity of the Agency. TM No. 2 - Biogas Utilization
assessed ways the Agency could beneficially use this excess biogas.

Three alternative biogas uses were considered:

. Alternative 1: Producing electricity from an additional cogeneration system.
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° Alternative 2: Producing RNG for trucking to an off-site vehicle refueling.
° Alternative 3: Producing RNG for trucking to an off-site pipeline injection.

The first alternative would involve providing an additional cogeneration engine adjacent to
the Agency's existing cogeneration engine and expanding the Agency's existing biogas
conditioning system. This alternative has the lowest capital cost at approximately $8.9
million as well as the simplest implementation. Additionally, the price obtained for electricity
sold back to the grid from this new cogeneration engine would be fixed for the term of the
agreement, providing certainty for the revenue generating potential.

The second alternative would involve providing a facility to turn biogas into renewable
natural gas (RNG), a RNG storage facility, and a tail gas thermal oxidizer. The RNG
produced would be trucked to an existing PG&E fueling station and would thus require
close coordination and future discussions with PG&E. This alternative has the lowest net
present value, but also has a capital cost of approximately $13.3 million and takes
advantage of the RNG’s relatively higher value as a vehicle fuel and the currently available
low carbon fuel standard (LCFS) credits and renewable identification number (RIN) value.
However, there is uncertainty regarding the future value of LCFS credits and RINs and
there is no guarantee of a long-term fixed RNG price, so this alternative is inherently more
risky to implement.

The third alternative would be similar to the second alternative, but would require additional
biogas treatment to produce RNG of pipeline quality. The RNG produced would be trucked
to a new PG&E pipeline injection station, and would also require close coordination and
future discussions with PG&E. This alternative has the highest capital cost of approximately
$22.6 million. Furthermore, no credits were assumed for pipeline injection. Thus, this
alternative has a high implementation risk and high capital cost, as well as limited revenue
generating capability.

Prior to implementing any of these alternatives, the Agency should conduct a study to
confirm that the digesters can handle the proposed increase in FOG and FW loading above
FY 16/17 levels.

4.0 ORGANIC WASTE RECEIVING FACILITY

While TM No. 2 - Biogas Utilization looked at alternatives to beneficially use the additional
biogas produced with an increased influx of HSW to the digesters, TM No. 3 - Organic
Waste Receiving Facility evaluates four alternatives for expanding the Organic Waste
Receiving Facility (OWRF) to accommodate this increased influx of HSW to the Agency.

The four alternatives considered were:

. Alternative 1: New Below-Grade Storage to Double Capacity
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° Alternative 2: New Aboveground Storage to Double Capacity
. Alternative 3: New Below-Grade Storage for 1 day HRT
. Alternative 4: New Aboveground Storage for 1 day HRT

These four alternatives were evaluated based on their total project cost, their net present
value, and their non-economic evaluation score. Non-economic considerations included:
consistent digester feed, ease of maintenance, ease of construction, staff familiarity, and
onsite footprint.

Alternative 3 was estimated to have the lowest capital cost and net present value of
approximately $1,440,000 and $8,037,000, respectively. Alternative 3 also had the best
non-economic evaluation score. However, as mentioned above, the Agency should conduct
a study to confirm that an increase in FOG and FW loading can be accommodated in the
digesters without negatively impacting the digestion process.

5.0 NUTRIENT REMOVAL

The Agency’s wastewater treatment plant (WWTP) and other publically owned treatment
works (POTWSs) discharging into San Francisco Bay are operating under a 2014
supplemental basin-wide discharge permit, which requires final effluent nitrogen and
phosphorus monitoring by POTWSs as well as ecological studies to determine appropriate
nitrogen and/or phosphorus discharge limits to prevent impairment of the Bay.

At this time, the ecological studies have been inconclusive with respect to establishing
specific nitrogen and/or phosphorus discharge limits, and it is anticipated that specific
numeric limits would not be issued until the 2024 permit renewal at the earliest. It is
anticipated that these specific limits would range from a no-net loading increase to a
combined ammonia limit of 2.0 mgN/L, total nitrogen (TN) limit of 15 mgN/L, and total
phosphorus (TP) limit of 1.0 mgP/L. This combined limit corresponds to “Level 2" as defined
by the Bay Area Clean Water Agencies (BACWA) for ongoing planning studies, which is the
less restrictive of two tiers of potential numeric discharge limits as shown in Table ES.3.

Table ES.3  Seasonal Nutrient Removal Targets in BACWA Scoping Plan
2017 Facilities Master Plan
Central Marin Sanitation Agency

Level Ammonia|Total Nitrogen|Total Phosphorus Comments
1 - Optimization | Variable Variable Variable Plant specific
2 - Upgrade 2mgN/L| 15 mgN/L 1 mg P/L No effluent filters or

supplemental carbon required

Typically requires effluent
3 - Upgrade 2 mg N/L 6 mg N/L 0.3 mg P/L filters and supplemental
carbon
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TM No. 4 - Nutrient Removal evaluated a range of options to meet these potential final
effluent nitrogen and phosphorus discharge limits. There are a number of feasible
sidestream treatment options, mainstream treatment options (based on the existing
secondary treatment facilities), and parallel mainstream treatment options that could meet
potential Level 2 nutrient discharge limits as defined by BACWA. The mainstream treatment
options include the modified Ludzak-Ettinger (MLE) process, ballasted sedimentation
process (BioMag™), and integrated fixed film/activated sludge (IFAS) process. The parallel
mainstream treatment options include the membrane bioreactor (MBR) process and the
aerobic granular sludge (AGS) process.

These options were arranged into various combinations of alternatives to meet the
proposed Level 2 nitrogen and phosphorus limits and compared on a cost basis. One
possible treatment alternative included abandoning the existing biotowers, modifying the
existing secondary treatment system into a MLE process, and adding parallel MBR
treatment. The estimated project cost for this alternative was approximately $34 million.
Figure ES.1 shows a potential layout for these facilities.

It is recommended that additional monitoring be conducted to validate the assumptions
made in this study about plant influent and solids handling recycle characteristics. Plant
influent soluble biochemical oxygen demand (BOD) analyses are recommended to
determine the readily biodegradable soluble organics load, as this is the BOD fraction
necessary for effective biological nitrogen and/or phosphorus removal. In addition, pilot
testing of the AGS process should be considered in the future to demonstrate compliance
with the existing final effluent suspended solids discharge limit and with anticipated Level 2
nitrogen and phosphorus discharge limits.

6.0 BIOSOLIDS MANAGEMENT ALTERNATIVES

TM No. 5 - Biosolids Management Alternatives summarized the Agency's existing biosolids
management practices, outlined the new regulatory requirements for organic diversion from
landfills, and discussed how these requirements may alter how biosolids are currently
managed at the Agency. Recommended summer and winter strategies for biosolids
management were also provided.

The Agency currently produces a Class B biosolid and sends the majority of these biosolids
to Redwood landfill in the winter months for use as alternative daily cover, and to land
application through Synagro in the summer months. The Agency also sends about 25
percent of its biosolids to the Lystek facility in Fairfield-Suisun for production of a liquid
fertilizer.
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With recently enacted regulations, including Senate Bill 1383, Assembly Bill 1594, and
Assembly Bill 341, landfilling biosolids may become more challenging over the next 5 to 10
years. Additionally, there are a number of local county ordinances restricting land
application of biosolids. All of these regulations place price and capacity pressures on
existing biosolids markets, increasing competition among utilities for available biosolids
outlets.

Given these pressures, this TM provided a recommended path forward for biosolids
management at the Agency. It was recommended that the Agency continue summer land
application, as available, and pursue winter biosolids end use options with Synagro in the
near term (3 to 5 years). As the cost of land application increases to over $60 per wet ton, it
was recommended that the Agency consider increasing the portion of biosolids sent to
compost. As the cost of composting and land application increase to over $65 to $70 per
wet ton, the Agency should consider joining a future regional Bay Area Biosolids Coalition
facility.

7.0 BIOSOLIDS DEWATERING

Currently the Agency dewaters its biosolids in three centrifuges (two duty, one standby)
prior to hauling biosolids offsite. These centrifuges were installed in 2002, and in the spring
of 2016, the Agency hired a centrifuge service company to conduct a condition assessment.
The results of this condition assessment were used in TM No. 6 - Biosolids Dewatering to
assist the Agency in determining whether the Agency should continue maintaining the
existing centrifuges, replace them with new centrifuges, or install a different dewatering
technology. The analysis of the existing centrifuges included review of the performance
history, maintenance records, and the manufacturer’s condition assessment report.

Four alternatives were considered in this analysis:
° Alternative 1: Rehabilitate Centrifuges

. Alternative 2: New Centrifuges

o Alternative 3: New Screw Presses

° Alternative 4: New Rotary Fan Presses

These alternatives were compared based on their capital and lifecycle costs, their power
and polymer usages, their dewatering performance, and the space limitations in the existing
building.

Based on this analysis, Alternative 1 was found to have the lowest lifecycle cost. However,
it was noted that rehabilitating the existing centrifuges would not enable the Agency to
capitalize on recent innovations or advancements in dewatering technology or energy
efficiency. In addition, as the Agency increases system loads by importing more organic
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material, the existing centrifuges would require longer operation per day than currently
practiced. The total project cost for this alternative was estimated to be approximately
$331,000, with a present worth of about $20,952,000. Given that the Agency has
proactively maintained the existing centrifuges such that they have at least another 5 to 10
years of useful service life, Alternative 1 was selected for implementation.

8.0 BLENDING REDUCTION ALTERNATIVE ANALYSIS

The Agency's 2012 National Pollutant Discharge Elimination System (NPDES) permit
required an analysis of blending alternatives with the permit renewal application. TM No. 7 -
Blending Reduction Alternative Analysis provided this needed analysis.

Two primary effluent storage alternatives and six treatment alternatives to reduce the
frequency, duration, and volume of wet weather blending events were analyzed. The two
storage alternatives included:

. Alternative S-1: Convert Existing Effluent Storage Pond

. Alternative S-2: Install New Below-Grade Storage Tank

The six treatment alternatives include:

. Alternative T-1: Maintain Existing Secondary Treatment

° Alternative T-2: Optimize Existing Secondary Treatment

o Alternative T-3: Expand Existing Secondary Treatment

o Alternative T-4: Convert Biotowers and Activated Sludge to Run in Parallel

o Alternative T-5: Install New High-Rate Biological Treatment with Ballasted
Flocculation

o Alternative T-6: Install Conventional Treatment for Blending Elimination

These alternatives were compared on a cost basis, and an estimated annual blending
volume reduction was calculated for each alternative. Costs for these alternatives ranged
from $0 for Alternative T-1 (0% reduction in blending) to $303 million dollars for Alternative
T-6 (100% reduction in blending). Advantages and disadvantages for each alternative were
also documented. Based on the results of this TM, the Agency's Board selected Alternative
T-1: Maintain Existing Secondary Treatment as its preferred alternative for submission to
the Regional Water Quality Control Board (RWQCB) in the NPDES permit renewal
application process. Subsequently the RWQCB accepted the Board’s selection and
Alternative T-1 was adopted in the Agency's 2018 NPDES permit.

October 2018 - FINAL ES-9

pw:\\Carollo/Documents\Client/CA/CMSA/10405A00/DeliverablesES_FINAL.docx



9.0 SECONDARY TREATMENT

The main purpose of TM No. 8 - Secondary Treatment was to identify efficient secondary
treatment operating strategies for dry and wet weather conditions. The evaluation
summarized in this TM considers the number of biotowers, aeration tanks, and secondary
clarifiers that are in service as well as pumping strategies and their impacts on plant
performance, effluent quality, and power usage. This evaluation was based on compliance
with the current final effluent discharge permit, which includes limits for total suspended
solids (TSS) and carbonaceous biochemical oxygen demand (cBOD). It does not consider
secondary treatment modifications and/or new facilities that may be required to comply with
potential future nutrient limits, which were addressed in TM No. 4 - Nutrient Removal.

It was recommended that the Agency continue the current operating strategies as the
Agency's WWTP has consistently performed well and produced excellent effluent quality
with cBOD and TSS concentrations averaging between 5 and 6 mg/L during the eight year
review period from 2009 through 2016. The Agency's current strategy includes operating
one biotower, two aeration tanks in parallel, and three secondary clarifiers during dry
weather. During wet weather the Agency's current strategy includes operating one
biotower, four aeration tanks in parallel mode, and four secondary clarifiers during wet
weather. In both wet and dry weather the biotowers are fed at a constant rate and return
activated sludge pumping is flow paced. A summary of this, and other acceptable operating
strategies for both dry and wet weather is shown in Figure ES.2.

10.0 SOLAR POWER GENERATION

TM No. 9 - Solar Power Generation summarized the technical and financial feasibility for
providing solar power generation at the Agency's WWTP. This TM considered three
locations for the addition of solar panels, as shown in Figure ES.3. These locations were
identified because they would have minimal or no impact on Agency operations, sufficient
space to achieve economies of scale, unshaded and unobstructed areas, and no future
planned use. The three areas identified could accommodate up to 500 kilowatts of solar
photovoltaic (PV) generation.

While solar PV generation is possible, it was determined that Agency owned solar PV is
uneconomical due to long payback periods. The Agency has existing on-site electricity
generation which limits the economic value of solar generation. Additionally, the Agency
would not be eligible to receive tax credits for a solar project.
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Dry Weather (May through October)

Number of Aeration Number of Biotowers in Service
Tanks in Service 0 1 2
0 NO NO NO
Increasing SRT 1 NO NO NO
Increasing Power 2 NO RECOMMENDED
3 NO
4 NO NO NO

—

Decreasing SVI
Decreasing Power

Wet Weather (November through April)

Number of Aeration Number of Biotowers in Service
Tanks in Service 0 1 2
0 NO NO NO
Increasing SRT 1 NO NO NO
Increasing Power 2 NO NO NO
3 NO
4 NO RECOMMENDED

—

Decreasing SVI
Decreasing Power

LEGEND / TABLE KEY

NO Not recommended, anticipate poor effluent
quality or not meeting NPDES permit.

RECOMMENDED Recommended as continued strategy. Has
historically provided excellent effluent quality.

Acceptable operating mode and anticipate
meeting NPDES permit. May result in slight
reduction in effluent quality or increase

(or decrease) in power usage.

OPERATIONAL EVALUATION
SUMMARY

FIGURE ES.2
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11.0 SEA LEVEL RISE

TM No. 10 - Sea Level Rise summarized the review of the Marin Bay Waterfront Adaption
and Vulnerability Evaluation (BayWAVE) project. The goal of the BayWAVE project is to
increase awareness and help the shoreline residents plan and prepare for potential future
sea level rise impacts due to climate change. The BayWAVE project selected the U.S.
Geological Survey (USGS) Coastal Storm Modeling System (CoSMoS) to model sea level
rise scenarios countywide. The CoSMoS combines wave models with projected sea level
rise to identify areas at risk of flooding. Table ES.4 summarizes the use of CoOSMoS to
evaluate different scenarios for near-term (2030), mid-term (2050), and long-term (2100)
sea level rise projections with and without consideration of the 100-year flood event.

Table ES.4 BayWAVE Scenarios Based on USGS CoSMoS
2017 Facilities Master Plan
Central Marin Sanitation Agency
Sea Level Rise® | 100-Year Flood | Sea Level Rise + 100-Year
Scenario (Inches) Event (Inches) Flood Event (Inches)
1. Near-term: 2030 9.6 36 46
2. Mid-term: 2050 19.2 56 76
3. Long-term: 2100 60 96 156
Note:
(1) The BayWAVE model uses the projected median sea level rise. Projected ranges for the near,
mid, and long-term scenarios, which do not include the increased loss of the Antarctic Ice
Sheet, which may underestimate sea level rise (Kopp et al., 2014).

Based on the aerial maps generated from the CoSMos output when both sea level rise and
the 100-year flood event are considered, potential flooding in the 2030 near-term scenario
is anticipated to impact only access to the WWTP via Andersen Drive and not the WWTP or
its assets. In the 2050 mid-term scenario and the 2100 long-term scenario, potential
flooding is also anticipated to impact the eastern portion of the WWTP along Interstate 580.
For all scenarios where the projected flooding would affect Andersen Drive, the Agency
should meet with the City of San Rafael to discuss the level of mitigation the city will be
evaluating to address the potential flooding risk to this and other city roadways.

This TM also summarized the hydraulic assessments of the gravity and pumped outfall
discharge capacities with respect to the projected rise in sea level and 100-year flood
events. A sensitivity analysis was conducted on the gravity and pumped outfall capacities
with respect to assuming some of the diffuser ports on the outfall would be potentially
buried in mud and unable to discharge flow. For both cases, the estimated reduction on
gravity and pumped outfall discharge capacities was found to be minimal.
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Technical Memorandum No. 1

EQUIPMENT AND FACILITY CONDITION ASSESSMENT

1.0 INTRODUCTION

This technical memorandum summarizes the condition assessment of the Wastewater
Treatment Plant (WWTP) at the Central Marin Sanitation Agency (Agency). The condition
assessment included a visual assessment of WWTP assets. Capital projects are
recommended for assets or facilities that are in need of rehabilitation or replacement.
Recommended projects are prioritized in a 10-year capital improvement plan (CIP) based
on the probability and risk of failure.

2.0 SUMMARY OF KEY FINDINGS

The key findings are:

. 26 capital projects are recommended over the next 15 years to replace WWTP assets
and facilities in need of rehabilitation or replacement. The total capital cost for the
projects is $17.5 million (in today's dollars).

. A 10-year CIP was developed and projects were prioritized using a risk-based
approach. The 10-year CIP includes 22 projects at a capital cost of $14.2 million (in
today's dollars). Project timing and cost is as follows:

- 6 projects in years 1-2 with a total capital cost of $4.3 million.
- 6 projects in years 3-5 with a total capital cost of $4.8 million.
- 10 projects in years 6-10 with a total capital cost of $5.1 million.

3.0 BACKGROUND
3.1 Wastewater Treatment Plant Facilities

The Agency's WWTP was designed in 1981 with an average dry weather flow (ADWF)
capacity of 10.0 million gallons per day (mgd) and a corresponding sustained peak
secondary treatment capacity of 30.0 mgd. Construction of the WWTP was completed
around 1985 and operation began shortly thereafter. The facility treats wastewater from the
City of Larkspur, the Towns of Corte Madera, Fairfax, Ross, San Anselmo, portions of San
Rafael, the unincorporated areas of Ross Valley, San Quentin Village, and San Quentin
State Prison and discharges into the San Francisco Bay (Bay).

The WWTP consists of preliminary treatment (headworks with screening and grit removal),
primary treatment, secondary treatment (biotowers, activated sludge, and secondary
clarification), disinfection, and dechlorination. Solids handling includes waste activated
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sludge thickening, anaerobic digestion, biosolids dewatering, and cogeneration fueled with
biogas. During wet weather events, primary treated effluent flows greater than the peak
secondary treatment capacity (30 mgd) are diverted around the secondary process and
blended with secondary effluent prior to disinfection, dechlorination, and discharge to the
bay via a gravity outfall and/or effluent pump station.

The original design approach included effluent disposal by gravity through an offshore
outfall and diffusers. Since wet weather flows could exceed the hydraulic capacity of the
outfall during high tides, a 4.0 million gallons (MG) effluent storage pond was included for
storing final effluent until the tide elevation dropped. To provide additional capacity, the
effluent storage pond volume was increased to 7.0 MG by increasing the height and side
slope of the pond berm.

The Wet Weather Improvements Project (WWIP) was completed in May 2010 to handle
increasing wet weather flows from the satellite collection agencies. Treatment plant
expansions and modifications included new mechanical equipment for the Aerated Grit
Chamber 3, two new primary clarifiers to increase the primary treatment capacity to

125 mgd, polymer storage and feed facilities to increase primary clarifier performance, two
new chlorine contact tanks, and a new 155-mgd effluent pumping station to increase
disposal capacity during concurrent peak flow and high tide events. Motorized operators
were installed on existing aeration tank gates so that changing the aeration tanks to a
sludge reaeration configuration could be made through the SCADA system if necessary
during wet weather events. With the construction of an effluent pump station, the WWTP is
no longer reliant on the storage pond for effluent flow shaving, but it is still available for
emergencies and to facilitate shutdowns and maintenance activities.

A summary of the upgrade and expansion projects since the WWTP became operational in
1984 is summarized below:

o 1995 Odor Control Improvements

o 1995 Hypochlorite and Bisulfite Facilities

. 1999 Process Control System Replacement
. 2003 Cogeneration Engine Replacement

. 2006 Vactor Receiving Station

. 2007 Effluent Storage Pond Improvements
o 2008 Outfall Improvements

o 2010 Headworks Barscreen Replacement

2012/13 Digester Improvements and Organic Waste Receiving Facility (OWRF)

October 2018 - FINAL 1-2

pw:\\Carollo/Documents\Client/CA/CMSA/10405A00/Deliverables/TM 01\TMO1_FINAL



° 2010 Wet Weather Improvements Project (WWIP)
. 2011 Aeration Blower Replacement

. 2013 Reclaimed Water System Improvements

. 2014 Sludge Thickening System Replacement

. 2015 Solids Handling Building Odor Control

3.2 Previous Studies and Additional Sources of Information

In addition to implementing various upgrades and improvements, the Agency has prepared
several studies and reports to evaluate their facilities. This information was reviewed and
combined with field observations and staff input to prepare this TM. Information reviewed
for this study includes the references noted below.

. WWTP Condition Assessment (2016)

. FOG Tank Coating Inspection (2015)

. Odor Control Study and Design (2015)

. Ferric Tanks Inspection at Headworks (2011)

o Capital Master Plan (2011)

. Outfall Inspection (2010)

) Adopted Operating and Capital Budgets (2012-2017)

. Asset Management Annual Status Reports (2011-2016)

. CMMS Asset List

4.0 CONDITION ASSESSMENT METHODOLOGY

This section presents the approach and methodology used to perform the WWTP
assessment and identify the recommended improvements. Figure 1.1 summarizes the
process used to develop a prioritized list of capital projects. A description of each step is
provided in this section. Sections 5 through 8 and the appendices summarize the findings of
the assessment.
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Figure 1.1 Condition Assessment Process

4.1 Site Assessment

The site assessment documents the observations and findings for key areas of the WWTP.
A multi-disciplined engineering team performed the visual assessments on November 29-
30, 2016. Plant staff accompanied the team during the assessments. A workshop was
conducted to prepare for the assessments.

41.1 Pre-Assessment Workshop

A pre-assessment workshop was held on October 27, 2016 to discuss the approach for the
2-day visual assessment. The workshop covered the following topics:

. The multi-disciplined team and their roles in the visual assessment.
. Available information (listed in section 3.2).

. Manner for collecting information, templates of forms to be used in the field, and the
scoring criteria to be used to rate plant assets.

. Input from Agency staff regarding the WWTP history, known problem areas, history of
replacements and major rehabilitations, and recommended areas where the
assessment should focus.
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41.2 Area Inventories

An inventory was compiled of the major above-ground assets with the appropriate level of
detail for a visual condition assessment and facility-wide capital project planning. Table 1.1
lists the twelve process areas of the plant that were visually assessed during the project.

Table 1.1 Observed WWTP Areas
2017 Facilities Master Plan
Central Marin Sanitation Agency
Area Number Area Title or Description
04 Headworks, Influent Box, Screening, and Grit
05 Primary Clarifiers and Pumping Gallery
06 Bio-towers and Pumping Building
07 Aeration Tanks and Blower Building
08 Secondary Clarifiers and Pumping Gallery
09 Chlorine Contact Tanks
10 Chlorination and Dechlorination Building and Gallery
12 Solids Handling Building and Generator Room
13 Digester Area
14 Switchgear Building
20 Effluent Pump Station
21 Organic Waste Receiving Facility (OWRF)
Notes:
(1) Underground galleries between most process areas were also observed.

Asset inventories for each of these areas was prepared based on information from the
Agency's computerized maintenance management system (CMMS). The major equipment,
structures, and process components were included in the inventories. Items such as
instrumentation and small valves were removed from the inventory because they would not
impact the identification of capital projects. Copies of these inventories are included in
Appendix A of this TM.

Figure 1.2 is a site plan of the WWTP and the area inventories included in the assessment.

4.1.3 Field Assessment Forms

Customized sets of field forms were developed for each of the twelve process areas. The
forms included a process-level form used to document observation about the entire process
or area, asset-type forms used to document the condition of individual pieces of equipment
(such as pumps, blowers, or clarifiers), and a copy of the asset inventory. Figures 1.3 and
1.4 show samples of the field forms used.

October 2018 - FINAL 1-5

pw:\\Carollo/Documents\Client/CA/CMSA/10405A00/Deliverables/TM 01\TMO1_FINAL



Figure 1.2 WWTP Site Plan and Area Inventories
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Figure 1.3 Sample Field Form 1
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Figure 1.4 Sample Field Form 2
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4.2  Project Identification

Projects are identified for each process area using the results of the visual condition
assessment. The observations from the site visits are combined with the available data to
assign a rehabilitation or replacement timeframe for major systems or groups of assets
within each process area. Where applicable, components of the same discipline or with
similar timing, function, and/or location are grouped into a single project. The identified
projects are focused at the capital level for use in a Master Plan and do not include small
repairs or work that can be done by CMSA staff. Each project includes a basic description,
estimated cost, and estimated timing.

The cost estimates are planning-level type estimates with an anticipated accuracy of +40
percent to -30 percent. Cost estimates are developed using Carollo's cost database, quotes
from suppliers, and experience on similar projects. The cost estimates are developed using
some detailed information about specific assets and applying factors to account for
allowances, contingencies, and sales tax. Detailed cost estimate for each project are
included in Appendix B.

A preliminary list of projects was presented to CMSA staff for review and comment. Input
from staff was incorporated into the final project list.

4.3 Risk Assessment

Once the projects are identified, they are prioritized through a risk-based process that
considers each project’s probability and consequence of failure. This section defines the set
of criteria to assign a probability of failure and consequence of failure for each improvement
project and how risk is assigned and classified for use in this project.

4.3.1 Risk Overview

Risk is the product of two elements: probability of failure and consequence of failure. Each
element, consequence and probability, are independent of one another. The probability is a
measure of the likelihood that an event will occur and the consequence is a measure of the
impact if that event were to occur. The risk of an event occurring is defined as the product
of these two elements, probability and consequence. Using this methodology, something
considered to be high risk is both likely to occur and has a significant impact. Conversely,
something that is low risk is unlikely to occur and has little impact. The various
combinations of low and high probabilities and consequences make up the risk spectrum.

Figure 1.5 illustrates the concept of the risk as the combination of probability and
consequence of failure.
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Figure 1.5 Risk Matrix

Risk will be evaluated for the projects identified for the 10-year CIP. Note that this risk
assessment methodology is intended for prioritizing projects, and not for prioritizing
replacement of each asset in the inventory.

4.3.2 Consequence of Failure

The CoF is a measure of the criticality or impact of a specific asset or group of assets. The
CoF is assigned to the individual projects identified for each process area within the
WWTP. CoF scores are dependent on the elements included in the scope of each project
and is designed to represent the potential impact if the project is not completed.

The CoF is assessed for each project in four different categories designed to capture the
major elements that contribute to a project being critical. The four categories and a brief
description of why they are included are listed below.

. Regulatory Compliance & Environmental Disruptions - meeting all discharge permits,
spills or contamination, pollution,

° Safety & Community Disturbances - health and safety of the community and staff and
disruptions to the local community and how long they last. For example, odor
complaints are short term impacts to the community, but a spill onto the freeways
takes much longer to remedy.

. Financial Effects - not implementing the project could result in taking on more
financial burdens. For example, cost of emergency response, buying replacement
parts or equipment, or unplanned repairs of major assets. This is not intended to
incorporate the estimated cost of the project.
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Operational Impacts - impact to the main processes and the ability of the plant to

move and treat the flow of wastewater. This includes shutting down a process and the
downtime of major equipment. This is intended to represent typical flow scenarios, not
extreme peaks.

Definitions for the scores for each category are included in Table 1.2. Note that this scoring
is subjective and is intended to rate the potential impact should a given project not be

completed.
Table 1.2 Consequence of Failure Criteria and Definitions
2017 Facilities Master Plan
Central Marin Sanitation Agency
Low Low-Medium Medium Medium-High High
Category (1) ) 3) (@) (5)
. . . . . . . Major or serious
No impact on  |Minor spill Major spill Spill off site or J. o
Regulatory & : . . ) : permit violation or
. meeting contained to |[contained on |minor permit .
Environment ) . . o serious
regulations plant site plant site violation . :
environmental impact
Moderate
Minor Short-term community
. community impacts (i.e. |disturbance
No impact to . .
. |disturbance |less than one |that cannot be |Potential for loss of
Safety & |the community, , . .
. remedied week) on remedied life or long-term
Community |health, or ) . - . .
safet quickly (e.g., |community or |within one impact on community
y one odor potential for  |month (e.g.,
complaint) injury multiple odor
complaints)
Financial Financial Financial Financial impact
. . No foreseen . . .
Financial® financial impact impact greater [impact greater [impact greater |greater than
P than $10,000 |than $100,000|than $500,000 |$1,000,000
Major process
. . Major process [Major process |disruption resulting in
No impact on |Minor process | .. J p . : p P g
. . disruption disruption plant shutdown or
plant flows and |disruption, - . N .
. . ) requiring use [requiring use of|significant downtime
Operational |no downtime of [requires . .
. . of effluent effluent pond |of major equipment
major operational .
equibment chanaes pond for less |for less than 8 [that could result in
quip 9 than 4 hours |hours discharge of
untreated wastewater
Notes:
(1) Non-project costs resulting from an unplanned event, not the cost of the planned capital project.

Example of costs include emergency response, bypass operations, and repair costs.

The maximum score in any category is used to calculate the overall CoF score for each
project. This method is preferred over an average of the scores in all categories, which
diminishes the results of any one category.
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4.3.3 Probability of Failure

The PoF is a measure of the likelihood that a specific asset or system could fail to perform
their intended function. The PoF is assigned to the individual projects identified for each
process area within the WWTP.

PoF scores are assigned using a "1 to 5" scoring system designed to represent the
timeframe until a project is needed. A score of 1 corresponds to new assets or projects with
no rehabilitation or replacement expected within the next 15 years and a score of 5
corresponds to action being needed within the next 2 years (See Table 1.3).

Table 1.3 Probability of Failure Criteria
2017 Facilities Master Plan
Central Marin Sanitation Agency

Score | Estimated Project Timeframe Condition Description
1 Not expected within next 15 years | Recently installed or constructed
2 10-15 years No observed issues
3 5-10 years Minor repairs or maintenance needed
4 3-5 years Moderate repairs or major maintenance needed
5 Within the next 2 years Significant repairs or replacement needed
Notes:

(1) Estimated Project Timeframe based on engineering judgment of the discipline engineers involved in
the visual assessment.

The score is representative of the current state of the assets included in the scope of each
identified project. The age of equipment and the findings from the visual assessment for
each process area are combined into projects. These projects are assigned a PoF score to
represent the recommended timing to complete the project. The timing is based on the
entire scope of the project and is based on a review of the results from the visual condition
assessment and engineering judgment.

4.3.4 Risk Score

The risk score is calculated as the product of the PoF and CoF scores. The risk score is
used as a means to rank and compare projects. The risk score is not a direct indicator of
the order projects need to occur, but rather to assist in the prioritizing of potential projects
that cover different areas of the WWTP. It is important to note that the risk score is intended
to differentiate the need for projects using a defined scoring system, however, professional
judgment still needs to be applied to make sure that the results make practical sense within
the scope of the Agency's 10-year CIP.

4.4  Prioritized 10-Year CIP
The risk analysis is performed for each project identified through the visual condition

assessment process. The risk score will be used to rank the projects from high to low
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priority. During the development of the 10-year CIP for the Facilities Master Plan, the
recommended scheduling of projects will focus on the higher priority projects first and, if
necessary, lower priority projects will have their timing adjusted to fit within the Agency's
resource limits.

5.0 SITE ASSESSMENT SUMMARY

The observations and findings presented in this section summarize the results of the data
review, visual assessments, and subsequent analysis performed by the Carollo assessment
team. Select photos are included in Appendix C.

5.1 Headworks (Area 04)

The observed area includes the influent pipes and vaults, the grit chamber room, and the
rooms for the grit classifiers and air blowers. Grit chambers 1, 2, 4, and 5 were in service
during the inspection, chamber 3 was empty. Recent upgrades to this area include
replacement of the traveling filter screens in 2010.

The 2016 condition assessment of the grit tanks by V&A indicated that the concrete tanks
are in good overall condition. Minor resurfacing and crack sealant were all that was noted,
including under the walkways. The recommended timeframe for these actions are 2-5 years
and more than 5 years respectively.

The key observations and findings from this area are as follows:

. The roof of the headworks building is from the original construction (1982). Cracks
and spalling were observed on the ceiling of the main room, including around the
skylights. Replacement of the roof is recommended in the next 3-5 years.

. Corrosion was observed on much of the metallic components in the grit chamber
room, including the channel slide gate rails and air piping. Much of the metallic
equipment in the room is in need of repair or replacement within the next 5-10 years.
The following observations were made about specific items in this room.

- A 2015 design report for the odor control units recommends replacing the air
scrubber.

- The Perforated Plate Filter Screen (barscreen) motors are extremely corroded.

- Conduit seals are missing from conduits entering/exiting the area. There are
non-explosion proof control panels inside the explosion-proof area. (All
electrical panels located within the classified area containing arcing or sparking
contacts should be explosion-proof rated, but the code does not require existing
facilities to be upgraded to comply with current standards if they were in
compliance with the standard at the time of construction.)
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- Three air quality gas monitor instruments installed on the wall appear extremely
old and recent calibration tags were not found.

. The headworks hydraulic unit is original to the facility, making the unit more than 30
years old. This unit controls the non-electric slide gates, grit hoppers, and other
equipment in the headworks area. It was noted that a hydraulic line broke last year.
The unit and lines are in need of replacement in the next 3-5 years, but alternatives to
hydraulic actuation should be considered first. Replacing with another hydraulic unit
may be cost prohibitive for the number of components it controls. Many of the new
slide gates are controlled by electric actuators instead of the hydraulic unit.

. The floor in the ferric tank room is corroding in areas from chemical leaks. Coating or
lining of the floor with a chemical resistant material is recommended in the next 10-15
years.

. Two channel air blowers and one grit blower are more than 30 years old and one
other grit blower is more than 20 years old (photo included in Appendix C). At this
age, the blowers are likely inefficient and may be able to be replaced with few
blowers. The channel diffusers in tanks 1, 2, 4, and 5 are original. Replacement the
four old blowers and the old diffusers is recommended in the next 5-10 years.
According to staff, there is money in the FY18 CIP to replace the diffusers with new a
generation of diffuser for this application.

o All but one of the grit classifiers are more than 20 years old (photo included in
Appendix C). One classifier was replaced in 2008. Classifiers 4 and 5 share a single
hopper. The older classifiers are corroded and leak during operation. The associated
hoppers are corroded, with heavy corrosion and some leakage on the bottom sliders
observed from the grit disposal area (photo included in Appendix C). Replacement of
all grit classifiers and hoppers, except the newer one, is recommended within the next
5-10 years. Consider alternative technologies to the existing classifiers.

° The influent flow meters may be oversized for typical plant flows. The influent pipes
are at least 45-inches in diameter to accommodate the extreme peak flow scenarios.
However, the existing flow meters may not be as accurate under more average flow
conditions. A flow of 3 mgd would produce a flow velocity of 0.42 feet per second in a
45-inch pipe and 0.29 feet per second in a 54-inch pipe. A minimum velocity of 1 foot
per second is typically recommended for most flow meters. Finding a flow meter that
can measure high and low flows may not be feasible in the current configuration.
Alternative means of measuring the flows should be evaluated. According to staff,
these meters are 30 years old and become less reliable at low flows.
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5.2

Primary Clarifiers and Pumping (Area 05)

The observed areas include the seven primary clarifier tanks, including sluice gates and
scum troughs, and the below grade gallery, including the primary sludge pumps and air
handling units. Clarifiers 1 through 5 were in service at the time of the inspection, clarifiers 6
and 7 were empty. Recent upgrades to this area include the addition of clarifiers 6 and 7
and associated equipment (2007), replacement of many influent slides gates (2014),
recoating of the concrete area around the gates (ongoing), and replacement of the metal
flights and chains with plastic versions (2015).

The 2016 condition assessment of the primary clarifiers by V&A indicated that the concrete
tanks are in good condition, but noted some repair needs: repair spalls and exposed rebar,
epoxy injection of observed cracks, resurface the concrete on the lower portion of the tanks,
recoat the concrete in the upper portion of the tanks, replace expansion joint sealant
backing material.

The key observations and findings from this area are as follows:

. Clarifier tank structures:

Movement cracks were found in the blending channel for clarifiers 6 and 7 built
during the 2010 WWIP project. Injection is recommended to repair these
cracks.

Portions of the concrete facade on the exterior of Clarifier No. 1 has broken off
near the stairs leading to the switchgear building (photo included in Appendix
C). Repair of the facade is recommended in the next 5-10 years.

Evidence of cracks, weeping, and leaks in the exterior walls of the clarifiers
were observed from galleries A, A extension, and B. Repair the leaks in the
clarifier/gallery walls via injection within the next 5-10 years.

The influent channel was not observed during the visual assessment, but talks
with staff suggest that the concrete has never been resurfaced. The concrete is
probably in similar or worse condition than the grit chambers. It is
recommended that the condition of this area be evaluated in the next 5 years.

V&A's report recommends repairing spalls with exposed rebar and repairing a
diagonal crack on a column within the next 2 years. The report also
recommends resurfacing the lower concrete and recoating the upper concrete
in clarifiers 1-5 in 2-5 years. Our visual assessment would agree that a
rehabilitation of the tank interiors is recommended within the next 3-5 years.

. Clarifier components:

The flights and chains were recently upgrade to plastic (mechanism was not
replaced), but some of the other clarifier components are still metal, including
the scum troughs and weir launders.
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- According to the equipment data, the sludge collector drives and motors are
original to the facility (1985). Visually, they appeared worn, but lacked any other
issues. This is beyond the typical service life we expect for this equipment, but
they don't appear to be in danger of failing. It may be worthwhile to replace
them during the next rehabilitation or upgrade of the clarifiers.

- The influent channel was not observed during the visual assessment, but
discussions with staff suggest that the area is all original. Based on age, the
channel air diffusers should be considered for replacement, especially if the
channel air blowers are replaced (see notes from Headworks area).

- Metal piping located in the clarifiers was observed to have coating failure and
areas of corrosion (photo included in Appendix C). The V&A report states that
the mechanical components are stainless steel or fiberglass, but a review of the
drawings could not confirm the material of these pipes. Removal and
replacement with Sch. 80 PVC piping is recommended within the next 3-5
years.

o Various equipment in this area does not meet current NFPA 820 Standards. These
items met the standard at the time of installation, but the standard has since changed.
No immediate action is needed, but these items should be considered during the next
major rehabilitation or upgrade of the clarifier area.

- Nameplates for sludge collector motors and scum collector motors for primary
clarifiers 1 through 5 are illegible, but the motors do not appear to be explosion-
proof. Motors should be explosion proof.

- Conduit seals on conduits routed on primary clarifiers could not be found.
Conduit seals should be provided.

- Disconnect switches and hand switches for primary clarifiers 1 through 5 are
not explosion-proof. Replace with rated equipment.

. The bases of most of the pumps in the gallery are corroded and in need of repair
(photo included in Appendix C). In some cases, the corrosion was painted over
instead of being removed and repaired prior to painting (photo included in Appendix
C). Corrosion was noted on the bases of the ten pumps (P05.01, .02, .03, .04, .06,
.07, .08, .09, .12, and .20). Repair or replacement of the corroded pump bases is
recommended in the next 3-5 years. Cracks in the concrete pads should be repaired
at the same time.

. Equipment nameplates were frequently observed to be painted over, making them
illegible. Adding a precaution into the painting procedure to avoid the nameplate is
recommended.

o A groove in the gallery floor for drainage is located in the landing area of the entry
stairs on the north end of the gallery. For safety reasons, a covering or grating is
recommended to prevent staff injury.
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5.3

According to staff, the grit piping is being worn out from the process fluid. The
material of the piping is not known, but glass-lined piping is recommended for all grit
lines. The timing of this activity could coincide with the replacement of the headworks
grit classifiers.

Air handlers units AH05.01 and AH04.01 located in at the north end of the gallery
appear to be original. AH05.01 was noisy and rattled when operating. Both units
should be further evaluated to determine if replacement is warranted.

Biotowers (Area 06)

The observed area includes the two biotowers, including their rotating mechanisms and top
layer of media, the control room, and the below-grade pump room. Recent upgrades to this
area include the replacement of the rotating mechanism and top two layers of media in
Biotower No. 2 (2010) and rehabilitation of the biotower feed and scrubber pumps
(2007/08).

The key observations and findings from this area are as follows:

The rotating mechanism of Biotower No. 1 has multiple areas of corrosion and loss of
galvanizing. The mechanism is original to the structure and the mechanism for the
other biotower was replaced more than 5 years ago. Repair of the corroded areas
may be possible for extending the life of the mechanism. However, based on age and
appearance, replacement of the mechanism is recommended in the next 3-5 years.

The top two layers of media in Biotower No. 2 were replaced in 2008. The media in
Biotower No. 1 is original and has areas of deformation, likely due to its age or from
being walked on. It is recommended that the media be replaced when the mechanism
is replaced for Biotower No. 1. At the time of the project, it is recommended that
compression testing be performed to evaluate the media's integrity and whether
replacement of all the media is necessary, or whether only the top two layers need
replacement.

Control Room:

- The electrical room roof was observed to be leaking. Replacement of the roof is
recommended in the next 5-10 years.

- Strong smell of chlorine was detected upon entering the control room. The
origin of the smell was not discovered. Further investigation of the cause of the
smell is recommended.

- The air handling unit located in the control room is original to the facility (1985).
The unit was running without noticeable noise or vibration, but performance and
efficiency were not evaluated. Considering the age of the unit and the potential
upgrades to the scrubber system, replacement is recommended within the next
10-15 years.
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. Pump Room:

Staff noted that a spill of a chlorine solution occurred in this room from the odor
scrubber unit. Many components on or near the floor have moderate or worse
corrosion, including pump bases and pipe/duct supports. Corrosion was
observed where the 36-inch diameter scrubber effluent pipes penetrate the
floor. Additionally, the floor coating is flaking in some areas. Repair of all
corrosion is recommended in the next 2 years.

The edge of the floor grating in the center of the room is corroded. For safety
reasons, replacement of the grating with a non-corrosive material is
recommended. The Agency already has plans to address this in FY18.

The odor control scrubber is original to the facility. A 2015 Brown and Caldwell
design report recommends replacing the scrubber with two activated carbon
units located adjacent to the building. Based on the age and appearance of the
scrubber (the coating on the unit is flaking off in multiple areas), and
considering the results of the design study, it is recommended to replace the
unit within the next 10-15 years.

. The ground around and under the biotower building is eroding. This settlement could
eventually impact the structure. This observation is discussed further in Section 5.13
(Additional Observations and Areas).

5.4

Aeration (Area 07)

The observed area includes the aeration tanks, sluice gates, blower building, blower units,
and Gallery L. All four aeration tanks were in service during the inspection. Recent
upgrades to this area include the replacement of two blower units with new Neuros blower
units and rebuilds of two centrifugal blowers (2012) and replacement of various slide gates.

The key observations and findings from this area are as follows:

° The ceiling is leaking in Gallery L (below the effluent box). The leaks are located
above the RAS piping. At the time of the inspection, the gallery walls were being
painted and the piping was covered in plastic (photo included in Appendix C).
Injection is recommended to repair these cracks and to stop the leaking within the
next 5-10 years.

During a previous site visit, evidence of scale or minor corrosion was observed
on the top of the pipes. The pipe was coated as part of Gallery L improvements.
Should this eventually becomes a problem in the future, the incoming 20-inch
line cannot be isolated from the RAS line running back to the bio-towers.

. Moderate corrosion is observed on the Tank No. 3 influent slide gate (photo included
in Appendix C). Monitor corrosion on the rails and guides to make sure the gates
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operates. Replacement of the gate is not needed for the foreseeable future. Many of
the cast iron gates have been replaced with stainless steel gates recently.

° Settling has occurred between the aeration and secondary clarifier areas. This
settlement could eventually impact the process piping located between the process
areas. This observation is discussed further in Section 5.13 (Additional Observations
and Areas).

5.5 Secondary Clarifiers and Pumping (Area 08)

The observed area includes the four secondary clarifiers, control room, below-grade pump
room, and Gallery E. All four secondary clarifiers were in service during the inspection.
Recent upgrades to this area include replacement of effluent gates (2005), replacement of
multiple pump motors and conversion of the WAS pump motors to VFDs (2013/15), and the
replacement of the whole secondary drive unit of Clarifier No. 2 (2016).

The 2016 condition assessment of the secondary clarifiers by V&A indicated that rotating
mechanism and catwalk has corrosion and coating failures and corrosion on approximately
10% of the superstructure, moderate to severe corrosion of the scum piping, and the
concrete was found to be in good condition with no major defects. Application of touch-up
coating, filler compounds, and weld repairs of metal components are recommended within 2
years.

The key observations and findings from this area are as follows:

° Clarifier Structures and Mechanisms:

- Collector drives for three of the clarifiers are corroded and appear to be original.
As noted in the V&A report, the mechanisms and components are in need of
repairs within the next 2 years. The V&A findings rate these defects as Level 2
(not needing immediate action), however, actions are recommended by V&A to
prevent further degradation. When action is taken to repair the mechanisms,
rehabilitation (refurbish and recoat) of these drives is recommended.

- Also noted in the V&A report, resurfacing of the concrete on the effluent trough
wall and application of a coating is recommended beyond 5 years. This should
be performed at the same time as the repairs or replacement of the
mechanisms. Additionally, the catwalks should be torn down to girders, coated,
and walkways replaced with FRP grating.

- As noted in TM No 8 of this Facilities Master Plan, the replacement of all four
mechanisms is recommended to optimize clarifier performance. This need may
drive the timing of a project more than the condition of the equipment. Based
solely on the condition of the assets, timing of the recommended actions would
be 10-15 years. After the initial repairs, the mechanisms should be placed on a
coating schedule to protect against corrosion.
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. Control Room:

- VFDs for the 6 RAS pumps (P08.01, 8.02, 8.03, 8.04, 8.05, and 8.06) are old
Robicon models. Finding spare parts for these VFDs can be very difficult (now
or in the near future). Replacement of these VFDs is recommended over the
next 3-5 years, as budget permits.

- Clarifier drive VFDs appear old, corroded, and worn out. Finding spare parts for
these VFDs can be very difficult (now or in the near future). Replacement of
these VFDs is recommended over the next 3-5 years, as budget permits.

. Pump Room and Gallery E:

- A ceiling joint in Gallery E is leaking (see photos) and leaks were observed in
the gallery walls. Repair of the leaks is recommended within the next 5-10
years.

- Separation was noted in the expansion joint between the pump room wall and
the clarifier at the sump. This may be the result of settlement of the ground in
this area. Monitor this separation annually to see if it is expanding.

- The original design and construction of the secondary clarifiers included RAS,
WAS, and drain lines for each clarifier entering the pump room through a corner
sump (photo included in Appendix C). Since these pipes are located in a sump,
they are frequently exposed to water. Corrosion was observed on some of
these pipes in the sump and at the wall penetration. No isolation valves were
installed during construction and a break in any of these lines could flood the
pump room and galleries. The pipe sections were replaced for clarifier no. 3
after the date of this inspection and a corrosion inspection was performed (by
V&A) that verified the piping for the other clarifier sumps were in good
condition.

- The RAS, WAS, scum, and drain pumps were installed in 1985 or 1996/7, with
the exception of WAS pump 1 (2007) and WAS pump 4 (2011). These pumps
have been in service for 20 or 30 years. Many of the pumps have moderate
corrosion and leak from the packing. No major operational issues were
observed or noted from staff and performance data was analyzed. Considering
the age and appearance of the older pump, replacement is recommended in 3-
5 years. A process evaluation of these pumps is included in TM No. 8 of this
Facilities Master Plan.

5.6 Chlorine Contact Tanks (Area 09)

The observed area includes the above-ground chlorine contact tanks and components. The
gallery is included in the next section. Tanks 1 through 4 were in service during the
inspection, tanks 5 and 6 were not in service. Recent upgrades to this area include addition
of tanks 5 and 6 (2010), installed 84-inch and 72-inch sluice gate at the outfall (2010), and
replacement of the 72-inch effluent gate (2011).
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The 2016 condition assessment by V&A indicated that the concrete coating differed for the
different tanks and at different heights, but the concrete was in generally good condition at
and above the water line. However, the areas below the water line had slightly worse
condition (VANDA Level 2 advancing to Level 3) and several indications of rebar corrosion.
Off-gassing of sodium hypochlorite residual has worn away the coating and caused
damage to the outer mortar layer of the concrete at and slightly above the waterline.
Concrete testing found pH level ranged from 6 to 11, ranging from severe to mildly
corrosive. Submerged metallic appurtenances, such as the sluice gate guide frame, had
significantly corroded at areas of failed coating. V&A recommended recoating the upper
portion of the tanks in the next 2-5 years and depending on the results of future concrete
tests, recoat the lower portion. They also recommend repairing corroded rebar in the next 2
years with a corrosion inhibitor and sealing cracks in the walls and catwalk in 2-5 years.
They also recommend repairing and recoating the steel frame of the corroded influent
sluice gate within the next 2 years.

The key observations and findings from this area are as follows:

° Moderate corrosion was observed on the influent gates for tanks 1 through 4.
Corrosion was observed inside the framing (photo included in Appendix C). Repair of
the gates is recommended in the next 2 years. Consider using stainless steel if the
gates are replaced.

o Moderate corrosion was observed on the recycled water screen unit. Operational
issues were noted in a wet weather improvement project memo. Replacement of the
unit is recommended within the next 3-5 years. The replacement should be a different
style or technology to alleviate the operational issues. Options include a plate press
filter, basket strainer, or a finer screen.

o Minor corrosion was observed on the telescoping valves of tanks 1 through 4. Repair
of these valves is recommended in the next 3-5 years.

o Minor corrosion was observed on the effluent gates and other metal components of
tanks 5 and 6. Considering the area was built in 2010, it appears the environment is
corrosive, possibly due to a high chlorine residual.

) The influent gate of tank 5 had moderate corrosion on the guides and was not
properly sealed when observed (photo included in Appendix C). This was assumed to
have been a one-time issue based on feedback from Agency staff.

o Minor cracking was observed along the interior walls of the tanks, above the water
line.
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5.7 Chlorination and Dechlorination Building and Gallery (Area 10)

The observed area includes the chlorination/dechlorination building and Gallery C (adjacent
to chlorine contact tank 4). Recent upgrades to this area include the rehabilitation of the
chemical storage rooms (2015), replaced three plant water pumps (2013), and the
replacement of the 3W tank with new hypo pneumatic bladder tanks (2013).

The key observations and findings from this area are as follows:

° Corrosion was observed on the 54-inch effluent pipe in Gallery C. Repair the
corrosion in the next 2 years. Investigate the cause of the corrosion.

° Scum pump P10.1 and P10.2 have moderate corrosion on the pump and heavy
corrosion on the bases. The pumps are from 1990 and 1996, respectively. A FY18
project is planned to replace scum pumps and troughs.

. The injection point for the sodium hypochlorite is located in an overhead pipe,
connected with a pipe saddle (no injection quill), and with no static mixer
downstream. Additionally, the injection point is about 5 feet upstream of a flow meter.
Consider relocating the injections point and using an injection quill and installing a
static mixer downstream of the injection point.

o Minor corrosion and scaling was observed on the carrier water pumps (P10.8 through
P10.10). Asset data indicates these pumps were installed in 1996. Replacement of
these pumps is recommended in 3-5 years.

o Coating loss was observed on the floor of the sodium bisulfite room under the
elevated walkway. Flaking coating was also observed in multiple areas of the room.
Recoating is planned to be addressed in-house this fiscal year when the SBS
metering pumps are refurbished.

o Multiple small pumps in the gallery were observed to be from 1996 and in fair to poor
condition. This includes the effluent sample pump (P10.11) and the two adjacent
pumps for bioassay and Remillard Pond. These pumps should be planned for
replacement in the next 3-5 years.

o A leak was observed at a pipe penetration into the chlorine contact tank.

o Moderate to severe corrosion was observed on the access hatches in the gallery
floor. Replace the covers and hinges in 3-5 years.

5.8 Solids Handling Building (Area 12)

The observed area includes the rotary drum thickener area, engine and generator room,
siloxane filter area, and the various floors of the solids handling building. Recent upgrades
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to this area include installation of the rotary drum thickeners (2015), upgrades to the
polymer system (2016), and upgrades to the odor control system (2016).

The key observations and findings from this area are as follows:

. Rotary Drum Thickener Area:

Cracks and staining were observed in the secondary containment area for the
ferric chloride tanks (photo included in Appendix C). Staff noted that a FY18
maintenance project will address this issue.

Staff noted that the reclaimed water flow is low in this area. They don't know
what is causing the problem, but suspect that it could be the result of
undersized pipes or too high of water velocity.

o Solids Handling Building:

The roof of the building was upgraded in 2007.

Roof hatches on the roof were observed to be corroded. Repair these hatches
in the next 3-5 years.

Distribution panel DP 12.1 (near MCC 12.2) does not have arc flash label. Add
arc flash label similar to other panels and MCCs.

Staff noted past issues with the building elevator. No issues were observed
during the inspection. Based on the age of the facility, it would be estimated
that replacement of the elevator would be needed in the next 5-10 years.

. Gas Compressor Room (ground floor):

The gas compressors are almost 15 years old. Based on the appearance of the
equipment and input from staff, the units will need to be replaced in 10-15
years. According to staff, this should be considered for replacing as part of a
larger project, such as a biofuel production skid.

The conduits in the gas compressor room did not appear to be sealed. This is
recommended next time there is a project in this area.

o Boiler Room (ground floor):

Conduits entering/exiting this room do not have conduit seals. This is
recommended next time there is a project in this area.

The two boilers appear to be original to the facility. Staff indicated that most of
the heat is now supplied by the generator unit and the boilers are used as
standby units.

The heat exchangers were replaced in 2016 and a new oil exchanger has been
ordered.
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- The 2016 condition assessment by V&A included an assessment of hot water
piping located throughout the plant. It found metal loss of the piping and
recommended reevaluating the piping system in 5-10 years.

° Engine / Generator Room (ground floor):

- The Cummins engine is more than 25 years old and is kept as a standby diesel
generator. No issues were observed. The Cummins was last assessed in
November 2013.

. Polymer Room (ground floor):

- Polymer pump starter panels (480V, 3 phase, 1 HP) do not have arc flash
labels. Add arc flash label similar to other panels and MCCs.

o Centrifuge Room and Sludge Hopper Area:

- The centrifuges were observed to be in fair condition and were not operating
during the inspection. A separate evaluation of the centrifuge units is covered
under a separate master plan TM. Based on the visual condition assessment,
no action is needed.

- Each centrifuge is associated with one hopper and the units are unable to
switch between hoppers. Minor corrosion was observed on components of the
biosolids hoppers (photo included in Appendix C) and staff noted that this is
partially caused by overflows of a single hopper when only one centrifuge is in
service. It is recommended to evaluate alternatives such as moving the
centrifuges to the third floor, installing an automated conveyance systems, or
different truck loading options.

5.9 Digesters (Area 13)

The observed area includes the exterior of the digester tanks, the pump mixing room, the
basement, the digester gas scrubbers, and the waste gas burners. Recent upgrades to this
area include construction of the digester gas scrubber system located between the
digesters (2010), replacement of the sludge conditioning pumps (2015), and the
replacement of the heat exchangers (2016).

The 2016 condition assessment by V&A looked at the basement slab of the digester
building. The assessment focused on an area that had been saw cut. The assessment
found that leveling grout needed to be replaced in the next 2-5 years along with replacing
the sealant and backer rod on the west expansion joint.

The key observations and findings from this area are as follows:

. Sludge Pumping Room (Basement Level):

- Basement area has Class 1, Division 1 red boundary lines around digesters in
accordance with NFPA 820 requirements. However, the motors, valve
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actuators, disconnect switches, and other electrical components inside the
classified boundary are not explosion proof rated. In addition, conduits
entering/exiting the classified boundary do not have conduit seals. Electrical
equipment within the classified area may be considered exempt or
grandfathered since they may have been installed before NFPA 820
requirements became a standard in 1995. Before any project improvements
take place in this area, these components should be reviewed to determine
whether replacement is needed to meet NFPA requirements.

- Delamination on the floor was observed during the inspection. Per the V&A
study, this has been noted and is in need of repair within the next 3-5 years.

- Corrosion was observed on the drain near the ferric pumps. Repair the
corrosion damage of the drain.

. Mixing Pump Room (Main Level):

- Significant vibration of the two digester mixing pumps was observed during the
assessment. Staff noted that the vibration has caused hangers and supports to
come loose and were replaced with more robust versions. The cause of the
vibration could not be figured out from the visual assessment, but the issue is in
need for further investigation. Within the next 2 years it is recommended to
perform vibration testing on the pumps to first determine if the vibration is within
the manufacturer's guidelines and to assess the impact of the vibration on the
building. If the pump vibration cannot be reduced, structural modifications may
be necessary to isolate the pump vibration from the building.

- Additionally, it was noted that the discharge isolation valves on the mixing
pumps need additional support to reduce any load being placed onto the pump.
The pipe supports for the elevated discharge header do not appear to provide
enough support of the valves and piping to eliminate the load placed on the
pumps. It is unclear if this is contributing to the vibration, but it should also be
analyzed in the assessment of the pump to determine if additional pipe
supports on the header are necessary.

- Cracks were observed in the walls of the digester, which are also the walls of
the mixing room (photo included in Appendix C). A more detailed investigation
of the cracks is recommended as part of the investigation of the mixing pumps.
These cracks may be attributed to the pump vibration or not. The investigation
should focus on what is necessary to repair the cracks.

- Two 480V, 3 phase distribution panelboards (DP13.1 and 13.2) in the digester
pump mixing room do not have arc flash labels. Provide arc flash labels for
these panels similar to other panels and MCCs.

— A makeshift piping system was installed to handle the bleed off from the pumps
and convey it to the trench drain in the room. The makeshift system overflows
and sludge had overflowed onto the floor (photo included in Appendix C). A
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more permanent installation is recommended, preferably one connected to a
drain pipe.

. Exterior Areas:

- There are several motors and instruments installed within the classified
boundary around the digesters (including the scrubber system) that are not
explosion proof rated and do not have conduit seals. These items were most
likely installed per the standards at the time and are not required to be
upgraded to meet current standards. However, upgrading these items and
conduit installation is recommended to meet current standards the next time
this equipment is replaced.

5.10 Switchgear Facility (Area 14)

The observed area includes the switchgear building, including the internal and external
electrical equipment. Recent upgrades to this area include the addition of a power
monitoring unit on the main switchgear.

The key observations and findings from this area are as follows:

. The switchgear shows little visual sign of degradation due to aging. However, the
inspection performed was limited to visual appearance of the exterior. The switchgear
is serviced about every 2 years. It is recommended the switchgear be inspected by a
representative from the manufacturer during the next scheduled service.

. The switchgear is approximately 30 years old. Like most electrical equipment of this
age, the manufacturer has discontinued the model. While spare parts are still
available, they come at a premium cost. At some point, the parts will be unavailable
from the manufacturer and the Agency would have to turn to the secondary parts
market. The Agency should begin to look at replacement of the switchgear. Based on
the age of the units, it is estimated that the units will need to be replaced within 10-15
years.

. The roof of the building has not been upgraded since the original construction. The
roof is recommended for replacement within the next 5-10 years.

. The building climate is controlled by a single ventilator in the roof and louvers in the
building walls. Summer temperatures in the area can get high enough that there is
potential for overheating of the equipment. It is recommended to monitor the
temperature of the room during summer months to determine if an air conditioning
unit is necessary to keep the equipment within the manufacturer's recommended
operating range. If an air conditioning unit is installed, replace the windows to reduce
losses through the single pane windows.
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° The electrical equipment and bus duct located outside of the switchgear building was
corroded and showed signs of wear. It wasn't immediately clear what equipment may
belong to the Authority and what may belong to PG&E. Some of the equipment
appears to be in need of replacement in the coming years. If this equipment belongs
to PG&E, the Authority should contact them to assess the equipment.

5.11 Effluent Pump Station (Area 20)

The observed area includes the interior of the effluent pump station, including the pumps,
engines, and other equipment inside the building. This facility was constructed as part of
the wet weather improvements project (2010).

The key observations and findings from this area are as follows:

. The facility is only a few years old. No issues were observed during the inspection.
The pump units are only run during conditions when effluent cannot flow by gravity
through the outfall.

. Staff noted that the pumps components were rusting from sitting idle and being
exposed to the high chlorine environment of the clearwell. The staff have
implemented a program to exercise the pumps more frequently to prevent rust from
causing the pumps to stick.

5.12 Organic Waste Recycling Facility (Area 21)

The observed area includes the below-grade pump vault and the equipment surrounding
the vault. The facility was constructed as part of the Digester Improvements and FOG/Food
to Energy Facility project (2010). Recent improvements include replacement of two mixing
pumps within the last 6 months and recoating of the tank interior (2015).

The key observations and findings from this area are as follows:

. Corrosion was observed on the rails and bolts of the crane inside the vault. These
components of the crane did not appear to be suited for outdoor installation. Repair
jib crane corrosion.

. Lifting of equipment in and out of the vault requires the use of two cranes: one
located on the vault floor and one outside the vault, at grade. The two crane system is
cumbersome to use, according to staff. The pick points align in a very small area and
both cranes rely on human power to rotate their booms. If possible, replace the
existing crane system with a single crane.

. The food waste is delivered by a third party by the truckload. Pumps have been
damaged by utensils and other metal objects that are contained in the food waste
deliveries. CMSA should work with the food waste provider to ensure these items do

October 2018 - FINAL 1-27

pw:\\Carollo/Documents\Client/CA/CMSA/10405A00/Deliverables/TM 01\TMO1_FINAL



not make it into the system. Additional screening systems can be provided at a high
cost and probably isn't economical. Using hardened stainless steel pump internals
and casings (such as one produced by Vaughn) may reduce the wear on the pumps.
Alternatively, specialty food waste pumps are available from companies such as
Doda, but come at a higher cost and lead time.

A strong odor surrounds the facility. The odor differs from the typical wastewater
process odors of the rest of the plant. The odor scrubber unit is not treating the air
enough or the odors are escaping from the food waste tank. This could be an
indication that the carbon media needs to be replaced or the result of an undersized
suction fan, undersized scrubber vessel, or the incorrect odor removal technology.
Staff is testing a hot water cleaning procedure to see if this is the result of aerosolized
grease coating the carbon media. Since the odors are confined to the plant, no
immediate action is necessary, but further investigation of the odors is recommended.

5.13 Additional Observations and Areas

The key observations and findings from areas outside the ones listed above are as follows:

Evaluation of seismic impacts due to settlement. Subsidence of the ground was
observed in multiple areas of the plant, including the bio-tower building and between
the aeration and secondary clarifier areas. Because the plant was constructed on
piles, the settlement has produced gaps under the bottom of buildings. There is
potential that the loading and seismic calculations were dependent on the tops of the
piles being at grade. If the tops of the piles are exposed, the piles may have lost
some structural integrity and may not be seismically appropriate. Additionally, the
settlement may have an effect on buried piping between the major processes. An
assessment is recommended for the next 3-5 years to determine any structural or
seismic issues related to the settlement.

Cracks were observed on many of the gallery walls, floors, and ceilings. Leaking or
weeping was observed from some of the cracks. The cracks are not structural issues
at this point, but should still be fixed. Injection is recommended to repair these cracks
in the next 3-5 years. It is recommended to hire a contractor to identify all areas for
injection repairs and have them take care of the work over the period of a few days.

The pipe hangers in many areas and galleries were observed to be long, slender
overhead pipe braces. Areas include the boiler room, cogeneration room, and gallery
C. Retrofit these hangers with newer hangers that are sized for seismic loads.

Corrosion was observed on the top of fire water pipes in two separate areas of the
galleries. The cause of the corrosion is from leaks in chemical lines located above the
fire water pipes in the pipe banks that run along the gallery walls. If possible, the
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Agency should consider reconfiguring the piping in the next 3-5 years so that
chemicals are not located above other pipes.

6.0 PROJECT IDENTIFICATION

A total of 26 projects were identified for inclusion in the Master Plan based on the need to
repair or replace items based on condition or age. The projects were identified for each of
the twelve process areas assessed. Each project includes a basic description, estimated
cost, projected timing, and the consequence of failure criteria and definition from Table 1.2.
Detailed cost estimates are included in Appendix B. The timing and consequence of each
project is included in section 7.0. Detailed findings and observations from the visual
condition assessment are included in section 5.0.

6.1 Headworks (Area 04)

6.1.1 Hydraulic Unit Replacement (04-1)

° Project Description: Remove the hydraulic unit located in the headworks building and
associated fluid lines. Convert all existing pneumatic units to electric operation and
decommissioning hydraulic unit.

- Project elements include:

" Decommission and remove the existing hydraulic unit and components.

" Convert approximately 20 hydraulically controlled gates with electric
actuators for the headworks influent gates, grit tanks, primary clarifiers,
and grit hoppers.

. Addition of electrical components and wiring compatible with existing
MCCs for power of the new actuators. No additional MCCs are
anticipated.

° Project Timing: 3-5 years.

° Conseqguence of Failure: 4 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 8 hours).

. Estimated Cost: $737,000.

6.1.2 Grit Classifiers and Hoppers Replacement (04-2)

° Project Description: Replace four of the five grit classifiers, associated grit pumps and
grit piping, and repair or replace the associated grit hoppers. The fifth classifier was
installed around 2008 and does not need replacement.

- Project elements include:
" Replace grit classifiers units 1 thru 4.
. Replace associated grit pumps.
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6.1.3

6.1.4

" Remove and replace grit piping. Consider glass-lined pipe.
. Replace associated grit hoppers (conversion of gates to electric actuator
from hydraulic included in project 04-1).

Project Timing: 3-5 years.

Conseqguence of Failure: 2 - Regulatory & Environment Disruptions (Minor spill
contained to plant site).

Estimated Cost: $1,235,000.

Grit Blower and Diffuser Replacements (04-3)

Project Description: Replace the original blowers and associated diffusers for the
aerated grit tanks. The budget estimates replacing two blower units only because
there is money in the FY18 CIP to replace the diffusers with new a generation of

diffuser for this application.

- Project elements include:
. Replace Grit Blower Nos. 1 and 2.

Project Timing: 3-5 years

Conseqguence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours)

Estimated Cost: $508,000.

Grit Room Rehabilitation (04-4)

Project Description: Rehabilitation of most metal components within the grit room,
including repair corrosion on slide gates, and upgrade the air handling system with an
activated carbon system per the recommendations in the 2015 Brown and Caldwell
Odor Control study.

- Project elements include:
" Repair corrosion on slide gate rails and frame.
. Replace the air handling units and scrubber with an activated carbon units
per the recommendations in the 2015 Brown and Caldwell Odor Control
study.

Project Timing: 5-10 years

Consequence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours)

Estimated Cost: $1,936,000.
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6.1.5

6.2

6.2.1

6.3

6.3.1

Ferric Room Floor Coating (04-5)

Project Description: Recoat the floor in the ferric room and repair cracked concrete.

- Project elements include:
" Repair cracked concrete.
" Recoat approximately 1,500 square foot area.

Project Timing: 10-15 years.

Consequence of Failure: 2 - Financial Effects (Financial impact greater than
$10,000).

Estimated Cost: $110,000.

Primary Clarifiers and Pumping (Area 05)

Primary Clarifier Rehabilitation (05-1)

Project Description: Recoat clarifier interior concrete, repair cracks in columns and
under walkways, replace scum skimmer drives and motors, replace metal piping and
appurtenances in Clarifier Nos. 1 thru No. 5, including weir launders.

- Project elements include:
" Take each clarifier out of service and clean.
" Recoat clarifier interior concrete above and below water line.
" Repair cracks in columns and under walkways as needed.
" Replace scum skimmer drives and motors.
" Replace mechanisms for flights and chains.
" Remove and replace weir launders. Replace with FRP.
- Replace metal piping and appurtenances. Use Sch. 80 PVC.

Project Timing: 3-5 years.

Conseqguence of Failure: 4 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 8 hours).

Estimated Cost: $1,739,000.

Biotowers (Area 06)

Biotower Pump Room Corrosion Repair (06-1)

Project Description: Repair corrosion in biotower pump room. The floor coating and
grating was damaged from a chlorine spill in this room. Recoat concrete floor, repair
and recoat corroded pump bases and pipe supports.

- Project elements include:
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" Strip, prep, and recoat approximately 1,900 square feet of concrete floor
with vinyl ester coating system.

. Repair corrosion on bases of all four pumps.

. Repair corrosion and coat the bases of four or more pipe supports.

. Project Timing: 5-10 years.

. Consequence of Failure: 2 - Financial Effects (Financial impact greater than
$10,000).

. Estimated Cost: $190,000.

6.3.2 Biotower No. 1 Upgrade (06-2)

. Project Description: Replace rotating mechanism and media of Biotower 1.
(Budgetary number includes replacement of all media. Alternative option to replace
only the top two layers of media upon detailed inspection of lower layers.):

- Project elements include:
" Remove existing hydraulic rotating mechanism.
" Install new motor-operated mechanism. Assumes available bucket in
MCC.
" Remove and replace all media layers.

. Project Timing: 3-5 years.

. Consequence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours).

. Estimated Cost: $1,996,000.

6.3.3 Biotower Scrubber and Air Handling Unit Replacement (06-3)

. Project Description: Replace the odor scrubber and air handling unit. Per detailed
recommendations in 2015 Brown and Caldwell design report for plant odor control
systems, recommended alternative is to replace existing scrubber with two activated
carbon units located adjacent to the building.

- Project elements include:
. See 2015 Brown and Caldwell design report for specific project elements.
" Replace Biotower Air Handler unit (AH06.01) located in control room.

. Project Timing: 10-15 years.

. Consequence of Failure: 3 - Safety and Community Disturbances (Short-term impacts
(i.e. less than one week) on community or potential for injury).

. Estimated Cost: $2,200,000.
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6.4

Aeration (Area 07)

No projects identified for this area.

6.5 Secondary Clarifiers and Pumping (Area 08)

6.5.1 Secondary Clarifier Rehabilitation (08-1)

° Project Description: Repair the corrosion on the drain, RAS, and WAS pipes entering
the pump room through the corner sumps. Repair corrosion on the mechanisms and
metal components inside the clarifiers, resurface the effluent trough concrete, and
retrofit the catwalk with FRP. (Per detailed recommendations from 2016 condition
assessment of the secondary clarifiers by V&A.):

- Project elements include:

" Take each clarifier out of service and clean.

" Resurface concrete on effluent trough wall 2 feet under V-notch weirs and
apply a coating.

. Perform touch-up coating on the approx. 10% of surface area of clarifier
mechanism and appurtenances including the cat-walk.

" During clarifier mechanism touch-up coating, apply filler compound to fill
in corrosion pits with less than 25% wall thickness loss as necessary.

" During clarifier mechanism touch-up coating, perform weld repairs where
wall thickness loss is greater than 25% as necessary.

= Remove the top steel walkways, blast and coat walkway girders, and
replace walking surface with FRP grating.

. Project Timing: 0-2 years.

. Consequence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours)

. Estimated Cost: $944,000.

6.5.2 RAS/WAS Pump Replacements (08-2)

° Project Description: Replace RAS and WAS pumps and VFDs for the RAS pumps.

- Project elements include:
" Replace RAS pumps 1 thru 6 (P08.01 thru P08.06).
" Replace VFDs for all six RAS pumps.
. Replace WAS pumps 2 and 3 (P08.08 and P08.09).
. Replace and reconfigure inlet and outlet piping as needed.
° Project Timing: 3-5 years
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6.6

6.6.1

6.6.2

6.7

6.7.1

Consequence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours).

Estimated Cost: $1,883,000.

Chlorine Contact Tanks (Area 09)

CCT Gate Replacement (09-1)

Project Description: Replace the influent gates of tanks No. 1 thru 4 with stainless
steel gates.

- Project elements include:
" Replace three 42-inch by 42-inch inlet gates to CCTs (SG09.01, SG09.02,
SG09.03).

Project Timing: 3-5 years.

Conseqguence of Failure: 2 - Operational Impacts (Minor process disruption, requires
operational changes).

Estimated Cost: $401,000.

CCT Valve Rehabilitation (09-2)

Project Description: Refurbish the telescoping valves on chlorine contact tanks 1 to 4.
Replace recycled water (3W) bar screen (consider replacing with better technology
with finer screens). Alternative option is to replace telescoping valves with rotating
pipe skimmers with motorized actuators.

- Project elements include:
" Refurbish four (4) telescoping valves.
" Replace recycled water (3W) bar screen.

Project Timing: 5-10 years.

Conseqguence of Failure: 2 - Operational Impacts (Minor process disruption, requires
operational changes).

Estimated Cost: $324,000.

Chlorination and Dechlorination Building and Gallery (Area 10)

CCT Effluent Pipe Corrosion Repair (10-1)

Project Description: Repair corrosion on the 54-inch effluent pipe in Gallery L. Repair
the leaks in the concrete overhead.

- Project elements include:
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6.7.2

" Install temporary bypass of 54-inch effluent pipe.
" Repair corrosion on the 54-inch effluent pipe.
" Repair the leaks in the concrete overhead.

Project Timing: 0-2 years.

Conseqguence of Failure: 4 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 8 hours).

Estimated Cost: $753,000.

Gallery C Pump Replacements (10-2)

Project Description: Replace carrier water pumps.

- Project elements include:
" Replace three (3) carrier water pumps (P10.08 thru P10.10).

Project Timing: 3-5 years.

Conseqguence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours).

Estimated Cost: $108,000.

6.8 Solids Handling Building (Area 12)

6.8.1  Solids Handling Building Elevator Replacement (12-5)

° Project Description: Replace the elevator of the solids handling building.

- Project elements include:
" Remove existing elevator and associated equipment.
" Install new elevator and associated equipment in same location.

° Project Timing: 5-10 years.

° Consequence of Failure: 2 - Safety & Community Disturbance (Minor community
disturbance remedied quickly).

. Estimated Cost: $513,000.

6.9 Digesters (Area 13)

6.9.1 Digester Mixing Pump Study (13-1)

° Project Description: Conduct a study to investigate the cause of the pump vibration,
possible remedies, its relationship to the cracks on the wall of the pump mix room,
and the need for additional supports for the discharge header.
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6.9.2

6.10

- Project elements include:
" Conduct a study to determine the cause of the vibration and potential
remedies.

Project Timing: 0-2 years.

Conseqguence of Failure: 3 - Operational Impacts (Major process disruption requiring
use of effluent pond for less than 4 hours).

Estimated Cost: $100,000.

Digester Basement Floor Slab Repair (13-2)

Project Description: Repair the saw cut area in the digester basement. (Per detailed
recommendations from 2016 condition assessment of the secondary clarifiers by
VE&A.).

- Project elements include:
" Remove and replace existing leveling grout within saw-cut area. Abrasive
blast floor and install anti-skid epoxy flooring system if flooding occurs.
" Replace sealant and backer rod on expansion on west side of basement
slab.

Project Timing: 3-5 years

Consequence of Failure: 1 - No impacts.

Estimated Cost: $119,000.

Switchgear Facility (Area 14)

6.10.1 Main Switchgear Replacement (14-1)

Project Description: Replace the main switchgear in the existing building. Based on
our experience, the 30-year old main switchgear will need to be replaced by the time
it is 45 years old.

- Project elements include:
" Remove existing switchgear and associated electrical items.

" Install new switchgear in existing building.
" Install new HVAC unit on existing building based on needs of new
switchgear.

Project Timing: 10-15 years.

Conseqguence of Failure: 5 - Operational Impacts (Major process disruption resulting
in plant shutdown or significant downtime of major equipment that could result in
discharge of untreated wastewater)
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Estimated Cost: $1,017,000.

6.11 Effluent Pump Station (Area 20)

No projects identified for this area.

6.12 Organic Waste Recycling Facility (Area 21)

6.12.1 OWRF Pump Replacement (21-1)

Project Description: Replace the two OWRF Mix Pumps with pump more suited for
this type of process. Replace the pumps with hardened stainless steel pump internals
and casings.

- Project elements include:
" Replace two (2) OWRF Mix Pumps (P21.01 and P21.02). Consider
hardened stainless steel internals and casings for new pumps.

Project Timing: 3-5 years

Conseqguence of Failure: 2 - Operational Impacts (Minor process disruption, requires
operational changes)

Estimated Cost: $89,000.

6.13 Multi-Area Projects

6.13.1 Roof Repairs (00-1)

Project Description: Repair the roofs for the following areas: headworks, bio-tower
control room, and switchgear facility.

- Project elements include:
" Find and fix leak in biotower control building roof. Replace membrane and
media.
. Repair cracks in headworks grit room roof. Replace membrane and
media.
" Replace membrane and media on switchgear facility roof.

Project Timing: 3-5 years

Conseqguence of Failure: 3 - Financial Effects (Financial impact greater than
$100,000)

Estimated Cost: $64,000.
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6.13.2 Gallery Pipe Repairs (00-2)

Project Description: Replace leaking chemical lines located along the gallery walls
with double contained PVC pipe. If necessary, reconfigure the piping to relocate
chemical lines to the bottom row.

- Project elements include:
" Replace leaking chemical lines.
" Repair pipes where chemical lines have dripped.
" Relocate chemical lines to bottom of pipe rack, where possible.

Project Timing: 3-5 years

Conseqguence of Failure: 2 - Regulatory and Environmental Disruptions (Minor spill
contained to plant site)

Estimated Cost: $110,000.

6.13.3 Crack and Leak Repairs (00-4)

Project Description: Repair cracks in concrete walls, floors, and ceilings using
injection in the following areas: Galley E ceiling, Gallery L ceiling above RAS piping,
multiple locations along Gallery B walls, primary clarifier wall in Gallery A.

- Project elements include:
" Injection crack repair for the listed locations.
" Assumes 10' x 5" work area required in each location.

Project Timing: 5-10 years

Conseqguence of Failure: 3 - Regulatory and Environmental Disruptions (Major spill
contained on plant site)

Estimated Cost: $132,000.

6.14 Studies and Other Enhancements

6.14.1 Site Seismic Study (99-1)

Project Description: Conduct a study to evaluate seismic impacts due to site
settlement. Subsidence of the ground was observed in multiple areas of the plant,
including the bio-tower building and between the aeration and secondary clarifier
areas. Because the plant was constructed on piles, the settlement has produced gaps
under the bottom of buildings. There is potential that the seismic design was
dependent on the tops of the piles being at grade and fully supported. With the tops
of the piles exposed, the unsupported pile length may be over stressed during an
earthquake resulting in pile failure. The settlement may have affected buried piping
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between the major processes. An assessment is recommended to evaluate the risk
posed by structural changes resulting from settlement.

- Project elements include:
" Conduct a seismic study.

° Project Timing: 3-5 years

° Consequence of Failure: 3 - Financial Effect (Financial impact greater than $100,000)

. Estimated Cost: $200,000.

6.14.2 OWRF Crane Optimization Evaluation (99-3)

. Project Description: Evaluate alternatives for replacing the existing two-crane system
in the Organic Waste Recycling Facility area with a single crane system. This system
may be best implemented during a future expansion of the facility.

° Project Timing: 10-15 years

° Conseqguence of Failure: 2 - Operational Impacts (Minor process disruption, requires
operational changes)

. Estimated Cost: $0 (to be incorporated into the cost of future facility expansion).

6.14.3 Influent Flow Meter Alternatives Study (99-4)

° Project Description: The influent flow meters may be oversized for typical plant flows.
Evaluate potential alternatives or options that can improve accuracy at low flows.
Efforts should be coordinated with the Effluent Flow Meter Study.

. Project Timing: 0-2 years

. Consequence of Failure: 3 - Financial Effects, Financial impact greater than
$100,000.

. Estimated Cost: $75,000.

7.0 RISK ASSESSMENT

The risk analysis is performed at the project-level in order to compare the potential impact
that each project would have on the WWTP. The risk assessment was performed using the
methodology explained in section 4 and using the definitions in Tables 1.3 and 1.2 for
probability (PoF) and consequence of failure (CoF), respectively. The detailed consequence
of failure scoring for each project is included in Appendix D.
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Table 1.4 lists the projects based on the risk score, from highest to lowest. The risk score is
not a direct indicator of the order projects need to occur, but rather to assist in the
prioritizing of potential projects that cover different areas of the WWTP.

Table 1.4 Risk Assessment Summary
2017 Facilities Master Plan
Central Marin Sanitation Agency
No. Project Number and Title Timing (POF) COF |Risk Score
1 |CCT Effluent Pipe Corrosion Repair (10-1) 0-2 years (5) 4 20
2 |Hydraulic Unit Replacement (04-1) 3-5 years (4) 4 16
3 |Primary Clarifier Rehabilitation (05-1) 3-5 years (4) 4 16
4 |Secondary Clarifier Rehabilitation (08-1) 0-2 years (5) 3 15
5 |Digester Mixing Pump Study (13-1) 0-2 years (5) 3 15
6 |Influent Flow Meter Alternatives Study (99-4) 0-2 years (5) 3 15
7 |Grit Blower and Diffuser Replacements (04-3) 3-5 years (4) 3 12
8 |Biotower No. 1 Upgrade (06-2) 3-5 years (4) 3 12
9 |RAS/WAS Pump Replacements (08-2) 3-5 years (4) 3 12
10 |Gallery C Pump Replacements (10-2) 3-5 years (4) 3 12
11 |Roof Repairs (00-1) 3-5 years (4) 3 12
12 |Seismic Study (99-1) 3-5 years (4) 3 12
13 |Main Switchgear Replacement (14-1) 10-15 years (2) 5 10
14 |Grit Room Rehabilitation (04-4) 5-10 years (3) 3 9
15 |[Crack and Leak Repairs (00-4) 5-10 years (3) 3 9
16 |Grit Classifiers and Hoppers Replacement (04-2) 3-5 years (4) 2 8
17 |CCT Gate Replacement (09-1) 3-5 years (4) 2 8
18 |OWRF Pump Replacement (21-1) 3-5 years (4) 2 8
19 |Gallery Pipe Reconfiguration (00-2) 3-5 years (4) 2 8
20 |Biotower Pump Room Corrosion Repair (06-1) 5-10 years (3) 2 6
21 |Biotower Scrubber and Air Handling Unit Replacement (06-3) 10-15 years (2) 3 6
22 |CCT Valve Rehabilitation (09-2) 5-10 years (3) 2 6
23 |Solids Handling Building Elevator Replacement (12-5) 5-10 years (3) 2 6
24 |Ferric Room Floor Coating (04-5) 10-15 years (2) 2 4
25 |Digester Basement Floor Slab Repair (13-2) 3-5 years (4) 1 4
26 |OWRF Crane Optimization Evaluation (99-3) 10-15 years (2) 2 4

Notes:
POF = Probability of Failure. Definitions of scores are included in Table 1.3.
COF = Consequence of Failure. Definitions of scores are included in Table 1.2.

@
)

8.0 PRIORITIZED 10-YEAR CIP

Table 1.5 summarizes the recommended capital projects in a prioritized 10-year CIP. The

projects are organized based on the recommended timing. Within each timing group,

projects are prioritized based on their risk score and cost. It is important to note that the risk

score is intended to differentiate the need for projects using a defined scoring system,

however, professional judgment still needs to be applied to make sure that the results make
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practical sense within the scope of the Agency's prioritized 10-year CIP. In total, $14.2

million over 22 projects is recommended over the next 10 years.

To aid in the implementation of the 10-year CIP, the Agency has prepared an action plan to
track and complete selected capital projects. This action plan is included in Appendix E for

reference.
Table 1.5 Prioritized 10-Year CIP
2017 Facilities Master Plan
Central Marin Sanitation Agency
Risk
CIP Years Project Number and Title Rank Cost
1-2 CCT Effluent Pipe Corrosion Repair (10-1) 1 $753,000
1-2 Secondary Clarifier Rehabilitation (08-1) 4 $944,000
1-2 Digester Mixing Pump Study (13-1) 4 $100,000
1-2 Influent Flow Meter Alternatives Study (99-4) 4 $75,000
1-2 Primary Clarifier Rehabilitation (05-1) 2 $1,739,000
1-2 Hydraulic Unit Replacement (04-1) 2 $737,000
Years 1-2 | Subtotal (6 projects) $4,348,000
3-5 RAS/WAS Pump Replacements (08-2) 7 $1,883,000
3-5 Biotower No. 1 Upgrade (06-2) 7 $1,996,000
3-5 Grit Blower and Diffuser Replacements (04-3) 7 $508,000
3-5 Gallery C Pump Replacements (10-2) 7 $108,000
3-5 Seismic Study (99-1) 7 $200,000
3-5 Roof Repairs (00-1) 7 $64,000
Years 3-5 | Subtotal (6 projects) $4,759,000
6-10 Grit Classifiers and Hoppers Replacement (04-2) 16 $1,235,000
6-10 CCT Gate Replacement (09-1) 16 $401,000
6-10 Gallery Pipe Reconfiguration (00-2) 16 $110,000
6-10 OWRF Pump Replacement (21-1) 16 $89,000
6-10 Digester Basement Floor Slab Repair (13-2) 24 $119,000
6-10 Grit Room Rehabilitation (04-4) 14 $1,936,000
6-10 Crack and Leak Repairs (00-4) 14 $132,000
6-10 CCT Valve Rehabilitation (09-2) 20 $324,