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EXECUTIVE SUMMARY

This memorandum summarizes Level of Service (LOS) definitions that result from the regulatory framework
for the Sunnyvale Water Pollution Control Plant (WPCP). LOS definitions related to effluent discharge,
biosolids management, and air emissions are described. Current LOS definitions, and possible future LOS
definitions that result from emerging regulations, analyzed for implications with respect to the alternatives
analysis for the WPCP master planning process.

LOS definitions with respect to effluent discharge from the WPCP are summarized in Table 1-1. Discharges
from the WPCP are subject to discharge prohibitions, receiving water limits, and effluent limits. In general,
compliance with effluent limits tends to assure compliance with receiving water limits and discharge
prohibitions. Therefore, LOS definitions are driven by effluent limits. The overall trend observed is that the
Sunnyvale WPCP performs well with respect to compliance with current effluent limits for conventional and
toxic pollutants. Emerging regulations for ammonia effluent limits could result in a need for enhanced
nitrification, but this not is considered to be a likely scenario. Pending regulations for copper, nickel, and
cyanide, if approved, will define the LOS for those pollutants; current plant performance appears to meet
anticipated limits for copper, nickel and cyanide. Should microcontaminants such as pharmaceuticals,
hormones, and endocrine disrupting compounds (EDCs) become regulated substances, future LOS needs
could drive choices about disinfection methods. The WPCP consistently meets Title 22 regulations for the
quality of recycled water. Emerging regulations for mercury and Polychlorinated Biphenyls (PCBs) may result
in pressure to increase water recycling.

LOS definitions for biosolids are defined in Table 1-2. Current LOS definitions include Class A biosolids
with respect to metals and vector attraction reduction, and Class B biosolids with respect to pathogens. The
need for flexibility in the re-use of biosolids may establish Class A pathogen reduction methods as a future
LOS definition. Future LOS definitions may be driven by the choice of land-disposal locations available to
the WPCP. Currently, the nearest counties, Santa Clara and Alameda, do not have local ordinances more
stringent than Federal and State regulations. The number of regulated contaminants in biosolids may increase,
potentially establishing new LOS definitions.

LOS definitions for air emissions are defined in Table 1-3. LOS definitions for air emissions have recently
changed due to the adoption of a Title V air quality permit for the WPCP by the Bay Area Air Quality
Management District (BAAQMD). Emissions requirements established by the permit constrain the
operational flexibility of power generators that are used to burn landfill gas. In addition, engines that rely on
digester gas used to drive influent pumps have been temporarily exempted from the Title V permit. The
exemption expires in 2012, but could be extended to 2016. When the pump engines reach the end of their
useful life, they will either need to be replaced with engines that meet emissions requirements, or the WPCP
will need to seek backup power systems for the influent pumps to ensure reliability. If the existing facility is
renovated, there may be a need to obtain emission offset credits. Emerging regulations for greenhouse gases
may be extended to apply to municipal wastewater treatment plants.

BROWN ano CALDWELL
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LOS definition
Conventional

pollutants (BOD, TSS,
nutrients)

Ammonia

Toxic Pollutants

Mercury

PCBs

Copper, nickel,
cyanide

Microcontaminants

Dioxins and Furans

Other organic
pollutants (4,4'- DDE,
dieldrin, heptachlor
epoxide,
benzo(b)fluoranthrene,
Indendo(1,2,3-
cd)pyrene

Water recycling

Table 1-1. Level of Service Definitions for effluent discharge

Current

Technology — based

Seasonal effluent limits to
protect dissolved oxygen

Existing effluent limits as
defined in the National
Pollutant Discharge
Elimination System
(NPDES) permit

Mass and concentration
limits as defined in the
NPDES watershed permit
for mercury

None - permits do not
include direct mass or
concentration limits for
PCBs.

Site specific objectives
adopted by SFRWQCB,
pending final approval by
SWRCB and USEPA.

No regulation

Dioxin limits based on the
California Toxics Rule
(CTR) are below current
detection limits, but Bay
water exceeds CTR criteria.
This triggers reasonable
potential, monitoring
requirements.

CTR criteria below current
detection limits, but Bay
water exceeds CTR criteria.
This triggers reasonable
potential, monitoring
requirements.

Meet Title 22 requirements

Future

Technology — based

Effluent limits that translate
receiving water objectives are
currently under negotiation

Same, with exceptions for
evolving regulations as noted
below

Possibility, but not certainty, of
increased regulation of
methylmercury

Likelihood of imposing “current
performance” concentration
requirement and mass limits.

Approval by SWRCB and
USEPA likely, but not certain.

Potential for increased public
scrutiny, and possibility of new
regulations

Regulation of dioxins and furans
is an emerging issue. Future of
Total Maximum Daily Load
(TMDL) development and
wasteload allocation unclear.

Future regulatory actions
uncertain.

Meet Title 22 requirements

Implications

Sunnyvale is already performing well ahead of technology-
based requirements for conventional pollutants, and so
these parameters are not expected to drive decisions
between alternatives.

A regulatory approach that can be implemented under
foreseeable future conditions is considered a likely outcome
of current negotiations. In an unlikely event that more
stringent effluent limits drive the need for enhanced
ammonia removal; the alternatives analysis could be
constrained.

Alternatives should provide the same or better removal of
toxic pollutants as currently provided

Current LOS definitions will likely drive increased recycling
uses. Potential for future LOS requirements that address
technologies to control methylmercury. However, feasibility
of methylmercury control technology is highly speculative at
this time.

Alternatives should provide same or better removal of PCBs
as currently provided. Future mass limits have the potential
to drive increased recycling, comparable to mercury LOS
definitions.

Alternatives should provide the same or better removal of
copper and nickel, and should provide the same or lower
concentration of cyanide in discharge, as is currently
provided. Delays or reversals in approval process could add
LOS definitions for these pollutants.

Public perception or direct regulatory pressure to reduce
microcontaminants could influence choices about
disinfection approaches, and other technological
approaches to reduce microcontaminant concentrations.

Feasibility of control measures above and beyond existing
treatment is highly speculative. Likely outcome is continued
monitoring, participation in regional studies, possibly
“current performance” mass limits that increased recycling
uses.

Feasibility of control measures above and beyond existing
treatment is highly speculative. Likely outcome is continued
monitoring, participation in regional studies, possibly
“current performance” mass limits that increased recycling
uses.

Water conservation needs and emerging regulations likely
to increase the amount of water to be recycled

BROWN ano CALDWELL
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Table 1-2. Level of Service Definitions for Biosolids

LOS definition

Production of
“exceptional quality
biosolids”

Current

WPCP meets 50 CFR 503
Class A biosolids
requirements with respect
to metal concentrations
and vector attraction
reduction. But it meets
Class B biosolids
requirements with respect
to pathogen reduction.

Future

An alternative is to modify
existing treatment plant to meet
Class A pathogen reduction
requirements.

Implications

Exceptional quality biosolids may be used and distributed in
bulk or bag form and are not subject to general requirements
and management practices other than monitoring,
recordkeeping, and reporting to substantiate that the quality
criteria have been met.

Land application of
biosolids

Synagro hauls dewatered
biosolids to an off-site
location for land
application

Ban on land application of
hiosolids extending to other
Counties. Currently, 16 out of 58
Counties in California have some
ordinance issued with respect to
land application of biosolids.
Knowledge of fate and behavior
of emerging EDCs through the
soil columns may drive future
regulations or the ban of
biosolids land application.

Decision will depend on the location that Synagro currently
land applies the biosolids from the WPCP. Explore alternatives
for land application of biosolids.

Number of regulated
contaminants

Currently 10 heavy metals
are regulated under 40
CFR 503.13.

Risk assessment screening by
the EPA concluded that 2 out of
31 contaminants warrant further
consideration for biosolids
regulations. These 2
contaminants include
dioxins/dibenzofurans, and
polychlorinated biphenyls (PCBs)
(SWRCB website). The EPA has
not established any preliminary
range of concentration limits for
these contaminants.

Modifications to the treatment plant to meet future regulated
contaminants.

BROWN ano CALDWELL
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Table 1-3. Level of Service Definitions with Respect to Air Emissions

LOS definition Current Future Implications
Exemption for influent pump Will need to plan for future rel_iability for inflgent
Influent pump engines exempted from Title V engines set to expire by 2012, with pumps. Possible tp replace Wlth newer engines that
NOx and CO permit. possible extension to 2016. meet Title V permit. Alterr)atlvely, engine
emissions Title V Permit regulations for engine generators ~ Removal of influent pump engines generators could be possible sources of standby
) ; , . power for influent pumps, but reliability needs to be
constrain operation to landfil gas only; not would make more digester gas evaluated in light of operational constraints
reliable as stand-alone units. available to engine generators. imposed by Title V permi.
<1300 ppm in gas supplies to internal Without relief from 1300 ppm limit in gas supplies,
Sulfur combustion engines Sj?;p%iﬂ:g?tiggg)esgm supply M need to treat the sludge by ferrous addition to
<300 ppm in emissions from internal limit is granted reduce_ hydrpggr_] sglflde (Hz_S) prior to combustion.
combustion engines Potential reliability issue until resolved.
If the existing facility is renovated such that the
As required by BAAQMD 2-2-302 and 2-2-303, total emissions exceed 35 tons/year limit, it would
the air pollution control authority will determine result in a need for emission reduction credits to
total facility emissions on a pollutant specific Potential reduction in the offset the increased emissions.
Cumulative basis by adding th_e propo_sed new or mpdi_fied thresholds for _precursor_organic If the cumulati\_/e threshqlds for precursor organic
increase in sources to the_emls_smns inventory. Emission com_pounds, nitrogen oxides, compognd_s, nitrogen omde_s, particulate matter and
emissions reduction credits will be required to offset the particulate matter and sulfur sulfur dioxide are lowered in the future, a higher

facility emissions if the total emissions exceed
35 tons/year of precursor organic compounds
and nitrogen oxides, and 1 ton/year of
particulate matter and sulfur dioxide.

dioxide making the regulation more
stringent.

offset reduction credits will be required for
compliance.

Emissions will not be regarded as cumulative if a
new facility adjacent to the current facility is
constructed.

Potential to emit

BAAQMD Regulation 2 Rule 6 states that Title
V permit will not be required if a facility emits
less than 100 tons per year of criteria pollutants
(carbon monoxide, nitrous oxides, sulfur
dioxide, particulates, and volatile organic
compounds), less than 10 tons/year of a single
hazardous air pollutant, and less than 25 tons
per year of a combination of hazardous air
pollutants.

Potential reduction in the
thresholds for the criteria pollutants
from a new facility to avoid Title V
permit.

Construction of a new facility that is below the
Regulation 2-Rule 6 threshold of criteria pollutants
will be able to avoid a Title V permit for the new
facility.

Greenhouse
gas regulations

AB-32 is currently not applicable to wastewater
treatment plants

The California Air Resources
Board (CARB) is developing a list
of facilities that are required to
meet greenhouse gas (GHG)
regulations, which may potentially
include POTWSs.

If AB-32 is applicable, Publicly Owned Treatment
Works (POTWSs) will be responsible for monitoring
and reporting carbon dioxide, methane, and nitrous
oxide emissions. GHG emission limits and
reduction measures will become operative for
regulated facilities by 2012.

BROWN ano CALDWELL
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1. INTRODUCTION

This Technical Memorandum provides the regulatory framework for establishing level of service definitions
for the City of Sunnyvale Water Pollution Control Plant (WPCP). The WPCP provides advanced secondary
treatment of wastewater from domestic, commercial, and industrial sources from the City of Sunnyvale,
Rancho Rinconada, and Moffet Field. The setrvice area has a total population of 127,000.

The wastewater treatment process provides both secondary and advanced treatment to produce high quality
effluent, suitable for discharge into San Francisco Bay or recycling for irrigation and other uses. Biosolids are
reused in accordance with the 40 CFR 503 regulations. Air emissions from the plant result from the use of
combustion-driven generators and pumps, treatment systems and digesters, and waste gas burners. All three
of these processes - wastewater treatment, biosolids management, and air emissions - are subject to
regulations that establish current levels of service. Known or probable changes to regulations help forecast
future level of service needs.

1.1 Background and scope of work

The Strategic Infrastructure Plan for the WPCP will evaluate two alternatives — one renovating and
optimizing the existing plant, and the other replacing the existing plant with a new facility located adjacent to
or on the existing treatment plant premises. In order to evaluate these two alternatives, level of service
definitions need to be established that define parameters to be met by the two alternatives. The level of
service definitions will form the basis for developing and evaluating each alternative.

This Technical Memorandum summarizes current practices of wastewater treatment, biosolids management,
and air emissions. Associated regulatory information on the effluent discharge limitations, management of
biosolids produced by the plant, and emissions that affect air quality is summarized to define current level of
service definitions. Known or probable changes to regulations are briefly summarized to help forecast future
level of service definitions.

2. WASTEWATER TREATMENT

2.1 Effluent discharge regulations

Discharge of treated water to surface waters of the United States is regulated by the Clean Water Act. The
Clean Water Act is administered by the United States Environmental Protection Agency (USEPA), who has
the authority to delegate administrative and enforcement duties to the states. The State of California is fully
delegated under the Clean Water Act, and acts under authorities established by the Porter Cologne Water
Quality Control Act. The State is divided into nine different hydrographic regions which are regulated by
Regional Water Quality Control Boards. The Sunnyvale WPCP is regulated by the San Francisco Bay
Regional Water Quality Control Board (Regional Board). Policy decisions and enforcement actions by the
Regional Board are subject to review and oversight by the State Water Resources Control Board (State
Board).

The Regional Board acts through two basic types of regulatory actions which define level of service for
effluent discharges, adoption of water quality standards, and implementation of water quality standards
through permits and enforcement. The Regional Board adopts water quality standards through amendments

BROWN ano CALDWELL
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to the Water Quality Control Plan for San Francisco Bay (the Basin Plan). Water quality standards consist of
definitions for beneficial uses of specific waterbodies delineated in the Basin Plan, and the numeric or
narrative water quality objectives that are protective of those beneficial uses. The Sunnyvale WPCP discharges
into Guadalupe Slough, which is a tributary to Lower South San Francisco Bay. Beneficial uses for Lower
South San Francisco Bay are shown in Table 3-1.

Table 3-1. Summary of Beneficial Uses in Lower South San Francisco Bay

and the Contaminants and Other Physical Factors that can affect those Beneficial Uses
Beneficial uses

Contaminants/Physical Factors that can impair the beneficial uses

Human consumptive uses:
Municipal water supply
Groundwater recharge
Industrial supply
Commercial fisheries
Shellfish habitat

Bioaccumulative contaminants (e.g., mercury, methylmercury, PCBs, dioxin,
legacy pesticides, PBDEs) can affect the quality of fish and thereby limit the
amount of fish people can safely consume from the Bay and tributaries.

Trace metals can affect the recruiting success of shellfish. Bacteria and exotic
algal blooms can also limit the consumption of shellfish.

Aquatic life uses:

Estuarine habitat

Cold water fisheries habitat

Warm water fisheries habitat

Fish migration

Fish spawning habitat

Preservation of rare and endangered species

Dissolved oxygen (DO) and temperature affect salmonid habitat in some
settings. Discharge of ammonia and biochemical oxygen demand (BOD) have
affected DO in the past; that was abated over twenty years ago by significant
upgrades to publicly owned treatment works.

Bioaccumulative contaminants which are threats to commercial fishing can
also adversely affect rare and endangered species.

Fish spawning habitat and migration can be affected by flow, siltation, and
other physical factors in watersheds upstream. Endocrine disrupting
compounds (EDCs) may affect the ability of fish and other aquatic life to
spawn.

Wildlife uses:
Wildlife habitat
Riparian habitat
Wetland habitat

Bioaccumulative contaminants which are threats to commercial fishing can
also affect habitat quality. Riparian and wetland habitat are most strongly
affected by physical modifications (e.g., urbanization, channelization,
hydromodification, filling in the Baylands) rather than contaminant issues.
Some pesticides (e.g., diazinon and the replacement of diazinon with
pyrethroids) may contribute to degradation of riparian habitat.

Recreational uses:
Body contact recreation
Non-contact recreation
Navigation

Body contact recreation is affected by the presence of bacteria that are
indicators for human pathogens.

Non-contact recreation (the visual appreciation of water, including boating,
hiking and fishing) can be affected by trash and algal blooms.

Navigation is generally affected by the degree of sediment accretion in
navigable channels.

Beneficial uses are those identified in the Bay Basin Plan for South San Francisco Bay and tributaries.

Municipal treatment plants such as the Sunnyvale WPCP are issued permits under the National Pollutant
Discharge Elimination System (NPDES) regulations of the Clean Water Act. The NPDES permit for the
Sunnyvale WPCP issued in 2003 (Permit number CA0037621) documents current practices and levels of
service for attainment of effluent quality that is protective of beneficial uses. Sunnyvale filed a Report of
Waste Discharge (ROWD) in April, 2008 to initiate the process of re-issuing its NPDES permit. The
requirements established by the re-issued permit are subject to negotiation with the Regional Board, and may
therefore be subject to change after completion of this memorandum.

BROWN ano CALDWELL
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2.1.1 Discharge prohibitions
The following discharge prohibitions have been listed in the 2003 NPDES permit for the Sunnyvale WPCP.

e Discharge of process wastewater at any point where it does not receive an initial dilution of at least
10:1 is prohibited.
e Discharge of waste to dead-end sloughs or confined waterways is prohibited.

e Discharge of waste to waters of San Francisco Bay, south of Dumbarton Bridge or tributaries is

prohibited.

e Bypass of overflow of untreated or partially treated process wastewater to waters of the State, either at
the treatment plant or from the collection system is prohibited.

e Average dry weather flow discharged will not exceed 29.5 million gallons per day (MGD). The average
dry weather flow is determined over three consecutive dry weather months each year.

The first three discharge prohibitions are waived, conditioned on Sunnyvale’s compliance with metals effluent
limitations described below and a metals control program. The metals effluent limitations, along with effluent
limitations for other toxic pollutants, establish level of service (LOS) definitions for discharge of treated
water. Effluent limitations are described in the next section. LLOS definitions for flows are described in a
separate technical memorandum.

2.1.2 Effluentlimitations

Table 3-2 summarizes numeric effluent limitations for conventional pollutants for the discharge at the Outfall
E-001.

Table 3-2. Effluent Limitations for Conventional Pollutants

Constituent Unit Monthly Average Daily Maximum Instantaneous Maximum

CBOD mg/L 10 20
Ammonia-N mg/L 21 5t
Suspended Solids mg/L 20 30
Oil and Grease mg/L 5 10
Settleable Matter mg/L-hr 0.1 0.2

Turbidity NTU - - 10

Chlorine Residual mg/L - - 0.0

IThese limitations apply from June through September

In addition to numeric effluent limitations cited in Table 3-2, the following effluent limitations for
conventional pollutants also apply:

e The discharge shall not have pH of less than 6.5 nor greater than 8.5. If the Discharger monitors pH
continuously, the Discharger shall be in compliance with the pH limitation provided that both of the
following conditions are satisfied: (i) The total time during which the pH values are outside the
required range of pH values shall not exceed 7 houts and 26 minutes in any calendar month; and (ii)
No individual excursion from the range of pH values shall exceed 60 minutes.

BROWN ano CALDWELL
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e The arithmetic mean of the carbonaceous biochemical oxygen demand (CBODs 20°C) and total
suspended solids (TSS) values, for effluent samples collected in each calendar month shall not exceed
15 percent of the arithmetic mean of the respective values for influent samples collected at
approximately the same times during the same period, i.e., at least 85 percent removal.

Effluent limitations for toxic pollutants established in the current NPDES permit are summarized in Table
3-3.

Table 3-3. Effluent Limitations for Toxic Substances

Constituent Monthly Average (ug/L)  Daily Maximum (ug/L)  Interim Daily Maximum (pg/L)  Interim Monthly Average (ug/L)
Copper 10 20 - -
Mercury! - - 21 0.012
Nickel 24 40
Cyanide! - - 32
Chlorodibromomethane! - - 58
Dichlorobromomethane! - - 68
Tributyltin 0.01 0.03 - -
4,4 -DDE! - - 0.05 -
Dieldrint - - 0.01 -
Heptachlor Epoxide! - - 0.01 -
Benzo(b)Fluoranthene! - - 10
Indeno(1,2,3-cd) Pyrene! - - 0.05 -

These interim limitations apply until October 31, 2008, or until the Board amends the limitations based on additional data, site-specific objectives, or the
waste load allocation in respective TMDLS.

In addition to the numeric effluent limitations cited in Table 3-3, the permit specifies effluent limits for
effluent acute and chronic toxicity. The WPCP has not had any exceedances of those toxicity effluent limits.
The expected future LOS definition is to continue demonstrating no toxicity according to toxicity testing
methods prescribed in the permit.

2.1.3 Receiving water limitations

Receiving water limits are included in NPDES permits to assure protection of water quality. The following
receiving water limitations are quoted from the NPDES permit

e “The discharges shall not cause the following conditions to exist in waters of the State at any place:
a. Floating, suspended, or deposited macroscopic particulate matter or foam;

b. Bottom deposits or aquatic growths to the extent that such deposits or growths cause
nuisance or adversely affect beneficial uses;

C. Alteration of temperature, turbidity, or appatrent color beyond present natural background
levels;
d. Visible, floating, suspended, or deposited oil or other products of petroleum origin; and
11
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Toxic or other deleterious substances to be present in concentrations or quantities which will
cause deleterious effects on wildlife, waterfowl, or other aquatic biota, or which render any
of these unfit for human consumption, either at levels created in the receiving waters or as a
result of biological concentration.”

“The discharge of waste shall not cause nuisance, or adversely affect the beneficial uses of the
receiving water.”

“The discharges shall not cause the following limitations to be exceeded in waters of the State at any
one place within 1 foot of the water surface:

a.

Dissolved Oxygen: 5.0 mg/L, minimum

The median dissolved oxygen concentration for any three consecutive months shall not be
less than 80% of the dissolved oxygen content at saturation. When natural factors cause
concentrations less than that specified above, then the discharges shall not cause further
reduction in ambient dissolved oxygen concentrations.

Dissolved Sulfide: 0.1 mg/L, maximum

pH: The pH shall not be depressed below 6.5 nor raised above 8.5, nor caused to vary from
normal ambient pH by more than 0.5 pH units.

Unionized Ammonia: 0.025 mg/L as N, annual median; and 0.4 mg/L as N, maximum.

Nutrients: Waters shall not contain biostimulatory substances in concentrations that
promote aquatic growths to the extent that such growths cause nuisance or adversely affect
beneficial uses.”

“The discharges shall not cause a violation of any particular water quality standard for receiving waters
adopted by the Board or the State Board as required by the Clean Water Act and regulations adopted
thereunder. If more stringent applicable water quality standards are promulgated or approved pursuant
to Section 303 of the Clean Water Act, or amendments thereto, the Board will revise and modify this
Otder in accordance with such more stringent standards.”

In general, the Sunnyvale WPCP is able to attain compliance with these receiving water limits by compliance
with effluent limits. Therefore, effluent limits define LOS definitions for discharge.

2.1.4 Title 22 requirements for recycled water

The applicable water quality requirements under the California Code of Regulations (CCR) Title 22 and
Otder 94-069 for disinfected tertiary recycled water are:

CBOD (5-day, 20°C): 20 mg/L daily maximum, 10 mg/L monthly average

Dissolved Oxygen: 1.0 mg/L minimum

Dissolved Sulfide: 0.1 mg/L maximum

Turbidity: <2 NTU daily average, <5 NTU 95 percent of the time, <10 NTU at all times

C*T: 450 mg/L-min., with T = 90 minutes (modal basis)

BROWN ano CALDWELL
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e Total Coliform: < 2.2 MPN/100 ml (7-day median);
< 23 MPN/100 ml (may be exceeded by one sample in 30 day petiod)
< 240 MPN/100 ml (single sample maximum).

The Title 22 requirements establish current LOS definitions for the quality of recycled water.

2.2 Current practices

2.2.1 Details of the treatment process

The wastewater treatment process consists of influent waste grinding to protect pumps from large debris,
pre-aeration/grit removal, primary sedimentation, secondary biological treatment (oxidation ponds), fixed
film reactor nitrification, dissolved air flotation with coagulation, dual media filtration, chlorination, and de-
chlorination. Biosolids are generated from four anaerobic digesters, which treat a mixture of primary and
secondary solids. Digested sludge is conditioned with a polymer and dewatered on gravity drainage tiles to
approximately 15 to 20 percent of solids and then solar dried to approximately 50 to 70 percent solids.
Biosolids are then reused in accordance with the 40 CFR 503 regulations.

The WPCP dry weather design flows are 29.5 MGD average daily inflow and 40 MGD peak daily inflow
(Sunnyvale WPCP permit number CA0037621, 2003). From 2004 to 2007, the average dry weather effluent
flow was 14.2 MGD, which represents the net plant effluent, excluding recycled water flows. The annual
inflow and infiltration (I&I) are estimated to be about 5 percent of the total annual average plant influent
flow; the City does not have any specific program for 1&I reduction. Higher 1&I flows can occur in extreme
weather conditions that result in regional flooding such as that which occurred at East Flood Control
Channel during the 1997/1998 El Nino event. The Santa Clara Valley Water District (SCVWD) has included
a number of structural improvements to reduce potential flooding of the East Flood Control Channel in its
“Clean Safe Creeks and Natural Flood Protection 15 Year Plan.”

The city of Sunnyvale water recycling program provides a sustainable and drought-resistant supply of water
to portions of the City for non-potable uses. Recycled water flows in 2006 and 2007 averaged approximately
0.7 MGD which accounted for 4.5 percent of the annual average flow (City of Sunnyvale Recycled Water
Annual Report, 2006 and 2007). In 2007, about 244 MG of recycled water was delivered to consumers.

Secondary biological treatment by oxidation ponds used by the Sunnyvale WPCP is a relatively unique feature
in the congested Bay Area; Napa is the only other Bay Area city continuing to use ponds. In other areas of
California, large pond systems are still in use (e.g. Stockton and Modesto). The WPCP’s oxidation ponds were
the repository for most of the wastewater solids generated by the WPCP prior to 1994 when a sludge
dewatering system was constructed. Upon the construction of a sludge dewatering system in 1994, most of
the primary solids and a small portion of the float solids were dewatered and hauled offsite, slowing the rate
of accumulation within the ponds.

2.2.2 Compliance history

From 2001 to 2008, the WPCP had some exceedances of the daily maximum cyanide limit (11 instances),
zero chlorine residual requirement (1 instance), enterococcus violation (3 instances), as well as the tributyltin
limit (4 instances). The daily maximum cyanide limit increased from 7.7 pg/L in the 1998-issued NPDES
permit to 32 ug/L in the current 2003-issued permit. Cyanide exceedances have not occurred under the new
permit. The tributyltin limit decreased from 0.04 pg/L daily-average concentration to 0.03 pg/L daily-average
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concentration and increased from 0.005 pg/L monthly-average concentration to 0.01 ug/L monthly-average
concentration. Both exceedances were of the monthly average concentration, one occurred in 2002 and the
other in 2003. Chlorine residual was 0.01 mg/L for more than one minute on one occasion in 2004. The
effluent exceeded enteroccus requirement of 276 CFU/100 mL once in 2006 and twice in 2008. The WPCP
has not had any exceedances of the Title 22 recycled water requirements.

2.3 Known or probable future regulations

The known and probable future regulations relevant to the WPCP include TMDLs for mercury and PCBs,
and site specific objectives (SSOs) for copper, nickel, and cyanide. The Regional Boatrd has recently been
compelled by the State Board to implement the Basin Plan water quality objective for unionized ammonia as
effluent limits for total ammonia. While information on planned regulation of endocrine disrupting
compounds and other pharmaceuticals is not readily available, they are emerging contaminants that may be
the regulated compounds in the future. Details on the likely future LOS definitions that result from evolving
regulations are discussed below.

23.1.1 The San Francisco Bay Mercury TMDL

The San Francisco Bay mercury TMDL has been fully adopted by the RWQCB, the State, and USEPA
(SFRWQCB, 2007a). The TMDL adopted new water quality objectives for mercury concentrations in fish in
San Francisco Bay. TMDL targets, including mercury concentrations in fish tissue, sediment, and bird eggs
are implemented by a variety of control programs. The NPDES watershed permit for mercury (SFRWQCB,
2007b) establishes mass limits that are current and future LOS definitions for Sunnyvale (Table 3-4).

Table 3-4. Mercury limits established by the NPDES Watershed Permit for Mercury

Effective in 10 years Effective in 20 years
Average Annual Average Annual Average Annual Average Monthly Average Weekly
Effluent Limit (kg/yr) Effluent Limitation Effluent Limitation Effluent Limit (ug/L) Effluent Limit (ug/L)
(kglyn) (kglyn
0.15 0.12 0.12 0.025 0.027
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Figure 3-1 puts these future LOS definitions for mercury into context. Sunnyvale discharges mercury
concentrations well below the current concentration limits established in the NPDES Watershed Permit for
Mercury. The current annual mercury mass discharged is about 30 petcent below the 0.15 kg/yr annual limit
curtrently applicable to Sunnyvale. In ten years, that mass limit is proposed to be reduced to 0.12 kg/yr. In
order to avoid constraints on flow, and therefore future population growth, Sunnyvale may need to either
plan for treatment technologies and pollution prevention actions that further reduce mercury concentrations,
or increase its water recycling program. Mercury concentrations in Sunnyvale’s effluent are likely as low as
possible with existing, feasible technologies, although some slight reductions over time could potentially be
expected though increased pre-treatment and pollution prevention programs. Therefore, a need for increased
recycling to comply with mass limits is a possible future LOS definition. Increased recycling would also
address mass limits pending through the PCBs TMDL, as described below.

150 + - O Current
Performance
— Proposed
100 + Limits
50 +
0 1 1

Mercury Mass  Average Mercury
Discharged (g/yr) Concentration

(ng/L)

Figure 3-1: Comparison of current performance to limits established by the NPDES Watershed Permit for Mercury.

The NPDES watershed permit for mercury also requires studies to address how POTW discharges affect
methylmercury! in receiving waters. Sunnyvale is addressing this requirement through a collaborative study
involving the Bay Area Clean Water Agencies (BACWA) and the Water Environment Research Federation
(WERF). The State Water Resources Control Board is contemplating adopting a statewide regulation for

I Methylmercury is a form of mercury that has a carbon atom attached. It is the most readily bioaccumulated form of

mercury, and is therefore subject to increased scrutiny in mercury management plans.
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methylmercury (SWRCB, 2007a). It is unknown, at present, whether and how that public scoping meeting will
evolve into new regulations and implementation plans.

The Central Valley Regional Water Quality Control Board has, through the Sacramento San Joaquin River
Delta Mercury and Methylmercury TMDL, proposed effluent quality guidelines for methylmercury in publicly
owned treatment works (CVRWQCB, 2008). That draft policy could eventually influence the State Water
Resources Control Board’s thinking on development of methylmercury regulations. However, it cannot be
stated for certain that the Central Valley Regional Water Quality Control Board’s policy will be precedential,
nor even adopted and approved as proposed. For the purposes of evaluating potential future LOS definitions
for methylmercury, the most important message to planners is that methylmercury concentrations in effluent,
and potential strategies to manage methylmercury in effluent and receiving waters should be considered in
evaluating alternatives. The feasibility of methylmercury control technology in POTW effluent is highly
speculative at this time.

Methylmercury is more of a receiving water quality issue, rather than an effluent issue, because
methylmercury is continuously created and destroyed by bacteria present in natural waters. Wetlands,
sediments, and other low-oxygen areas are potentially high risks for production of methylmercury, because
the bacteria that produce methylmercury thrive under low oxygen conditions. Sunnyvale is surrounded by the
South Bay Salt Pond Restoration Project (SBSPRP), which is a 50-year program to convert former salt ponds
to tidal wetlands. The SBSPRP includes an adaptive management plan that addresses net methylmercury
production and bioaccumulation, along with other habitat and water quality issues. While Sunnyvale cannot
overlook the possibility that the State may one day establish effluent limitations for methylmercury, the most
effective process to manage methylmercury in receiving waters of San Francisco Bay would be regional
collaborations that involve dischargers, stormwater management programs, and ecosystem restoration
projects such as the SBSPRP. Sunnyvale already participates in the San Francisco Bay Regional Monitoring
Program, which is a likely venue for future monitoring and planning needs related to methylmercury.

2.3.1.2 San Francisco Bay PCBs TMDL

The Regional Board adopted the proposed San Francisco Bay PCBs TMDL and implementation plan in
February 2008. The State Water Resources Control Board, the State Office of Administrative Law, and
USEPA must also approve the policy before it is incorporated into permits as effluent limits. The Basin Plan
Amendment proposes a fish tissue concentration of 10 parts per billion of PCB as a numeric target for
TMDL. The nominal PCB wasteload allocation for the City of Sunnyvale wastewater treatment plant is 0.05
kg/year NPDES permit No. CA0037621). However, the proposed Basin Plan Amendment simply states that
“effluent limits will be based on current performance.” Because of analytical challenges in measuring PCBs,
the first step in implementing the TMDL will be to define current performance for various wastewater
treatment plants.

The PCBs TMDL, as written, recognizes that highly treated municipal wastewater is a minor source of PCBs
to San Francisco Bay. The TMDL also states that because PCBs have been banned, concentrations in all
media, including municipal effluent, will gradually decline over time. A reasonable future LOS definition,
based on statements in the PCBs TMDL as adopted by the Regional Board, is to maintain or reduce current
effluent concentrations of PCBs. If, in the future, effluent concentrations do not decline as fast as speculated
by the Regional Board in the TMDL, than mass limits may drive increased water recycling.

2.3.13 San Francisco Bay Cyanide Site Specific Objective

The Regional Board has adopted site specific objectives and an implementation plan for cyanide (SFRWQCB,
2000). The policy has been approved by the State Water Board and the State Office of Administrative Law as
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of May 2008, with a pending approval from the EPA. The Basin Plan Amendment for cyanide proposes 2.9
ng/L for a 4-day average and 9.4 for a 1-hour average for cyanide in San Francisco Bay. The implementation
plan includes a 4:1 dilution credit for Sunnyvale, accounting for the fact that cyanide degrades, rather than
accumulates, in surface waters. The resulting future LOS definition is effluent limitations that are calculated
based on Site Specific Objectives (SSOs) multiplied by the Sunnyvale dilution credit of 4:1. This results in a 4-
day average of 11.6 pg/L and a 1-hour average of 37.6 pg/L for cyanide applicable to the City of Sunnyvale
for calculation of effluent limits. For comparison, the maximum effluent concentration (MEC) of cyanide
observed at the Sunnyvale WPCP was cited as 29 pg/L in the 2003 NPDES permit.

2.3.1.4 San Francisco Bay Copper and Nickel Site Specific Objectives

The SFRWQCB has adopted site specific objectives for copper and nickel in San Francisco Bay. The most
recent Basin Plan amendment, adopted in June 2007, is pending approval by the State Water Board, the
Office of Administrative Law, and the USEPA. The proposed SSOs for dissolved copper in the Basin Plan
Amendment are 6.9 pg/L for a 4-day average and 10.8 pg/L for a 1-hour average; The SSOs for dissolved
nickel are 11.9 pg/L for a 4-day average and 62.4 pg/L for a 1-hour average. The resulting LOS definitions
are total recoverable effluent limitations based on these receiving water objectives that are calculated
according to the SIP. The exact total recoverable effluent limitations are yet to be determined through the
NPDES permit negotiations, but it is likely that they will be attainable. For comparison, the MEC for copper
was 6.2 ug/L, and the MEC for nickel was 4.6 ug/L, as cited in the 2003 NPDES permit.

2.3.15 Ammonia

The Regional Board has recently been directed by the State Water Resources Control Board to implement the
Basin Plan objective for un-ionized ammonia as an effluent limitation, rather than a receiving water limitation
(SWRCB, 2007b). The unionized ammonia objective for San Francisco Bay is 0.025 mg/L, expressed as an
annual median. Lower South Bay also has a maximum limit of 0.4 mg/L. The Regional Board has been
informed that translating this un-ionized ammonia receiving water objective to a total recoverable objective is
a complex challenge (SFRWQCB, 2007c). This is in part because the translation is very dependent on pH and
salinity, which vary with location in the Bay. Also, similar to cyanide, ammonia is both diluted and attenuated
in receiving waters; in the case of ammonia, attenuation is most likely due to algal uptake.

In the recent negotiations over the Sunnyvale permit, ammonia has emerged as a potentially significant issue
(EOA, 2008). The site specific translation approach initially proposed by Regional Board staff would result in
ammonia limits that may not be attained by Sunnyvale during certain periods of the year. During the summer,
ammonia in the ponds is taken up by algae and nitrified by bacteria. During the late summer to early fall,
ammonia removal drops off, due to decreased algal uptake and / or decreased microbial metabolism duting
cooler weather.

In the past, Sunnyvale has had seasonal effluent limits for ammonia that apply June through September.
These ammonia limitations were primarily intended to address dissolved oxygen, not ammonia toxicity.
Receiving water monitoring studies have indicated no evidence for ammonia toxicity studies (Ray Goebel,
Personal Communication, June 24, 2008).

The principal challenge related to effluent limitations for total ammonia appears to be driven by regulatory
interpretations, rather than actual water quality problems. Therefore, it can be expected that appropriate
regulatory implementation solutions will be found through the current permit negotiations. In the unlikely
event that effluent limitations for total ammonia are implemented that cannot be attained by Sunnyvale, and
all avenues of administrative and legal relief are unsuccessful, total ammonia effluent limits could establish
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future LOS definitions that substantially constrain the alternatives analysis. While this is considered a remote
possibility, it should not be overlooked.

2.3.1.6 Microcontaminants

Wastewater treatment plants are designed to remove conventional pollutants such as suspended solids and
biodegradable organic material, but they are not specifically designed to remove low concentrations of
synthetic “microcontaminants” such as pharmaceuticals, hormones, and personal care products. There has
been recent attention to pharmaceuticals detected in surface waters, including San Francisco Bay. Effects on
human health may also be considered in situations where recycled water can reach human receptors through
direct contact or infiltration into potable water supplies.

Endocrine Disrupting Compounds (EDCs) are emerging contaminants; research is currently under way to
evaluate long term impacts of EDCs on aquatic organisms. The EPA National Risk Management Research
Laboratory (NRMRL) website lists 3 publications related to the fate of EDCs from municipal wastewater
treatment plants and many efforts are ongoing. These studies may drive future regulations for EDCs in
wastewater effluent discharges.

Choices about disinfection methods may affect microcontaminant concentrations in treated water. A study
conducted by Snyder et al. (2007) evaluated the efficiency of ultraviolet (UV) radiation, chlorine, and ozone
disinfection methods in reducing the concentration of 31 different contaminants categorized as EDCs and
pharmaceutical wastes. Water samples from full scale drinking water treatment plants and from water reuse
facilities were used for evaluating treatment efficiencies. The study found that UV disinfection was able to
achieve 30 percent or less removal of 27 of the 31 contaminants studied. Chlorine, on the other hand
achieved 70 percent or more removal of 13 of the 31 contaminants. Ozone, being a more powerful oxidizer
compared to UV and chlorine was able to achieve 70 percent or greater reduction of 26 of the 31
contaminants. If, in the future, EDCs are regulated in effluent or recycled water a potential LOS definition is
disinfection options or other technologies such as advanced oxidation that enhance microcontaminant
removal.

3. BIOSOLIDS

3.1 Biosolids regulations

Numerous federal, state, and local agencies currently regulate biosolids land application. The regulation may
vary depending on the beneficial use/disposal methods employed, and location. In general, the USEPA
provides federal regulations that are in turn implemented by state and local agencies. In California, many state
and local agencies have developed additional rules, guidelines, and criteria for biosolids disposal.

3.1.1 Federal regulations

USEPA is the primary federal agency having jurisdiction over biosolids management. It is the responsibility
of each state to develop programs to implement the rules and guidelines established by USEPA. Table 4-1
summarizes the current federal regulations governing biosolids. The 40 CFR 503 regulations are discussed in
greater detail in Section 4.2.2 from the context of the City of Sunnyvale WPCP.
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Table 4-1. Federal Regulations Governing Biosolids
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Regulation Regulation Description S |E2| 8 | 85
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40 CFR 122-124 Requires biosolids disposal to be included in NPDES u n [ u
40 CFR 257 Regulates use and disposal of biosolids not regulated by 40 CFR 503 ] u ] [
40 CFR 261-268, 271, and 301 Defines whether biosolids are hazardous u n [ u
40 CFR 501 Requires states to implement federal regulations for biosolids ] | ] [ |
40 CFR 503 Regulates land application, surface disposal, and incineration u u [ |
40 CFR 761 Defines biosolids containing more than 50 mg/kg of PCBs as toxic ] | ] [

Taken in part from the SWRCB website.

3.1.2 State regulations

On the state level, biosolids beneficial use/disposal is regulated by the State Water Resources Control Board
(SWRCB) through its Regional Water Quality Control Board (RWQCB), Office of Environmental Health
Hazard Assessment (OEHHA), Department of Toxic Substances Control (DTSC), California Integrated
Waste Management Board (CIWMB), and CARB. Table 4-2 lists current California regulations that directly
apply to biosolids use and disposal methods.
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Table 4-2. State Regulations Governing Biosolids
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Regulation Regulation Description ;:g E g % 2 § §
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Regulates discharge of municipal solid waste to land including - - - -
CCR Title 23 2908 biosolids.
CCR Title 23 2510 Regulates discharge of waste to land including biosolids. u [ | [ | [ |
CCR Title 23 3680 Regulates operator certification for wastewater treatment operators. [ |
CCR Title 22 66261.24 Defines whether biosolids are hazardous. | [ | [ | [ ]
PRC 40191 Includes biosolids in the definition of solid waste. ] | [ | [ |
Requires procuring agencies to document the use of fertilizing material, - -
PRC 42246 including biosolids, as not harmful to public health and safety.
Establishes requirements for exemption of land application of biosolids - - - -
PRC 50002(b) that poses no threat to public health or the environment.
FAC 14505 Regulates municipal biosolids as a fertilizer. u [ |
FAC 14560 Defines biosolids with respect to its use as a fertilizer. ] [ |
Prohibits distribution of adulterated fertilizing materials including
FAC 14682 biosolids. - -

Taken in part from the SWRCB website.

3.1.3 Local regulations

Table 4-3 lists the counties in California that ban land application of biosolids. Counties not listed in Table 4-
3 follow RWQCB requirements. As shown in Table 4-3, three types of ban restrict land application of
biosolids. Effective ban restricts land application of biosolids at certain locations in the County (e.g., in the
vicinity of public water supply well). Regulated use, on the other hand, restricts land application of biosolids
during certain conditions (e.g., times of year, specific wind speeds) and certain types of biosolids (e.g., Tulare
County prohibits land application of all Class B biosolids). Santa Clara County currently does not have any
regulatory ban for land application of biosolids.

BROWN ano CALDWELL

20

Regulatory_Framework_Tech_Memo_draft_final_Soumya_7_02-ka-reviewed.doc



Technical Memorandum Regulatory Framework

Table 4-3. Counties that Ban Land Application of Class B

Biosolids
Absolute Ban Effective Ban Regulated Use

Sutter Monterey Solano

San Joaquin San Benito Merced
Stanislaus Yuba Yolo
Glenn Kern

Imperial Riverside
San Luis Obispo Tulare

San Bernadino

3.2 Current practices

3.2.1 Summary of biosolids quantities for the City of Sunnyvale WPCP

The wastewater treatment process concentrates the waste materials present in sewage, creating wastewater
solids or sewage sludge as a residual material. The wastewater solids are processed to create “biosolids”.
Table 4-4 summarizes the quantity of biosolids produced by the WPCP during 2003 through 2007.

Table 4-4. Recent WPCP Biosolids Production

Amount in storage from

Year Dry Tons previous years
2003 980 482
2004 872 612
2005 708 174
2006 611 233
2007 354 305

Table 4-5 summarizes the beneficial use of Sunnyvale biosolids from 2003 through 2007. From 2005
onwards, the dewatered solids were hauled off-site by a contractor (Synagro) for land application. It is not
clear from information provided where Synagro takes biosolids for land application.

The Sunnyvale Biosolids Monofill is located in the City of Sunnyvale in the vicinity of Carl Road and
Caribbean Avenue. The Monofill is approximately seven acres and has a capacity of about 150,000 cubic
yards. It is constructed with a clay liner, leachate collections system and a groundwater dewatering trench
(City of Sunnyvale WPCP, 2007).
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Table 4-5. Biosolids Beneficial Use

Land application (dry Surface disposal at . .
Year tons), hauled by Sunnyvale Biosolids Retained on site for short
) term storage (< 2 years)
Synagro Monofill
2003 594 256 612
2004 1279 31 174
2005 649 0 233
2006 539 0 305
2007 318 734 159

3.2.2 Recent biosolids characteristics

The solids characteristics most pertinent to biosolids recycling include solids concentration, metals
concentrations, pathogen densities, and vector attraction reduction.

Average metal concentrations for 2007 are shown in Table 4-6, along with the 40 CFR 503.13 Table 3
pollutant concentration limits. Table 1 of 40 CFR 503.13 contains ceiling concentrations of metal pollutants.
These concentrations must be met first for land application of the biosolids.

As shown in Table 4-6, the biosolids produced at the City of Sunnyvale WPCP had low metals
concentrations, well below Table 3 limits, which are the most stringent established by the USEPA. These
limits are applicable to both Class A and Class B biosolids.

Table 4-6. Average 2007 Biosolids Metal Concentrations

Pollutant
Average concentration
Pollutant concentration limits (mg/kg)
(malkg) Table 3 of 40
CFR 503.13
Arsenic 29 41
Cadmium 15 39
Copper 4718 1500
Lead 36.5 300
Mercury 2.1 17
Molybdenum 13.8 <
Nickel 35.3 420
Selenium 9.0 100
Zinc 1214.3 2800

¢ Limit is under reconsideration by USEPA. Biosolids may not exceed 75 mg/kg molybdenum until a new pollutant concentration limit is established

An alternative to the requirements in Table 4-6 is to meet a cumulative loading rate for each pollutant listed in
Table 4-6 if the biosolids are applied to agricultural land, forest, a public contract site, or a reclamation site.
The cumulative pollutant loading rate is the loading rate of the pollutant over a 20 year lifetime of biosolids
land application (Table 2 of 40 CFR 503.13). For biosolids that are given away in a bag or container for land
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application, an alternative to meeting the limits described in Table 4-6 is to meet the annual pollutant loading
rate requirements (Table 4 of 40 CFR 503.13).

The City of Sunnyvale WPCP achieved compliance with 40 CFR 503 Class B pathogen density requirements
during 2007 by maintaining anaerobic digestion detention times greater than 15 days and digestion
temperatures above 95°F. In 2007, the digestion detention time ranged from 37 to 41 days at approximately
100°F (City of Sunnyvale WPCP, 2007). Table 4-7 provides a summary of regulations listed in 40 CFR
503.32(a) and 503.32(b) for meeting pathogen density requirements for Class A and Class B biosolids.

Table 4-7. Pathogen Reduction Regulations for Class A and Class B Biosolids

Class A Biosolids Requirements

Class B Biosolids Requirements

Either Fecal coliform density is less than 2000 MPN/gram
of total dry solids, or the density of Salmonella species
bacteria in the sludge is less than 3 MPN/4 grams of total
dry solids.

Biosolids must be treated and/or meet one of the following
alternatives before disposal. For more details on each
treatment alternative, refer to 40 CFR 503.32(a)

0  Thermally treated.
0  High pH-high temperature treatment.

o  Treatment to reduce enteric virus to less than 1
PFU/4 grams of total dry solids) and viable
helminth to less than 1/4 grams of total dry
solids).

o Treatment by composting, heat drying, heat
treatment, thermophilic aerobic digestion, beta
ray irradiation, gamma ray irradiation, or
pasteurization process. Specific operating

Comply with site restrictions of land application of Class B
biosolids as specified in 40 CFR 503.32(b)(2), (b)(3), or
(b)(4). In summary, these restrictions include harvesting of
certain food crops, grazing of animals, turf harvesting, and
public access to lands where Class B biosolids were
applied

Biosolids must be treated and/or meet one of the following
alternatives before disposal. For more details on each
treatment alternative, refer to 40 CFR 503.32(b)

0  Geometric mean of seven samples of treated
hiosolids collected at the time of disposal shall
meet a fecal coliform density of 2 million CFU
or MPN/gram of total dry solids.

0  Processes that significantly reduce pathogens
which include aerobic digestion, air drying,
anaerobic digestion, composting, or lime
stabilization. Specific operating conditions for
each process has been specified in 40 CFR

conditions for each process has been specified 503.32(h).
in 40 CFR 503.32(a).
o Use of processes equivalent to the above

0  Use of processes equivalent to the above (subject to authority approval).

(subject to authority approval).

MPN: Most Probable Number; CFU: Colony Forming Unit; PFU: Plaque Forming Unit

The City of Sunnyvale WPCP achieved compliance with 40 CFR 503 vector attraction reduction requirements
during 2007 by reducing volatile solids concentrations by 38 percent or greater in the anaerobic digestion
process. The average reduction in volatile solids concentrations by digestion in 2007 was 67 percent (City of
Sunnyvale WPCP, 2007). One of the alternatives in 40 CFR 503.33(b)(1) through b(10) will need to be met
for vector attraction reduction when biosolids are applied to agricultural land, forest, public contact site, or
reclamation site. One of the alternatives in 40 CFR 503.33(b)(1) through b(8) will need to be met when
biosolids are applied to a lawn, or a home garden, or when the biosolids are sold or given away in a bag or
other container for land application. Table 4-8 summarizes the alternatives 40 CFR 503.33(b)(1) through
b(10).
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Table 4-8. Vector Attraction Reduction Requirements

Alternative number

in 40 CFR 503.33(b) Description

1) Mass of volatile solids shall be reduced by a minimum of 38 percent during biosolids treatment.

If the above requirement cannot be met, vector attraction reduction can be demonstrated by reducing volatile solids
2 by a minimum of 17 percent by digesting a portion of previously digested biosolids anaerobically in the laboratory in a
bench-scale unit for 40 additional days at a temperature between 30 and 37°C.

If the above requirement cannot be met, vector attraction reduction can be demonstrated by reducing volatile solids
(3) by a minimum of 15 percent by digesting a portion of previously digested biosolids aerobically in the laboratory in a
bench-scale unit for 30 additional days at a temperature of 20°C.

Specific oxygen uptake rate for biosolids treated in an aerobic process is less than or equal to 1.5 mg of oxygen per

) hour per gram of total dry solids at a temperature of 20°C.

5) Biosolids shall be treated in an aerobic process for 14 days or longer. During that time the temperature of biosolids
shall be higher than 40°C, with an average of 45°C or higher.

(6) The pH of biosolids shall be raised to 12 or higher by alkali addition and, without the addition of more alkali, shall
remain at 12 or higher for 2 hours, and then at 11.5 or higher for an additional 22 hours at 25°C

@) The percent of solids that does not contain unstabilized solids shall be equal to or greater than 75 percent based on
moisture content and total solids prior to mixing with other materials.

®) The percent of solids that contains unstabilized solids shall be equal to or greater than 90 percent based on moisture

content and total solids prior to mixing with other materials.

Sewage sludge shall be injected below the surface of the land. No significant amount of the sewage sludge shall be

present on the land surface within one hour after the sewage sludge is injected. When the sewage sludge that is

) injected below the surface of the land is Class A with respect to pathogens, the sewage sludge shall be injected
below the land surface within eight hours after being discharged from the pathogen reduction process.

Sewage sludge applied to the land surface or placed on a surface disposal site shall be incorporated into the soil
within six hours after application to or placement on the land. When sewage sludge that is incorporated into the soil is
Class A with respect to pathogens, the sewage sludge shall be applied to or placed on the land within eight hours
after being discharged from the pathogen treatment process.

(10)

Biosolids that meet the high quality pollutant concentrations listed in Table 4-6, one of the Class A pathogen
reduction requirements (Table 4-7), and one of the vector attraction reduction alternatives (Table 4-8,

options 1 through 8) may be identified as ‘exceptional quality biosolids’. Exceptional quality biosolids may be
used and distributed in bulk or bag form and are not subject to general requirements and management
practices other than monitoring, recordkeeping, and reporting to substantiate that the quality criteria have
been met. The City of Sunnyvale meets the pollutant concentrations in Table 4-6, and meets one of the
alternatives in Table 4-8. However it meets Class B pathogen reduction requirements. Therefore an important
level of service consideration is modifying the City of Sunnyvale WPCP to meet Class A pathogen reduction
requirements so that the biosolids can be identified to be of exceptional quality.
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3.3 Known or probable future biosolids regulations
3.3.1.1 Contaminant regulations for biosolids

Currently 10 heavy metals are regulated under 40 CFR 503.13. Risk assessment screening by the EPA
concluded that 2 out of 31 contaminants warrant further consideration for biosolids regulations. These 2
contaminants include dioxins/dibenzofurans, and polychlotinated biphenyls (PCBs) (SWRCB website). The
EPA has not established any preliminary range of concentration limits for these contaminants. However it
has been predicted that the dioxin limitation may reference the pulp and paper mill discharge limitation of 10
ppt to a maximum of 50 ppt. The PCB concentration limit may reference 40 CFR Part 761 which states that
biosolids exceeding 50 ppm is considered a hazardous waste.

3.3.1.2 Ban on land application of biosolids

As discussed earlier, 16 out of 58 Counties in California currently have some ordinance issued with respect to
land application of biosolids. Three out of these 16 Counties have an absolute ban on biosolids. As stated
above, it is clear from information provided where Syangro takes biosolids from the Sunnyvale WPCP. The
nearest counties are Santa Clara and Alameda Counties. Although Santa Clara and Alameda Counties do not
currently have any type of ban with respect to biosolids land application, it is possible that bans or new
regulations may be established in the future.

Another push for banning land application of biosolids may come from the EPA, which is currently
evaluating the fate of EDCs in three different types of biosolids (anaerobically digested, lime stabilized, and
aerobically digested). Current focus is on alkyl phenol ethoxylates and steroid hormones and their transport
down the soil column for the three different types of biosolids.

4. AIR EMISSIONS

4.1 Current air emission regulations

Air regulations are set by federal, state and local agencies. Federal regulations are administered by the USEPA
under authorities established by the Clean Air Act of 1990. The state and local regulations are required to be
at least as stringent as the federal air regulations. The California state agency responsible for air regulations is
the California Air Resources Board (CARB) whose primary focus is on toxic air contaminants, mobile
sources, and green house gas emissions. At the local level, the Bay Area Air Quality Management District
(BAAQMD) is the regulating agency.

Air quality regulations can be broadly divided into permitting regulations and performance standards.
Permitting regulations are those that require facilities to apply for and receive air permits for their activities
that emit regulated air pollutants. Permits are legally enforceable documents that permitting authorities issue
to air emission sources before the sources have begun to operate. Permits specify requirements which must
be followed during operation of the permitted source. Performance standards, on the other hand, are
applicable to source categories and limit emissions from all sources in these categories. Performance
standards apply to sources regardless of their status with regard to the permitting regulations. A permit, once
issued for a source does not change, unless some change is made to the source. However, changes in
performance standards may affect existing sources.

The BAAQMB regulations are more stringent than the federal regulations and therefore the discussion in this
section focuses on the air regulations set by the BAAQMB which are applicable to emission sources in the
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WPCP. Table 5-1 lists the BAAQMB regulations applicable to the equipment in the WPCP. The State
Implementation Plan (SIP) regulation listed in Table 5-1 is a state regulation approved by the USEPA.
BAAWMD Regulation 1 is related to general provisions and regulations and includes sections on exclusions,
breakdown procedures, definition of terms, registration, right of access, sampling facilities, and record
maintenance. Regulations 6, 8, and 9, on the other hand are related to specific pollutants. Regulation 6 applies
to sources emitting particulate matter, Regulation 8 applies to organic compounds, whereas Regulation 9
applies to inorganic gaseous pollutants. Section 5.2 presents detailed information on the equipment in the
WPCP that are subject to air regulations.

Table 5-1. Air regulations applicable to the emission sources in the WPCP
Source number (Equipment in WPCP) Applicable requirement(s)

BAAQMD Regulation 1-107, 523, 523.1, 523.2, 523.3, 523.5
BAAQMD Regulation 6-301, 305, 310, 401
BAAQMD Regulation 8 Rule 34 301

BAAQMD Regulation 8 Rule 34-113, 113.1, 113.2, 113.3, 301, 301.2, 301.4, 412, 413, 501,
S-14 and S-15 (Engine Generators) 501.2, 501.4, 501.6, 501.10, 501.11, 501.12, 503, 504, 508, 509

BAAQMD Regulation 9 Rule 1-301, 302

BAAQMD Regulation 9 Rule 2-301

BAAQMD Regulation 9 Rule 8-301, 301.2, 301.3, 302, 302.1, 302.3
BAAQMD Cond #10844-Parts 1 through 9

BAAQMD Regulation 1-107

BAAQMD Regulation 6-301, 305, 310, 401
BAAQMD Regulation 8-301

BAAQMD Regulation 9 Rule 1-301, 302
BAAQMD Regulation 9 Rule 2-301
BAAQMD Cond #19978-Part 1

BAAQMD Regulation 6-303, 305, 310, 401
S-19 (Emergency Natural Gas Standoy ~ BAAQMD Regulation 9 Rule 1-301, 302
Generator) BAAQMD Regulation 9 Rule 8-331, 530
BAAQMD Cond #19929-Parts 1, 2, and 3

BAAQMD Regulation 8 Rule 16-303, 501
S-20 (Parts Washer) SIP Regulation 8 Rule 16
BAAQMD Cond #19929 Parts 1 and 2

S-16, S-17, and S-18 (Influent Pumps)

S-110 to S-161 (Municipal Wastewater
Treatment Plant - Preliminary Treatment,
Primary Treatment, Secondary BAAQMD Regulation 8 Rule 2-301
Treatment, Tertiary Treatment,
Disinfection, Solids Dewatering System)

S-170 (Municipal Wastewater Treatment BAAQMD Regulation 8 Rule 2-301
Plant - Anaerobic Digesters) BAAQMD Regulation 9 Rule 2-301

4.2 Current practices

A Title V permit, which is an operating permit required by the EPA under the Clean Air Act has been issued
to the City of Sunnyvale WPCP by the BAAQMD (Permit number A0733). The permit contains source
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specific applicable requirements for compliance with the BAAQMD Regulations. These requirements are
summarized in Table 5-2 applicable to the equipments in the WPCP which are subject to air regulations.

Table 5-2. Equipment list for the City of Sunnyvale from the Title V permit

Number of
units in the
Equipment description WPCP Maximum allowable capacity
(source
number)
Engine Generator (landfill gas, digester gas, natural gas) 2 (S-14, S-15) 8.2 MM btu/hr, 1150 hp
. . 3(S-16, S-17, 2.52 MM btu/hr, 224 hp, Displacement 1905 cubic
Influent Pump — IC Engine (digester gas) S-18) inches
Emergency Natural Gas Standby Generator 1(S-19) 1.7 MM btu/hr, 200 hp, Displacement 460 cubic inches
Parts Washer 1(S-20) 20 gal
Municipal Wastewater Treatment Plant — Preliminary Treatment S-110 29.5 MM gal/day
Municipal Wastewater Treatment Plant — Primary Treatment S-120 29.5 MM gallday
Municipal Wastewater Treatment Plant — Secondary Treatment S-130 29.5 MM gal/day
Municipal Wastewater Treatment Plant — Tertiary Treatment S-140 29.5 MM gallday
Municipal Wastewater Treatment Plant — Disinfection S-150 29.5 MM gallday
Municipal Wastewater Treatment Plant — Solids Dewatering System S-161 29.5 MM gal/day
Municipal Wastewater Treatment Plant — Anaerobic Digesters S-170 29.5 MM gallday

MM: Million; btu; British Thermal Unit; hp: Horsepower; gal: Gallon

In addition to the equipment listed in Table 5-2, the Title V permit also contains requirements for abatement
devices that are used to reduce the quantity of pollutants from the WPCP. The abatement devices in the City
of Sunnyvale WPCP include waste gas burner and waste gas flare that burn digester gas. The emission limit
from the abatement devices in the Title V permit is set to 15 Ib/day or 300 ppm total carbon on a dry basis.

The engine generators (S-14 and S-15 in Table 5-2) were found to be out of compliance with the Title V
permit. A schedule of compliance was issued on December 28, 2007. The generators have since been brought
into compliance, but the new regulations substantially constrain their use. The primary purpose of the
generators is combustion of landfill gas. Their current operating conditions required for compliance with the
Title V permit allow this purpose to be fulfilled, but appear to preclude their use as standalone units.
Therefore, they could not necessarily be relied upon to provide standby power to the Sunnyvale WPCP.

The influent pumps are driven by internal combustion engines (S-16, S-17, and S-18 in Table 5-2) that rely on
digester gas. These systems provide a reliable way to continue pumping influent to the plant during power
failures, avoiding sewage spills. The engines are older engines that have been exempted from certain emission
regulations in the Title V permit. The exemption will expire January 1, 2012, when the engines would be
required to comply with NOx and CO limits (Regulation 9-8-302). However, there is a “delayed compliance”
provision (Regulation 9-8-303) that could defer compliance with 9-8-302 until January 1, 2016, provided that
the engines comply with Best Available Control Technology. Should the influent pump generators be
replaced with newer generators that run on digester gas, the new generators would need to comply with rule
9-8-302. Thus, the LOS definitions established by air regulations are linked to reliability LOS definitions
described in a separate technical memorandum.
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Sulfur in the digester gas is a new LOS definition that needs to be considered in the planning process. Sulfur
dioxide and forms of reduced sulfur are collectively known as SOx. Limits for SOx established in the Title V
permit require 1300 ppm or less in gas supplies to internal combustion engines, and 300 ppm or less in
emissions. Sulfur in digester gas supplied to the engine generators was recently discovered to exceed the 1300
ppm limit, although the emissions met the 300 ppm limit. Because SOx emissions are not measured from the
influent pumps, it was pro-actively decided to run the influent pumps on natural gas only. However, the
availability of digester gas for influent pumps is a reliability issue. This will need to be resolved, and could lead
to a need for treatment of sludge containing hydrogen sulfide by ferrous addition to reduce SOx below the
1300 ppm requirement in the digester gas.

4.3 Known or probable future air emissions regulations
43.1.1 Cumulative increase in emissions

The BAAQMD regulations 2-2-302 and 2-2-303 are applicable to new or modified sources and contain
requirements for best available control technology and emission offsets. According to these rules, the air
pollution control authority will determine total facility emissions on a pollutant specific basis by adding the
proposed new or modified sources to the emissions inventory. Emission reduction credits will be required to
offset the facility emissions if the total emissions exceed 35 tons/year of precursor organic compounds and
nitrogen oxides, and 1 ton/year of particulate matter and sulfur dioxide. This implies that if the existing
WPCP is renovated such that the total emissions exceed 35 tons/year, it would result in a need for emission
reduction credits to offset the increased emissions. If the cumulative thresholds for precursor organic
compounds, nitrogen oxides, particulate matter and sulfur dioxide are lowered in the future, a higher offset
reduction will be required for compliance. On the other hand, emissions will not be cumulative if a new
facility is constructed adjacent to the current facility. For the purposes of evaluating potential future LOS
definitions for cumulative increase in emissions, the most important to message to planners is that expansion
of the current WPCP may result in a cumulative increase above 35 tons/yeat of precursor organic
compounds and nitrogen oxides, and 1 ton/year of particulate matter and sulfur dioxide. Potential strategies
to minimize the cumulative increase in these pollutants with the expansion of the current WPCP must be
evaluated.

4.3.1.2 Potential to emit

The BAAQMD Regulation 2 Rule 6 establishes procedures for large facilities to obtain Title V permits
According to this rule, Title V permit will not be required if a facility emits less than 100 tons per year of
criteria pollutants (carbon monoxide, nitrous oxides, sulfur dioxide, particulates, and volatile organic
compounds), less than 10 tons/yeat of a single hazardous air pollutant, and less than 25 tons per year of a
combination of hazardous air pollutants. Therefore a future LOS definition related to permit requirements
upon construction of a new facility is to meet the requirements of criteria pollutants listed above so as to
waive the requirement of a Title V permit for the new facility.

4.3.1.3 AB-32 regulations

The current greenhouse gas regulation, AB-32 is not applicable to wastewater treatment plants. The CARB is
currently working on expanding the list of facilities that may need to meet the AB-32 regulations and may
potentially include POTWs, especially those that are considered major source contributors of air pollutions
emissions. The Title V permit is typically issued for major sources and the City of Sunnyvale has been issued
a Title V permit.
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