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the City of palo alto owns and operates the regional water 

Quality Control plant (rwQCp), a wastewater treatment 

facility that treats wastewater from the east palo alto 

sanitary district, los altos, los altos hills, Mountain View, 

palo alto, and stanford university prior to discharging into 

the san francisco bay.

the City of palo alto maintains six permits associated with 

preventing water and air pollution:

•	rwqcP main nPdes Permit (order no. r2-2014-
0024, nPdes no. cA0037834);

•	mercury & PcB watershed nPdes Permit (order 
no. r2-2012-0096, nPdes no. cA0038849);  

•	nutrient watershed nPdes Permit (order no. r2-
2014-0014, nPdes no. cA0038873);

•	rwqcP’s recycled water Permit (order no. 93-160)

•	rwqcP’s Air Permit;

•	sf Bay region municipal regional stormwater 
nPdes Permit (order no. r2-2015-0049, nPdes no. 
cAs612008).

Given the strict permit requirements, the rwQCp has 

conducted a comprehensive pollution prevention program 

since 1989. the 2017 Clean bay plan is organized according to 

these permits. each section describes details of the permit, 

environmental concerns, rwQCp program updates for the 

past year, and key goals and priorities for the program in the 

future. for all documents not listed in this report, requests can 

be made directly to the watershed protection Group.

Table 1 presents an overview of the City of palo alto’s 

pollution prevention plan, describing pollutant sources, 

program priorities, pollution prevention progress made in 

2016, and plans for the coming year.

2   EXECUTIVE SUMMARY

 ExECUtivE 
sUmmArY 
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tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS

Pollutant 
of Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

Main NPDES Permit

selenium •	runoff/groundwater 
interaction with 
naturally-occurring 
selenium deposits

•	Crude oil

•	Coal-fired 
generation of 
electricity

•	oil refining 

•	mining of 
phosphate, copper, 
and uranium

•	Completed 
the selenium 
Evaluation: 
Historical review 
and impact from 
Proposed EPA 
regulations report

•	Collaborated with 
Lower south Bay 
(LBs) wastewater 
dischargers 
and santa Clara 
valley Urban 
runoff Pollution 
Prevention Program 
(sCvUrPPP) to 
comment on the 
proposed EPA 
amendments

City Staff
•	“Palo Alto 

– impact of 
Proposed 
EPA selenium 
standards” 
Factsheet 

Public 
•	“Lower south 

Bay – impact 
of Proposed 
EPA selenium 
standards” 
Factsheet

•	“LsB Potws 
and sCvUrPPP 
Comments on 
the Proposed 
water Quality 
standards” 

•	Collaborate 
with the san 
Francisco 
Estuary 
institute (sFEi) 
to evaluate 
selenium inputs/
impacts on a 
regional scale

•	Collaborate with 
Bay Area Clean 
water Agencies 
(BACwA) and 
LBs Publicly 
owned 
treatment 
works (Potws) 
on regulatory 
lobbying and 
advocacy

•	track regulatory 
progression

•	Completion of 
evaluations and 
studies

•	Collection of data

•	Communication 
of results from 
evaluations and 
data collection to 
Potw community 
and regulators

•	Participation 
in regional 
collaboration 

Mercury and PCB Watershed NPDES Permit

Mercury •	Fluorescent lights

•	mercury-containing 
thermostats and 
thermometers

•	scrap amalgam, 
chairside trap waste, 
filter waste, and 
amalgam sludge

•	Legacy pollution 
from gold-mining

•	rwQCP staff 
received amalgam 
self-certification 
forms from 158 
dental offices 

•	the City continued 
to recycle spent 
bulbs and purchase 
low mercury 
replacement bulbs 
and LED lights 
when available

•	Continued 
implementation of 
dental amalgam 
program, including 
annual self-
certification forms 
and inspection of 
dental offices to 
confirm proper 
amalgam separator 
maintenance and 
BmP compliance

•	Collected 
and recycled 
thermometers 
and thermostats 
and accepted 
fluorescent lamps 
through the 
City’s Household 
Hazardous waste 
station

City Staff
•	Palo Alto 

Community 
Health Fair tabling 
targeting both 
City staff and the 
public

Public 
•	BAPPg educated 

164 dental 
assistant and 
hygienist 
students at five 
different colleges 
throughout the 
Bay Area on 
mercury pollution 
prevention

•	Continue to 
track new dental 
offices and 
annually inspect 
approximately 
20% of offices 
in the rwQCP 
service area 

•	Continue to 
promote the 
collection 
of mercury-
containing 
waste (e.g., 
thermometers) 
through the City 
of Palo Alto’s 
Household 
Hazardous 
waste station

•	Continue to 
educate dental 
assistant and 
hygienist 
students 
on mercury 
pollution 
prevention 
via Bay Area 
Pollution 
Prevention 
group (BAPPg)

•	Percentage of 
dental offices 
in compliance 
with amalgam 
separator 
maintenance and 
best management 
practices  

•	receipt of 
annual self-
certification forms, 
confirmation 
of amalgam 
separator 
maintenance and 
BmP compliance 
through 
inspections.

•	Number of 
students reached 
through BAPPg 
program

•	Quantity of 
thermometers, 
thermostats, 
fluorescent 
lights, and 
other mercury-
containing 
products collected 
at HHw events
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tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS (continued)

Pollutant 
of Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

Nutrient Watershed NPDES Permit

nutrients •	Human urine and 
feces

•	Food waste

•	Pet waste

•	 industrial discharges

•	Completed the 
“Phosphorus 
Evaluation: 
regional 
Comparison and 
Projections” report

•	Participated in 
san Francisco 
Bay Nutrient 
management 
strategy

City Staff
•	“Phun with 

Phosphorus: 
Phosphorus 
Evaluation” 
Presentation

•	 Finalize the “Nutrient 
Load reduction 
Alternatives Cost 
Comparison” 
evaluation

•	 Evaluate denitrification 
optimization 
opportunities

•	Continue participation 
in san Francisco Bay 
Nutrient management 
strategy

•	 Participate in the 
reconvened California 
Association of 
sanitation Agencies 
(CAsA) watershed 
Approach to 
Nutrients Focus 
group

•	Communication 
of results from 
evaluations and 
data collection to 
Potw community 
and regulators

•	Participation 
in regional 
collaboration 
efforts

Recycled Water Permit

salinity •	Human urine and 
feces

•	 inflow and 
infiltration of saline 
groundwater into 
broken sewer 
pipelines

•	Began third 
reverse osmosis 
pilot plant 
to evaluate 
pretreatment 
options

•	Conducted 13 
inspections of 
recycled water 
users

•	Completed 
the multi-year 
redwood tree 
monitoring study  

•	Located 
large saline 
groundwater leak 
into the 72-inch 
trunkline

•	Contracted and 
collaborated with 
santa Clara valley 
water District 
(sCvwD) and City 
of mountain view 
on joint recycled 
water projects

Public 
•	“redwood 

tree 
monitoring 
study” 
Factsheet

•	great race to 
save water 
tabling

•	recycled water 
utility bill 
insert

•	recycled 
water 
reference 
sheet

•	Continue evaluations 
of salinity reduction 
opportunities

•	Finalize the 
Advanced water 
Purification system 
Feasibility study

•	Begin the Northwest 
County recycled 
water strategic Plan 

•	repair and test 
72-inch trunkline 
to eliminate saline 
groundwater 
infiltration

•	Create recycled 
water informational 
brochure 

•	Completion of 
evaluations and 
studies

•	reduction of 
salinity (tDs) in 
recycled water

•	 increased use of 
recycled water

•	Completion of 
pipeline repairs

•	Locate salt 
water inflow and 
infiltration into 
sewers



 EXECUTIVE SUMMARY   5

tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS (continued)

Pollutant 
of Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

Nutrient Watershed NPDES Permit

nutrients •	Human urine and 
feces

•	Food waste

•	Pet waste

•	 industrial discharges

•	Completed the 
“Phosphorus 
Evaluation: 
regional 
Comparison and 
Projections” report

•	Participated in 
san Francisco 
Bay Nutrient 
management 
strategy

City Staff
•	“Phun with 

Phosphorus: 
Phosphorus 
Evaluation” 
Presentation

•	 Finalize the “Nutrient 
Load reduction 
Alternatives Cost 
Comparison” 
evaluation

•	 Evaluate denitrification 
optimization 
opportunities

•	Continue participation 
in san Francisco Bay 
Nutrient management 
strategy

•	 Participate in the 
reconvened California 
Association of 
sanitation Agencies 
(CAsA) watershed 
Approach to 
Nutrients Focus 
group

•	Communication 
of results from 
evaluations and 
data collection to 
Potw community 
and regulators

•	Participation 
in regional 
collaboration 
efforts

Recycled Water Permit

salinity •	Human urine and 
feces

•	 inflow and 
infiltration of saline 
groundwater into 
broken sewer 
pipelines

•	Began third 
reverse osmosis 
pilot plant 
to evaluate 
pretreatment 
options

•	Conducted 13 
inspections of 
recycled water 
users

•	Completed 
the multi-year 
redwood tree 
monitoring study  

•	Located 
large saline 
groundwater leak 
into the 72-inch 
trunkline

•	Contracted and 
collaborated with 
santa Clara valley 
water District 
(sCvwD) and City 
of mountain view 
on joint recycled 
water projects

Public 
•	“redwood 

tree 
monitoring 
study” 
Factsheet

•	great race to 
save water 
tabling

•	recycled water 
utility bill 
insert

•	recycled 
water 
reference 
sheet

•	Continue evaluations 
of salinity reduction 
opportunities

•	Finalize the 
Advanced water 
Purification system 
Feasibility study

•	Begin the Northwest 
County recycled 
water strategic Plan 

•	repair and test 
72-inch trunkline 
to eliminate saline 
groundwater 
infiltration

•	Create recycled 
water informational 
brochure 

•	Completion of 
evaluations and 
studies

•	reduction of 
salinity (tDs) in 
recycled water

•	 increased use of 
recycled water

•	Completion of 
pipeline repairs

•	Locate salt 
water inflow and 
infiltration into 
sewers

tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS (continued)

Pollutant 
of Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

Air Regulations

Ozone 
precursors

•	sewage sludge 
incinerators

•	Emergency 
generators

•	Landfill flare

•	remained below limits 
for both Nox and 
NmoC

City Staff
•	“Clean Air Act 

§129 operator 
training”

•	Conduct 
incinerator 
emissions 
test to prove 
compliance with 
emission limits

•	Conduct annual 
training

•	Emissions below 
limits for all 
regulated pollutants

•	Annual testing

federal 
sewage 
sludge 
incinerator 
regulated 
pollutants

•	sewage sludge 
incinerators

•	New regulation became 
effective with new 
reporting and testing 
requirements

•	Conducted incinerator 
emissions tests that 
optimized operating 
parameter limits while 
remaining below 
emission limits for all 
regulated pollutants

•	Had 6 reportable 
noncompliance events 
and no permit violations

City Staff
•	“Clean Air Act 

§129 operator 
training”

•	Conduct 
incinerator 
emissions 
test to prove 
compliance 
with emission 
limits and set 
operating 
parameter limits 
to maximize 
operational 
flexibility

•	Conduct annual 
training

•	Emissions below 
limits for all 
regulated pollutants

•	Annual testing

•	Annual training

•	semi-annual and 
annual reporting of 
compliance status

Greenhouse 
Gases 
(GhGs)

•	rwQCP 
sewage sludge 
incinerators

•	rwQCP office 
heating

•	rwQCP 
emergency 
generators

•	wastewater 
treatment

•	Adopted new City goal 
to reduce community 
and municipal emissions  
by 80% from 1990 levels 
by 2030

•	reduced emissions by 
more than 60% since 
1990

•	Used 100% green 
(carbon neutral) 
natural gas that has 
fewer associated 
anthropogenic 
greenhouse gas 
emissions when 
combusted

•	Completed design of 
the sludge dewater 
and haul facility to 
allow for incinerator 
decommissioning 
scheduled for 2019

•	Completed the 
Energy Evaluation of 
treatment Processes 

City Staff
•	 internal summary 

report of gHg 
inventory for 
previous year

Public 
•	Electricity 

Factsheet

•	track, calculate, 
and report 
the rwQCP’s 
emission 
inventory to 
numerous 
regulators

•	Update 
factsheet with 
new data and 
information

•	Commence 
construction 
of sludge 
dewater and 
haul facility to 
decommission 
incinerators by 
2019

•	Accurately quantify 
and report emissions 
inventory

•	Annual factsheet 
updates

•	Progress in sewage 
sludge incinerator 
decommissioning

•	Explore options to 
replace biosolids 
incineration with 
technology that 
requires less energy 
and emits less gHg 
emissions
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tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS (continued)

Pollutant of 
Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

SF Bay Municipal Regional Stormwater NPDES Permit

pesticides •	Use on golf 
courses, 
parks, and 
municipal 
facilities

•	Application 
by hired 
pest 
control 
operators

•	Application 
in 
residential 
homes

•	Continued regional 
outreach and regulatory 
tracking/lobbying efforts 
through participation in 
our water, our world  
(owow) and BAPPg

•	Continued participation 
in the Healthy Building, 
Healthy Families 
integrated Pest 
management (iPm) Pilot 
Program through the 
Department of Pesticide 
regulations (DPr) and 
Bay Area stormwater 
management Agencies 
Association (BAsmAA)

•	Continued to maintain 12 
pesticide-free parks and 
facilities within Palo Alto

•	Continued partnership 
for residential outreach, 
including point-of-sale 
educational materials 
at hardware stores and 
training program for store 
employees

Public 
•	summerwinds 

Nursery iPm 
workshop

•	sabotaging 
snails, slugs, 
and Plant-
suckers iPm 
workshop

•	Fall Pest 
Prevention 
iPm workshop

•	Los Altos Hills 
(westwind 
Barn) 
Earth Day 
Celebration 
tabling

•	glyphosate 
factsheets 
for staff 
and public 
developed for 
regional use

•	Continue participation 
in regional outreach and 
regulatory tracking/lobbying 
via BAPPg

•	Continue to provide 
outreach about iPm 
strategies and Ecowise 
Certified-pest control 
companies

•	offer one iPm workshop 
or tabling event in rwQCP 
service area

•	Continue to include 
pesticide pollution as a topic 
in school education program

•	Complete the Healthy 
Building, Healthy Families 
iPm Pilot Program and 
evaluate effectiveness

•	Evaluate the City’s pesticide 
use and pest management 
strategies

•	Number of stores 
participating in 
owow program

•	Participants in 
iPm workshops

•	 iPm results from 
the Healthy 
Building, Healthy 
Families iPm Pilot 
Program

•	Production of 
iPm Program 
report analyzing 
pesticide use 
trends and 
toxicity

trash •	Plastic 
bags

•	Plastic 
bottles

•	Plastic 
foam

•	Uncovered 
vehicle 
loads 

•	Litter

•	Continued regional 
outreach efforts through 
participation in santa 
Clara valley Urban runoff 
Pollution Prevention 
Programs (sCvUrPPP) and 
the Zero Litter initiative

•	Coordinated 2 creek 
cleanup events that 
removed 570 pounds of 
trash and 75 pounds of 
recyclables from Palo Alto 
creeks

•	 trash booms were 
deployed and maintained 
in both Adobe and 
matadero Creeks 

•	New ordinance 
requirements prohibiting 
the retail sale or 
distribution of plastic foam 
ice chests, foodware, 
packaging materials and 
egg cartons  

•	worked with Palo Alto 
Unified school District to 
expand water bottle filling 
stations

City Staff
•	Palo Alto 

High school’s 
tapout Club 
Bottled water 
Presentation

Public 
•	Jordan 

middle school 
science Fair 
tabling

•	tesla Earth 
Day tabling

•	the great 
race to save 
water tabling

•	PArC/xerox 
Earth Day 
tabling

•	Creek Cleanup 
Events

•	 implement Year 1 goals of 
rethink Disposable Program 
at Palo Alto restaurants 

•	Coordinate creek cleanups for 
National river Clean Up Day 
and Coastal Clean Up Day 

•	Deploy and maintain trash 
booms in Adobe and 
matadero Creeks

•	Attend corporate tabling 
events, neighborhood 
community events and school 
environmental programs to 
reach the community.  

•	Continue participation 
in regional outreach via 
sCvUrPPP and the Zero Litter 
initiative

•	Continue conducting multi-
media anti-litter, stormwater 
focused outreach (including 
radio, television and local 
bus tails) and focus more on 
social networking and the 
use of mobile apps through 
sCvUrPPP

•	meet goal for 
number of target 
restaurants 
participating 
in rethink 
Disposables 
program

•	Participation in 
creek cleanup 
events and 
amount of trash/
recyclables 
collected 

•	reduction of 
plastic foam in 
creeks and retailer 
compliance with 
ordinance

•	Deployment and 
maintenance of 
creek trash booms

•	on-land visual 
assessments

•	Number of anti-
litter campaigns
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tABlE 1: City oF PAlo Alto Pollution PREvEntion PlAn AnD ACCoMPliShMEntS (continued)

Pollutant 
of Concern Source(s) 2016 Highlights 2016 Outreach 

Highlights 2017 Main Goals Program 
Evaluation Metrics

SF Bay Municipal Regional Stormwater NPDES Permit

fats, Oil, 
Grease 
(fOG)

•	grease from 
food handling 
(Fog) at 
residents and 
businesses

•	reviewed 52 plan 
sets for compliance 
with Fog pollution 
prevention and best 
management practices

•	Conducted 217 
inspections at 
118 food service 
establishments (FsEs) 
for Fog requirements

Public 
•	Participated 

in 128 paid 
radio spots 
on Univision, 
coordinated 
by the Bay 
Area Pollution 
Prevention 
group (BAPPg)

•	streamed ads 
on Univision 
Hispanic radio 
website

•	sent out utility 
bill inserts with 
Fog disposal 
information 
at Household 
Hazardous waste 
(HHw) events

•	 inspect one-third of Palo 
Alto FsEs

•	Conduct plan checks 
for FsEs being built or 
remodeled to ensure 
grease control devices 
are installed and 
appropriate fixtures 
connected

•	Continue distributing 
utility bill inserts and 
other outreach materials 
providing grease related 
messages

•	Number of 
restaurants 
inspected; 
percent 
compliance 
with ordinance 
requirements; 
number of plan 
checks

•	reduction in 
grease-related 
sewer overflows in 
commercial areas

•	Number of 
radio spots and 
impressions

Other Emerging Contaminants

pharmaceu-
ticals and 
personal 
Care items

•	over-the-
counter and 
prescribed 
medicines

•	Hospitals 
and other 
medical 
facilities

•	Hand soaps, 
shampoo, 
body wash

•	Participated in 
regional outreach, 
regulatory tracking/
lobbying, and 
research via BAPPg

•	Collected 6,289 
pounds of 
pharmaceutical 
waste

City Staff
•	Palo Alto 

Community 
Health Fair 
tabling targeting 
both City staff 
and the public

Public 
•	mountain view 

senior resource 
Fair

•	Continue participation 
in regional outreach, 
regulatory tracking/
lobbying, and research 
via BAPPg and the sFEi

•	Continue to implement 
medicine collection 
program while 
advocating for a 
long-term solution to 
residential disposal of 
pharmaceutical waste

•	Continue outreach 
efforts regarding 
triclosan and fipronil

•	Continue existing onsite 
collection program and 
partnership with Palo 
Alto medical Foundation, 
Los Altos senior Center, 
and the Palo Alto Police 
Department

•	Continue to educate 
residents about proper 
pharmaceutical disposal 
using Facebook 
advertisements, utility 
bill inserts, Cleanbay.org 
website, and rwQCP 
staff attendance at local 
business and community 
events

•	Amount of 
medicines 
collected

•	Number of 
disposal locations 

•	Number of 
outreach pieces 
and events 
attended



the 2017 clean Bay Plan describes pollutant sources, program 
priorities, pollution prevention progress made in 2016, and 
plans for the coming year. the clean Bay Plan provides:

•	 required updates on efforts to reduce pollution from  
wastewater sources associated with the rwqcP’s main 
nPdes permit; (order no. r2-2014-0024, section vi.c.3);

•	updates on stormwater pollution prevention efforts required 
in the municipal regional stormwater permit;

•	efforts to reduce air pollution associated with the rwqcP’s 
wastewater treatment; and

•	updates on recycled water generation and distribution.

I BACKGROUND
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A. City OF PAlO AltO: 
REGiONAl WAtER QuAlity 
CONtROl PlANt
the City of palo alto operates the regional water Quality 

Control plant (rwQCp), a wastewater treatment facility 

located on the shore of the san francisco bay in palo alto. 

the rwQCp service area includes the east palo alto sanitary 

district, los altos, los altos hills, Mountain View, palo alto, 

and stanford university. the rwQCp treats wastewater from 

these communities prior to discharge to the lower south 

san francisco bay (Figure I-1).

Embarcadero Rd
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Water Quality 
Control Plant
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FIgure I-1. rwQCP service Area

FIgure I-2. wastewater sources to rwQCP

given to the discharge of nutrients and contaminants 

of emerging concern. while the plant’s treatment steps 

remove most of the metals found in wastewater prior to 

discharge, the rwQCp (like other municipal wastewater 

treatment plants) was not specifically designed to 

remove nutrients or contaminants of emerging concern 

from wastewater. stormwater runoff in this service area, 

as well as in the santa Clara Valley, flows untreated into 

the bay. runoff not absorbed through unpaved surfaces 

carries pollutants directly into the bay.

B. CAPitAl iMPROvEMENt 
PROjECtS
the rwQCp has been in operation since 1934. aging 

equipment, new regulatory requirements, and the 

movement to full sustainability requires rehabilitation, 

replacement, and new processes. these issues will be 

addressed through multiple capital improvement projects 

(Cips) that will take place at the plant. Table I-1 summarizes 

the upcoming capital improvement projects, and locations 

of these projects can be found on the aerial map of the 

plant in Figure I-3.   

approximately 220,000 people live in this service area. 

in 2016, the plant treated an average of 18.8 million 

gallons per day (MGd) of wastewater, well below its 

permitted dry-weather capacity of 39 MGd (Figure I-2).

the rwQCp uses physical, biological, and chemical 

treatment to remove about 99 percent of the solids and 

organic materials from influent wastewater. despite 

the plant’s excellent performance in removing most 

pollutants from the wastewater, increasing scrutiny is 

Industrial 10%Residential 60% Commercial 30%
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C. REGulAtiONS REQuiRiNG 
RWQCP WAStEWAtER AND 
StORMWAtER PERMitS
the City of palo alto treats wastewater and manages 

stormwater to meet the standards and requirements 

contained in six permits that reflect requirements of the 

federal Clean water act (Cwa), the California porter-

Cologne water Quality Control act, and the Clean air act: 

1. rwqcP (main) nPdes Permit (Order no. r2-2014-0024, 

npdes no. Ca0037834)

 summary: this permit governs the majority of the 

wastewater discharge limitations and other requirements for 

the rwQCp.  the permit includes reporting and monitoring 

tABlE 1-1. RWQCP CAPitAl iMPRovEMEnt PRoJECtS

Project Name Description location Number

sludge dewatering and loadout facility new sludge dewatering, conveyance, solids storage, and loading 
facilities to replace belt filter presses and sewage sludge incinerators.

1

lab/environmental services building new lab and environmental services building. 2

primary sedimentation tank rehabilitation structural /concrete repair for the primary sedimentation tank. 
Replace drive units, plastic chain and sludge scrapers, and scum 
skimmers.

3

fixed film reactor rehabilitation Rehabilitation includes plastic media, distributor mechanism, 
superstructure, lift pumps, electrical distribution, and piping 
replacement.

4

raw sewage headworks replacement new headworks will replace the new and old Pumping Plants. 6

Meter station rehabilitation Replace slide gates and recoat concrete (note: Location is off-
map on san Antonio Road).

7

aeration basin Valve replacement the Aeration Basin influent channel slide gates need to be 
replaced with new units.

8

aeration basin blower #4 replacement Replace aeration basin blower #4 with new unit. 9

Old pumping plant rehabilitation Rehabilitation includes: replacing the pumps, motors, isolation 
valves, power distribution equipment, pump controls, and flow-
meter; plugging leaking influent sewer pipes; recoating wet wells; 
repairing concrete; and installing corrosion protection.

10

new Outfall line installation of new parallel pipeline and rehabilitation of existing 
line. Design is minor ciP and construction is major ciP.

11

secondary Clarifier #3 and #5 replacement Replace center column and rotating mechanism with new stain-
less steel rotating mechanism.

12

palo alto flowmeter #1 replacement Flowmeter replacement. 14

recycled water reverse Osmosis facility Build an advanced water purification facility that blends advanced 
treated wastewater with existing tertiary-treated recycled water 
(note: Funded by the santa clara Valley Water District).

15
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FIgure I-3. Aerial map of Locations of rwQCP Capital improvement Projects

requirements as well as effluent limitations for conventional 

pollutants, effluent toxicity, and toxic pollutants. 

2. nutrient watershed nPdes Permit (Order no. r2-2014-

0014, npdes no. Ca0038873)

 summary: the nutrient watershed permit requires 

treatment plants discharging to the bay to routinely 

monitor and report their effluent for key nutrient 

parameters, financially support scientific research into 

this topic, and conduct special studies evaluating the 

consequences of increased nutrient removal.

3. mercury & PcB watershed nPdes Permit (Order no. r2-

2012-0096, npdes no. Ca0038849)

 summary: the Mercury & pCb watershed npdes permit 

covers industrial and municipal wastewater discharges of 

mercury and pCbs to the bay. the watershed permit is an 

npdes permit that implements the waste load allocations 

for these two source categories. it also implements other 

provisions of the total maximum daily loads (tMdl) 

requiring pollution prevention, special studies, and risk 

reduction actions to be conducted by the permittees.

4. san francisco Bay municipal regional stormwater 

nPdes Permit (Order no. r2-2015-0049, npdes no. 

Cas612008)

 summary: the Municipal regional stormwater npdes 

permit addresses the discharge of stormwater to the 

bay. the permit requires the rwQCp to carry out various 

activities and programs to prevent trash, pesticides, 

mercury, and other pollutants from entering local creeks, 

and ultimately the bay. 

5. recycled water Permit (Order no. 93-160) 

 summary: the recycled water permit ensures that the 

quality of recycled water produced by the rwQCp meets 

strict standards for reuse in non-potable applications. the 

permit also restricts the use of recycled water to appropriate 

applications such as landscape irrigation, industrial cooling 

water, decorative fountains, and toilet flushing.

6. Air Permit

 summary: the rwQCp maintains a permit-to-Operate 

(ptO) that governs the operation, maintenance, and 

reporting of specific equipment to minimize air pollution 
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air quality criteria for the san francisco bay area based 

on state and federal requirements and the specific issues 

facing this region.

2. Pollutants of ConCern

 section 303(d) of the Cwa requires states to identify those 

water bodies that do not meet water quality standards. the 

states rank these impaired water bodies by priority, taking 

into account the severity of the pollution and how the water 

body is used. lists of prioritized impaired water bodies are 

known as the “303(d)” lists and must be submitted by each 

state to the u.s. epa every two years. 

 the san francisco bay is listed as impaired by several 

pollutants, therefore all dischargers to the bay are 

required to obtain and adhere to npdes permits that 

are issued by the regional water Quality Control board. 

Table I-2 presents the 303(d) pollutants of concern for 

wastewater and stormwater in the rwQCp service area. 

while the list is primarily based on listings for lower 

south san francisco bay and local urban creeks, the 

rwQCp has three additional reasons for prioritizing 

pollutants in wastewater: 

1. sludge management limits—the pollutant is subject to 

limits for the land disposal of incinerated sludge ash;

that is emitted during its daily treatment of wastewater. 

the rwQCp does not currently have a u.s. epa title 

V Major facility review permit (title V permit), but has 

an application for one pending finalization. the title 

V permit when finalized will include all of the local air 

limits currently in the ptO as well as state and federal air 

regulations such as greenhouse gas reporting.

 the rwQCp has led a comprehensive pollution prevention 

program since 1989 to meet these strict regulatory 

requirements. a table that summarizes the historical 

highlights of the program can be found in appendix-a. 

1. How regulatory requirements are 
DeveloPeD

 the regional water board adopts and implements 

water quality criteria that apply to both wastewater and 

stormwater for the san francisco bay based on state 

and federal requirements. the water quality criteria are 

contained in the san francisco bay water Quality Control 

plan (basin plan). additional water quality criteria may be 

required by the u.s. environmental protection agency 

(u.s. epa) or the California toxics rule (May 18, 2000). 

similarly, the regional air district adopts and implements 

Table 1-2. RWQCP POllUTaNTS OF CONCeRN

Pollutant Reason for Selection

Copper Effluent limitation; sludge management limits

Selenium Proposed water quality criteria for South San Francisco Bay

Cyanide Effluent limitation 

Mercury U.S. EPA 303(d) listing; effluent limitation; air emissions

Polychlorinated Biphenyls (PCBs) U.S. EPA 303(d) listing

Nutrients Progression of Nutrient Watershed NPDES permits

Salinity Recycled water program expansion

Greenhouse Gases State & Federal reporting regulations; climate change

Ozone Precursors Bay Area in nonattainment for ozone; smog; respiratory and cardiopulmonary 
problems

Federal Sewage Sludge Incinerator Regu-
lated Pollutants Clean Air Act Section 129

Pesticides U.S. EPA 303(d) listing

Trash U.S. EPA 303(d) listing

Fats, Oils and Grease Sanitary Sewer System Management Plan; sanitary sewer overflows

Contaminants of Emerging Concern Risk to human health due to bioaccumulation
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2. Air emissions—the pollutant is a significant contributor 

to the air emissions from the rwQCp or is an air pollutant 

recognized by the u.s. epa as impairing a local creek or 

the bay;

3. recycled water—the pollutant interferes with the use of 

or lowers the quality of the rwQCp’s recycled water. 

D. SuStAiNABility 
PROGRAMS 
the City of palo alto strives to go beyond permit 

compliance to be a leader in environmental protection and 

in so doing maintains an Office of sustainability. the City 

has committed to reach Zero waste by 2021, maintains a 

carbon neutral electric and natural gas portfolio for the 

public utilities it owns and operates, and green building 

requirements for municipal and residential buildings. 

palo alto is also a designated tree City-usa, a league 

of american bicyclists silver-ranked bicycle friendly 

Community, and has award-winning programs for the 

watershed protection services it provides to the rwQCp 

service area.  the Office of sustainability and rwQCp 

collaborate and support shared areas of concern. Current 

efforts include Climate protection, Green purchasing, 

extended producer responsibility (discussed in section iV) 

and sea level rise (section ii-d).

E. REGiONAl 
COllABORAtiONS
the rwQCp strives to create and implement an effective 

pollution prevention program to target three communities: 

government agencies, residents, and industrial/commercial 

sectors. rwQCp staff acknowledges that collaborative 

working groups are often more effective at creating 

solutions for regional pollutants. rwQCp staff participates 

in a variety of state and regional workgroups, including, but 

not limited to:

•	aquatic science Center/san francisco estuary institute 

board (sfei)

•	bay area Clean water agencies (baCwa)

•	bay area biosolids to energy Coalition

•	bay area stormwater Management agencies association 

(basMaa)

•	California association of sanitation agencies (Casa)

•	California product stewardship Council

•	California water environment association (Cwea)

•	California wastewater Climate Change Group

•	Copper brake pad partnership

•	Creek Connection action Group

•	 integrated pest Management partnership Committee

•	product stewardship institute

•	regional Monitoring program steering Committee

•	regional Monitoring program working Group 

Committees

•	renuwit (reinventing the nation’s urban water 

infrastructure)

•	silicon Valley anti-litter Group

•	santa Clara water district: salt and nutrient planning 

stakeholders

•	sCVurppp (santa Clara Valley urban runoff pollution 

prevention program) and workgroups/ad-hoc Groups

•	santa Clara basin watershed Management initiative 

(sCbwMi)

•	sCbwMi pOtw forum 

•	sCbwMi Zli

•	tri-taC

•	urban pest Management working Group

•	urban pesticide Committee

•	water environment federation (wef)

•	water environment research foundation (werf)

•	details of staff participation in these groups can be 

found in appendix-b.



II POLLUTANTS 
WITH PERMIT

 REQUIREMENTS 
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A. RWQCP MAiN NPDES PERMit 
Permit Details 
in 2014, the san francisco bay regional water Quality 

Control board (regional board) reissued the regional water 

Quality Control plant’s (rwQCp) national pollutant discharge 

elimination system (npdes) permit (Order no. r2-2014-

0024, npdes no. Ca0037834) that covers the discharge of 

treated wastewater to the bay.  the permit became effective 

on august 1, 2014 and is valid through July 31, 2019. the 

permit includes reporting and monitoring requirements as 

well as effluent limitations for conventional pollutants (e.g. 

biochemical oxygen demand, ammonia, suspended solids, 

chlorine residual, enterococci), effluent toxicity, and toxic 

pollutants (e.g., metals, cyanide, and dioxin).  appendix C lists 

the effluent limits in the permit.  

the discharge of mercury, ammonia, and pesticides are 

regulated by this permit and also by regional watershed and 

municipal permits.  refer to subsequent sections for details 

on the rwQCp mercury, ammonia, and pesticide pollution 

prevention programs. 

the permit also requires a pretreatment program that reduces 

pollutants entering the sanitary sewer and storm drain systems 

by regulating industrial and commercial discharges within the 

rwQCp service area. since its inception in 1981, the rwQCp 

pretreatment program has resulted in significant reductions in 

metals and other pollutants in the rwQCp influent, therefore 

making it easier for the rwQCp to meet the permit effluent 

discharge limits. see the 2017 pretreatment program annual 

report for more information on this program. 

environmental ConCerns
in order to protect human health and the environment, 

the permit includes effluent limitations for rwQCp 

discharges to the san francisco bay. each pollutant is 

limited for different environmental concerns.  heavy 

metals such as copper and silver can have detrimental 

effects to aquatic organisms, including but not limited to 

reduced growth and reproduction rates, developmental 

abnormalities, bioaccumulation, paralysis and death. 

inorganic pollutants such as selenium have been observed 

to cause neurological disorders, liver damage, reproductive 

failure, reduced growth rates, and bioaccumulate in 

aquatic organisms such as white sturgeon. san francisco 

bay is listed under section 303(d) of the Clean water act 

as impaired by selenium due to bioaccumulation in diving 

ducks, leading to health advisories on their consumption by 

hunters. similarly, fish are extremely susceptible to cyanide 

toxicity in aquatic environments, exhibiting reduced 

reproductive capacity and mortality at low concentrations. 

inorganic cyanides, which possess the polyatomic cyanide 

ion (Cn-) such as sodium or potassium cyanide, are highly 

toxic. industrial operations are the primary contributor of 

cyanide to the rwQCp.

2016 Program uPDates
in 2016, the regional board inspected the rwQCp for permit 

compliance.  the rwQCp was found to be in compliance 

with only minor corrections needed to documentation. refer 

to the rwQCp 2016 npdes annual report for more details 

on 2016 compliance activities and status.
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1. CoPPer
the permit requires the rwQCp to have a Copper Contingency 

plan and Control program to reduce the amount of copper 

entering the bay (Appendices D and e). rwQCp influent and 

effluent loadings are tracked to evaluate the overall success 

of the Copper Control program. estimated contributions of 

copper sources to the rwQCp and stormwater are presented 

in Figures II.A-1 and II.A-2. Figure II.A-3 presents the annual 

copper mass loadings in the rwQCp’s influent and effluent 

from 1989 through 2016. influent and effluent copper mass 

loading decreased steadily from 1989 until about 1994 when 

it reached a plateau and has remained relatively stable since. 

the decrease in copper effluent during this time period may 

be attributed to a decrease in copper coming into the plant 

and/or an increase in plant performance. the reason for the 

recent increase in effluent loadings is most likely linked with 

increased solubility of copper from ph decreases in the plant 

effluent. the decrease of ph is directly correlated with a higher 

strength of wastewater entering the plant. rwQCp incinerator 

ash continues to be sent to a hazardous waste landfill as the 

2016 copper levels remain too high for alternative disposal 

options. Copper levels in stormwater are expected to decrease 

significantly beginning in 2021 when the newly adopted 

California Motor Vehicle brake friction Materials statute 

prohibitions on copper content becomes effective. 

FIgure II.A-3. rwQCP Copper influent and Effluent Loading: 1989-2016
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FIgure II.A-1. Estimated Contributions of Copper sources to 
the rwQCP1 

FIgure II.A-2. Copper sources in Urban stormwater runoff2

1 Palo Alto Regional Water Quality control Plant, copper source identification, 2002 santa clara Valley Runoff Pollution

2 Prevention Program, Metals control Measures Plan and evaluation of nine Metals of concern, February 1997
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RWQCP CoPPER Pollution PREvEntion hiStoRy*

> the first requirement of sb 346, to label 
brake pad copper content and eliminate 
lead, asbestos and toxic metals from all 
brake pads, takes effect; and 

> bappG re-evaluates plastic alternatives to 
copper piping and finds peX as a pollution 
prevention alternative.

2014

2010

> 1994 sewer use Ordinance updated.

> the brake pad partnership sponsors 
California law sb 346 to implement 
programs for elimination of copper in 
brake pads; 

> rwQCp begins funding copper pollution 
prevention outreach through bappG; and 

> rwQCp develops Copper Control 
program per npdes permit (appendix e).

> the epa approves Copper site specific 
Objectives and Copper action plan 
applicable to all of san francisco bay 
dischargers; and

> rwQCp assesses plastic alternatives 
to copper piping and determines them 
unsuitable as a pollution prevention 
alternative.

2009
2007

> the rwQCp begins to send incinerator 
ash to a hazardous waste landfill due to 
the elevated copper levels.

> elevated copper levels found in rwQCp 
incinerator ash. 2006

> the City of palo alto prohibits the use of 
copper roofing.2003

> the City of palo alto co-founds the brake 
pad partnership, working with stakeholders 
to address copper water pollution from 
vehicle brake pads.

1996
> rwQCp service area adopts more stringent 

sewer use Ordinance requirements for 
metal finishers and printed circuit board 
manufacturers; and

> influent and effluent copper mass loading 
decreases by about 50% from 1989 to 1994.

1994
> rwQCp develops Copper Contingency plan 

(appendix d). 1990
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2015
2016

> bappG conducts four copper pollution 
prevention presentations to a total of 300 
plumbers and apprentices. 

> dtsC finalizes California brake pad law 
requiring copper content reductions 
beginning in 2021; and

> bappG supports a presentation at laney 
Community College about flux and flushing 
bMps.

*Refer to the 2016 Clean Bay Plan for more information.
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2. silver
the rwQCp silver hauling program has regulated the 

disposal of used photoprocessing chemicals containing 

silver since 1992. businesses that collect their silver-bearing 

photoprocessing solutions for offsite disposal as hazardous 

waste are required to submit annual reports certifying that 

all such solutions were properly hauled offsite. businesses 

that elect to treat their silver-bearing photoprocessing 

solutions and discharge them to the sanitary sewer are 

issued discharge permits and are required to conduct 

monthly sampling to verify that they meet a silver discharge 

standard. as in other years, annual reports were solicited 

and collected from businesses with permits, as well as 

those that have their silver waste hauled. in recent years, 

trends have shifted towards digital imaging, which does 

not involve the use of chemicals, for medical, dental, and 

photographical uses. in 2016, 40 businesses were signed 

up with the rwQCp silver hauling program and only one 

business was required to maintain a discharge permit for 

silver with the rwQCp.

3. selenium
in 2016, an evaluation was done by the rwQCp in response 

to a proposal from the u.s. environmental protection 

agency (u.s. epa) for lower selenium water quality (wQ) 

criteria for the san francisco bay and delta. the u.s. epa 

asserts that new research has determined the current 

chronic freshwater wQ criterion not effective in protecting 

aquatic life, and proposes to reduce the wQ criterion 

from 5 microgram per liter (μg/l) to a 30-day average 

concentration of 0.2 μg/l in the water column. the 2016 

evaluation determined that lower south san francisco bay 

wastewater dischargers, such as the rwQCp, would not be 

able to meet the proposed wQ criterion due to naturally-

occurring sources of selenium from creeks and rivers, and 

selenium entering wastewater treatment plants through 

inflow and infiltration (i&i) (Figure II.A-7). Mass balance 

calculations and trunkline analysis estimate that 26 percent, 

or 0.03 kilograms per day, of the selenium mass entering 

the rwQCp is from i&i (Figure II.A-6). although data show 

that the proposed lower wQ criteria would not be met in the 

lower south san francisco bay, selenium bioaccumulation 

was not seen in lower south bay aquatic organisms, such 

as white sturgeon. in October 2016, a comment letter 

was submitted to the u.s. epa from the lower south bay 

wastewater treatment plants and regional collaboration 

groups on the proposed revised selenium water quality 

criteria.  refer to the selenium evaluation: historical review 

FIgure II.A-5. rwQCP Historical trunkline Concentrations

FIgure II.A-4. rwQCP selenium influent and Effluent 
Concentrations: 1991-2016

FIgure II.A-6. trunkline 2015 Average selenium Loading to the 
rwQCP
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FIgure II.A-7. Annual Average selenium for south Bay water Con-
centrations (refer to Figure ii.A-8 for receiving water and tributary 
sampling locations).

and impact from proposed epa regulations report and 

factsheet for more information (Appendix F).

4. CyaniDe
the permit requires the rwQCp to have a Cyanide action 

plan and Control program to reduce the amount of cyanide 

entering the bay (Appendices g and H). the Cyanide 

Control program requires that contributing sources 

be included in the control program, inspected at least 

annually, and provided with cyanide pollution prevention 

educational materials. during inspections, rwQCp staff 

stress the importance of proper cyanide control and 

confirm control measures are in place. additionally, the 

rwQCp issues discharge permits with cyanide limits to 

contributing sources. these permits require contributing 

sources to properly segregate cyanide wastestreams and 

run any wastestreams to be discharged to the sanitary sewer 

through cyanide pretreatment systems. the permits also 

require contributing sources to perform sampling of process 

wastestreams to verify compliance with cyanide discharge 

limits. the rwQCp also performs monthly sampling of these 

wastestreams to verify cyanide discharge limits are being 

met. enforcement action was taken in february 2016 by 

the rwQCp against one industrial facility for pretreatment 

program violations related to cyanide. the pretreatment 

program violations identified at the facility did not adversely 

affect the rwQCp, its treatment processes, or its permit 

compliance status. the enforcement actions taken by the 

rwQCp proved effective in remedying the issues at the 

facility and the facility has remained in consistent compliance 

since. additional information about the industrial facilities 

that are listed as contributing sources in the Cyanide Control 

program is available in the 2017 pretreatment annual report.FIgure II.A-8 map of south Bay monitoring stations3

looKing forwarD
in 2017, the rwQCp will:

•	continue to focus on copper pollution prevention and the use of copper at metal finishing facilities; 

•	continue to research potential sources of selenium to the lower south san francisco bay and the rwQCp;

•	work with the san francisco estuary institute to evaluate selenium inputs and impacts on a regional scale;

•	work with lower south bay dischargers to request regulators remove selenium from the 303(d) list for the lower south 

bay; and

•	continue to make progress toward decommissioning of the sewage sludge incinerators.
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B. MERCuRy AND                 
POlyCHlORiNAtED BiPHENyl  
(PCB) NAtiONAl POllutANt         
DiSCHARGE EliMiNAtiON      
SyStEM (NPDES) PERMit
Permit Details
in 2006, due to the high levels of mercury and pCbs 

in the san francisco bay (bay), the state identified the 

bay as ‘impaired’ for both pollutants and listed on the 

303(d) list–California’s list of impaired waters per the 

federal Clean water act (Cwa). per Cwa requirements, 

the regional water Quality Control board (regional 

board) developed total maximum daily loads (tMdls) 

for both pollutants.  a tMdl is the maximum amount of 

a pollutant that a body of water (e.g., san francisco bay) 

can receive while still meeting water quality standards.  

tMdl documents generally describe what must be done 

by the permittee(s) in order to meet wasteload allocation 

(the pollutant load allocated to current and future point 

sources) requirements.  tMdls were adopted for mercury 

and pCbs in 2006 and 2008, respectively.  in turn, the 

Mercury and polychlorinated biphenyl (pCb) national 

pollutant discharge elimination system (npdes) permit of 

2012 identifies the wasteload allocations and describes 

the implementation requirements of both tMdls.  

the City of palo alto, along with other municipal and 

industrial dischargers in the bay area (e,g., wastewater 

treatment plants and certain industrial facilities) must 

adhere to the requirements of this permit, which 

regulates point source discharges of mercury and pCbs 

from dischargers’ facilities to surface waters (e.g., san 

francisco bay).  therefore, the Mercury and pCb permit 

describes what actions the City must carry out in order 

to minimize discharges of these two pollutants, including 

source control and risk reduction program (reducing risk 

to humans who may consume fish impacted by pCbs and 

mercury).  

environmental ConCerns 
Mercury and pCbs are pollutants known to bioaccumulate 

in organisms and humans. Contamination of these 

pollutants also affect existing beneficial uses of the bay 

such as sport fishing, preservation of rare and endangered 

species, and wildlife habitat. in addition, mercury 

concentrations in some bird eggs harvested from the 

bay shores are high enough to account for abnormally 

high rates of eggs failing to hatch. sources of mercury 

discharged to the rwQCp include laboratory, hospital, and 

dental office wastewater; human waste and food waste; 

and stormwater inflow.  

while pCb sources are unknown, they may be associated 

with human waste and wastewater generated from old 

industrial equipment that may contain pCbs.  Mercury is 

present in wastewater and stormwater discharges to the 

bay. Figure II.B-1 presents the mercury mass loading 

estimates as a percent of the total influent mercury load. 

the mercury loading estimate was updated in 2008 to 

reflect the decreased contribution from dental offices 

and the greater importance of mercury in human waste 

from eroding amalgam. Mercury in south bay stormwater 

discharges is known to originate from mobile combustion, 

stationary combustions, erosion (construction and naturally 

occurring), and abandoned mercury mine drainage. the 

estimated contributions of mercury to the san francisco 

bay are shown in Figure II.B-2.

FIgure II.B-1. rwQCP mercury Loading Estimate, 2008

FIgure II.B-2. Estimated Contributions of mercury to the san 
Francisco Bay
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RWQCP MERCuRy Pollution PREvEntion hiStoRy*

> City staff educates heating, ventilation, and 
air conditioning (hVaC) contractors and 
suppliers about the thermostat recycling 
Coalition, which collects mercury containing 
thermostats. 2011

2010 > the cities of palo alto, los altos, Mountain 
View, east palo alto and stanford conduct 
a second mercury takeback campaign.> rwQCp starts participating in bappG 

outreach efforts for mercury pollution 
prevention. 2009

2006 > the regional water Quality Control board 
adopts the mercury total maximum daily 
loads (tMdl) on august 9.

> adopts a new ordinance language 
requiring all owners and operators of 
dental vacuum suction systems to install 
isO 11143 certified amalgam separators 
designed to remove at least 95% of 
amalgam by March 31, 2005.

2004
> Conducts a thorough investigation of mercury 

uses at rwQCp.

> removes/replaces 84 mercury switches 
(approximately four pounds) from the rwQCp.

2002
> rwQCp partners with the Midpeninsula 

dental society (Mpds) to educate dentists 
on preventing mercury contamination in san 
francisco bay; and

> the City starts the residential fluorescent 
lamp recycling program (transferred to 
the county in 2004). the rwQCp continues 
to accept mercury-containing lights from 
the entire service area at its household 
hazardous waste station.

2000 > rwQCp begins thermometer and 
thermostat takeback program.1998

> Mercury loading evaluation is conducted 
using local sampling information, data from 
other wastewater treatment plants, and 
scientific literature to quantify the relative 
importance of sources.

1997

2012
2014

> bappG conducts four copper pollution 
prevention presentations to a total of 300 
plumbers and apprentices. 

> rwQCp staff confirms the majority of 
dentists comply with amalgam separator 
maintenance through a combination of 
annual reports and inspections.

> palo alto educates two classes of dental 
hygienists at foothill College about minimizing 
mercury pollution from dental offices.

> bappG educates over 272 students 
throughout the bay area about mercury 
pollution prevention. 

*Refer to the 2016 Clean Bay Plan for more information.

2016 Program uPDates
1. merCury
in 2016, the City of palo alto’s regional water Quality Control 

plant (rwQCp) staff received amalgam self-certification 

forms from 158 dental offices. staff inspected 29 dental 

offices to verify the accuracy of the self-certification forms 

and confirm compliance with required best management 

practices (bMps). the annual amalgam reports coupled with 

inspections confirmed that the majority of the dental offices 

are in compliance with the ordinance and best management 

practices for dental amalgam. in 2016, the bay area pollution 

prevention Group (bappG), a committee of bay area Clean 

water agencies (baCwa), educated 164 dental assistant and 

hygienist students at five different colleges throughout the 

bay area on mercury pollution prevention. in december 2016, 

the u.s. epa published a final rule establishing pretreatment 

standards to reduce discharges of mercury from dental offices 

to publicly owned treatment works. the rwQCp has begun to 

implement new program elements to address the rule, which is 

expected to be promulgated during the first quarter of 2017.

2015 > in 2015, bappG educates over 297 dental 
assistant and hygienist students at seven 
different colleges throughout the bay area 
on mercury pollution prevention.

2016
> u.s. epa publishes final rule to reduce 

discharges of mercury from dental offices into 
publicly owned treatment works. final rule 
promulgation is expected in the first quarter of 
2017. 

2003



2. PolyCHlorinateD BiPHenyls (PCBs)                                     
rwQCp staff is required to annually identify controllable 

sources of pCbs to the rwQCp according to the Mercury and 

pCb watershed permit Order no. r2-2012-0096. the rwQCp 

pretreatment staff confirmed that there are no industrial 

sources of pCb-containing material that may enter the sanitary 

sewer.  in addition, rwQCp staff continues to participate 

in local and regional efforts to reduce pCbs entering storm 

drains.

PCBs from BuilDings 

pCbs in older buildings are a potential stormwater pollutant 

because they can enter the stormwater conveyance system at 

improperly-managed construction sites where pCbs have been 

historically used.  pCb sources include ballasts, window and door 

caulk, and high voltage equipment. in 2016, City staff participated 

in a regional effort to develop a pCbs Control program for building 

demolition activities.  in addition, City of palo alto park rangers 

installed risk-reduction signage to encourage people to not eat 

fish with pCbs, Mercury and other contaminants of concern.

Basmaa anD sCvurPPP efforts to ComPly 
witH seCtion C.11 of tHe muniCiPal 
stormwater Permit (PCBs anD merCury) 

santa Clara Valley stormwater co-permittees conducted a pCb 

and Mercury opportunity area analysis. information on current 

land uses was collected to create a database of areas that may 

contribute pCbs and mercury to the storm drain system. the 

project resulted in a map, and a sampling and analysis plan that is 

being implemented through the santa Clara Valley urban runoff 

pollution prevention program (sCVurppp). City of palo alto staff 

used this resource to update its database of opportunity areas and 

conducted related inspections throughout the City. City staff is 

also activein the pollutants of Concern workgroup of sCVurppp.

*Refer to the 2016 Clean Bay Plan for more information.

RWQCP PCB Pollution PREvEntion hiStoRy*

2008

2012

> the regional water board adopts the pCbs 
tMdl on february 13.

> City of palo alto hires a consultant to develop 
a demolition factsheet that focuses on the 
proper disposal of pCb-containing materials.

2013

> City of palo alto funds a regional project 
through the bay area pollution prevention 
Group (bappG), which creates a webpage that 
property owners, contractors, and residents 
can search to determine how to identify and 
properly dispose of hazardous materials from 
demolition sites;

> City building inspectors receives a training 
regarding the demolition brochure; and

> City staff is involved in updating the bay area 
Clean water agency (baCwa) document 
titled POTW PCBs Sampling, Analysis & 
Reporting Protocols Using EPA Method 1668c.

2015

> in collaboration with bappG, the rwQCp 
presents at a regional regulatory and 
stakeholder meeting regarding updates to the 
website’s information and a reminder of this 
online resource; and

> the demolition best practices were presented 
at a meeting on pCbs in building Materials 
and stormwater demolition requirements on 
september 30, 2015.

looKing forwarD                
rwQCp staff will continue to carry out mercury and pCb projects to meet the Mercury and pCb npdes permit requirements.  

in 2017, the City will: 

•	continue to track new dental offices and annually inspect approximately 20% of offices in the rwQCp service area; 

•	amend the dental amalgam program to meet new requirements of the dental amalgam rule after promulgation by epa;

•	continue to educate dental assistant and hygienist students on mercury pollution prevention via bappG; 

•	continue to work with the City’s development services staff to flag buildings within a certain age range that may have 

pCbs in caulk;

•	update ordinance language regarding the demolition of buildings that may include pCbs and other hazardous materials;

•	continue to participate in stormwater regional sampling efforts to determine the amount of pCbs entering stormwater 

conveyance systems in santa Clara County and surrounding counties; and

•	participate in the regional efforts regarding pCb load reduction efforts.
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C. NutRiENt WAtERSHED 
NPDES PERMit
Permit Details
the san francisco bay regional water Quality Control board 

(regional board) adopted a watershed permit on april 9, 2014 

that covers discharge of nutrients from wastewater treatment 

plants, Order no. r2-2014-0014, national pollutant discharge 

elimination system permit (npdes) no. Ca0038873. the 

nutrient watershed permit became effective July 1, 2014 and 

requires treatment plants discharging to the bay to routinely 

monitor and report their effluent for key nutrient parameters, 

financially support scientific research into this topic, and 

conduct special studies evaluating the consequences of 

increased nutrient removal (e.g., capital improvements, 

financial burden, greenhouse gas emissions, etc.). the 

regional water Quality Control plant (rwQCp) actively 

participates in regional collaborations on this topic organized 

by the bay area Clean water agencies (baCwa) and led by 

the san francisco estuary institute (sfei). the rwQCp has a 

discharge limit for ammonia under the main rwQCp npdes 

permit due to toxicity concerns. it is expected that all future 

nutrient limits will fall under the nutrient watershed permit. 

the nutrient watershed permit is up for reissuance in 2019 

and again in 2024. Currently, new nutrient discharge limits 

may be in the 2024 permit reissuance, depending on the 

outcomes of scientific research and current special studies.

environmental ConCerns
nutrients, such as nitrogen and phosphorus, are essential 

elements to plant, animal, and microorganism growth. 

the san francisco bay has long been recognized as 

nutrient-enriched, and the lower south san francisco bay 

in particular has had near constant or decreasing nutrient 

loads discharged from wastewater treatment plants since 

the 1990s.1 despite this, the bay has historically exhibited 

resistance to typical environmental problems associated with 

nutrient enrichment, specifically large algal (phytoplankton) 

blooms which can lead to low dissolved oxygen conditions 

and fish kills. a large part of the scientific research required 

under the current nutrient watershed permit tries to identify 

why the bay’s assimilative capacity for nutrients appears 

to be decreasing. Contributing factors may include: loss of 

the benthic bivalves (clams) that had previously regulated 

the phytoplankton biomass through grazing; decreased 

suspended sediment concentrations that have resulted in 

increased light penetration; new sources of phytoplankton 

to the bay from exchange with the highly-productive, 

recently restored salt ponds in the south bay; and/or mixing 

between low dissolved oxygen water from margin habitats 

(such as sloughs) with the open-bay.1  although recent 

studies indicate that nutrient loading is not the primary 

driver of the newly increased phytoplankton biomass, it is 

still unclear whether control of nutrient loading (specifically 

from wastewater treatment plants) could be used as a way 

of mitigating potential algal blooms and associated low 

dissolved oxygen conditions in the future.1 a 2014 study 

found that wastewater treatment plants are the major 

nutrient source to the lower south san francisco bay and 

that stormwater does not substantially contribute nutrients 

to this subembayment on an annual scale.2  a previous study 

indicated that 80 – 98 percent of nitrogen and phosphorus 

in wastewater stems from human urine and feces, and 3 – 10 

percent from food waste disposal. Other minor contributions 

include pet waste and industrial ammonia discharge.3 

2016 Program uPDates (Data)
the nutrient watershed permit requires the rwQCp 

and other wastewater treatment plants to evaluate 

options for increased nutrient removal by optimization 

of current treatment processes. as part of this on-going 

effort, in 2016 rwQCp staff conducted the phosphorus 

evaluation: regional Comparison and projections. 

this evaluation found that the rwQCp’s high effluent 

phosphorus load as described in the 2015 baCwa annual 

FIgure II.C-1: Average effluent total phosphorus load for san Fran-
cisco Bay dischargers, from Jul 2012 – Jun 2015. Error bars represent 
plus and minus one standard deviation. (the actual rwQCP effluent 
total phosphorus load should be 3% lower than the value shown, due 
to miscalculation of effluent flow by rwQCP staff included in 2015 
BACwA Annual report).

1crauder, J. Downing-Kunz, M.A., Hobbs, J.A., Manning, A.J., novick, e., Parchaseo, F., Wu, J., schoelhamer, D.H., senn, D.B., shellenbarger, G.G., thompson, J. and D. Yee, Lower South 
Bay Nutrient Synthesis, contribution no. 732, san Francisco estuary institute & Aquatic science center, 2016.

2novick, e. and senn, D.B., External Nutrient Loads to San Francisco Bay, contribution no. 704, san Francisco estuary institute, 2014.

3Hughes, s., Source Reduction and Related Strategies to Reduce Nutrient Loading to San Francisco Bay, prepared for the Bay Area Pollution Prevention Group, 2014.
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report (Figure II.C-1) is not a result of abnormally high 

influent concentrations (Figure II.C-2), but rather a lack 

of phosphorus removal processes within the wastewater 

treatment process (Figure II.C-3). historical data 

indicated a significant impact from the recent prolonged 

drought period that increased phosphorus concentrations 

entering the rwQCp mainly from water conservation 

efforts; concurrently, mass loading of phosphorus 

increased significantly as well, mainly due to economic 

growth in the rwQCp service area (Figure II.C-4). the 

2016 average total phosphorus influent and effluent 

concentrations were seven and five milligrams per liter 

(mg/l) respectively. a similar trend occurred for total 

nitrogen, where the concentrations and loads increased 

due to water conservation and economic growth 

respectively (Figure II.C-5). the 2016 average total 

nitrogen influent and effluent concentrations were 64 and 

32 mg/l respectively; 2016 total nitrogen influent data is 

incomplete and accounts for august – december 2016.  

FIgure II.C-4: Historical rwQCP total phosphorus mass influent 
and effluent loads (influent data from 2007 – July 2013 are estimated 
total phosphorus loads based on effluent concentrations and esti-
mated rwQCP percent removal).

FIgure II.C-5: Historical rwQCP total nitrogen mass influent and 
effluent loads. influent ammonia-nitrogen is used as a surrogate for 
influent total nitrogen as the data is currently unavailable.FIgure II.C-3: Average total phosphorus removal for Lower south 

san Francisco Bay wastewater treatment plants (2012 – 2014).

FIgure II.C-2: Average influent total phosphorus concentration for 
san Francisco Bay dischargers, from Jul 2012 – Jun 2014. Error bars 
represent plus and minus one standard deviation.
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*Refer to the 2016 Clean Bay Plan for more information.

RWQCP nutRiEntS Pollution PREvEntion hiStoRy*

1980

2012

> rwQCp constructs nitrification processes 
to transform ammonia to nitrate prior to 
discharge. 

> san francisco bay regional water Quality 
Control board (regional board) implements 
water Code section 13267 technical report 
Order; requires municipal wastewater 
dischargers to collect and report nutrient 
concentrations and mass loadings; and

> rwQCp completes long range facilities 
plan.

2014

> regional board adopts the nutrient watershed 
permit;

> rwQCp completes trunkline analysis of 
ammonia; no significant industrial dischargers 
are found despite a 17% increase in ammonia 
load between 2005 and 2014; major nitrogen 
species entering rwQCp are found to be 
ammonia and organic nitrogen;

> rwQCp constructs magnesium hydroxide 
addition system to counter insufficient alkalinity 
in nitrification process and subsequent ph 
decreases; and

> bappG publishes source reduction and related 
strategies to reduce nutrient loading to san 
francisco bay report.

2015

> rwQCp completes optimization evaluation of 
belt press filtrate, septage, and renzel Marsh 
for nutrient removal; 21% of phosphorus and 
40% of nitrogen incidentally removed in current 
process; renzel Marsh may be optimized but 
needs further study; 

> rwQCp completes optimization evaluation of 
recycled water program and phase ii of renzel 
Marsh; recycled water program is identified as 
possible optimization option over marsh due to 
size and maintenance constraints; and

> baCwa published Group annual report 
summarizing nutrient discharges to the bay 
from the 34 wastewater treatment plants.
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looKing forwarD
in 2017, the rwQCp will continue to work with baCwa, sfei, and the regional board to continue research and fully inform the 

next versions of the nutrient watershed permit.  as part of this ongoing effort, the rwQCp will:

•	continue to collect nutrient data;

•	continue to participate in the san francisco bay nutrient Management strategy;

•	participate in the reconvened California association of sanitation agencies watershed approach to nutrients focus Group;

•	engage stanford university and consultants in research partnership opportunities;

•	 re-evaluate the rwQCp nutrient removals and characterization now that a larger dataset has been compiled;

•	evaluate incidental denitrification that may be occurring within the existing wastewater treatment process;

•	 identify where in the treatment process phosphorus is removed;

•	evaluate historical phosphorus data for impacts from detergent bans; and

•	finalize the nutrient load reduction alternatives Cost Comparison evaluation that began in 2016.

> rwQCp completes ammonia Characterization 
study; indicating receiving waters meet water 
quality objectives for ammonia.

2011

2016
> rwQCp completes the phosphorus evaluation: 

regional Comparison and projections;

> bay area Clean water agencies (baCwa) 
publishes Group annual report summarizing 
nutrient discharges to the bay from the 34 
wastewater treatment plants; and

> san francisco estuary institute (sfei) publishes 
the lower south bay nutrient synthesis 
summarizing known nutrient interactions within 
the subembayment.
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D. RWQCP’S RECyClED 
WAtER PERMit
Permit Details 
the san francisco bay regional water Quality Control 

board (regional board) adopted the water reclamation 

requirements for the regional water Quality Control 

plant (rwQCp), Order no. 93-160, otherwise referred 

to as the recycled water permit, in 1993. the recycled 

water permit ensures that the quality of the recycled 

water produced by the rwQCp meets strict standards 

for biochemical oxygen demand, dissolved oxygen, 

dissolved sulfide, turbidity, total coliform bacteria and 

chlorine residual. the recycled water permit also restricts 

the use of recycled water to appropriate applications 

such as landscape irrigation, industrial cooling water, 

decorative fountains, and toilet flushing. applications for 

the use of recycled water are reviewed by the rwQCp, 

and sometimes by the state water resources Control 

board division of drinking water, for appropriateness.

in addition to the permit, the City of palo alto adopted a 

recycled water salinity reduction policy in 2010 with the 

ultimate goal of reducing salinity to below 600 mg/l of total 

dissolved solids (tds).

environmental ConCerns 
recycled water is a safe, environmentally sustainable 

alternative to potable (drinking) water for non-potable 

applications.  recycled water contains salinity, for which 

tds is a surrogate parameter, mainly from drinking water 

contents that are expelled through human waste and 

from saline groundwater inflow and infiltration (i&i) into 

broken/aging sewer pipelines.  at elevated levels, salinity 

can negatively impact salt-sensitive vegetation as well 

as limit the use of recycled water in industrial cooling 

towers.  recycled water also contains chlorine from the 

disinfection process that could make it harmful to aquatic 

life if applied or spilled in a waterbody. as such, the 

application of recycled water is highly regulated and spills 

are reported immediately to the regulators.

2016 Program uPDates (Data)
1. reCyCleD water use 
in 2016, the rwQCp produced 217.8 million gallons per day 

(mgd) of recycled water, a one percent decrease from the 

previous year (Figure II.D-1). despite relatively equal usage, 

active recycled water use permits increased by 40 percent, 

from 61 to 85 permits in 2015 and 2016 respectively. this 

data suggests that customer demand has increased over 

the year but usage has been tempered by increases in water 

efficiency practices. rwQCp staff conducted 13 inspections 

of the current recycled water users and found no major 

enforcement issues. refer to the 2016 annual recycled 

water report for further information.

although not reflected in the current recycled water use 

statistics, rwQCp staff worked very hard in 2016 to expand 

the recycled water program. in particular, rwQCp staff 

worked closely with the City of Mountain View and the 

santa Clara Valley water district to evaluate appropriate 

technologies to be added to the treatment process for tds 

reduction through the advanced water purification system 

feasibility study as well as evaluating regional expansion 

opportunities through the northwest County recycled 

water strategic plan. both projects were advanced in 2016 

but not finalized.    

2. salinity
in 2016, the rwQCp in collaboration with hortscience, inc. 

completed a multi-year study of the impacts of recycled water 

irrigation on coast redwood trees located within the City 

of Mountain View. redwoods have survived in this area on 

potable water despite not being native to the area or naturally 

adapted to the hot, dry climate. ten trees were monitored 

during this study: three irrigated with potable water and seven 

irrigated with recycled water. this study found that after being 

irrigated with recycled water for six years, and concurrent with 

a multi-year drought, studied redwood trees irrigated with 

recycled water showed moderate to severe foliage damage 

and defoliation (Figure II.D-2). foliage damage was attributed 

to salts in the foliage from recycled water irrigation. Gypsum 

FIgure II.D-1: Historical rwQCP recycled water Production.
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treatments temporarily reduced the impacts from recycled 

water irrigation but were not sufficient to reduce the severity of 

the tree damage. refer to the redwood tree Monitoring study 

factsheet for more information, Appendix O.

since 2010, the rwQCp and its partner cities have repaired 

and replaced sewer pipelines to decrease the amount of salts 

entering via i&i. Cumulatively, these efforts reduced recycled 

water salinity by roughly 15 percent (Figure II.D-3). in 2016, the 

City of palo alto continued this effort by performing additional 

conductivity testing on a large 72-inch diameter interceptor 

located near the baylands. a large source of saline groundwater 

infiltration, estimated between 30 to 40 gallons per minute, 

was found as a result of the testing. the groundwater is slightly 

saltier than bay water and efforts are underway to repair the 

problem in early 2017.    

in addition, rwQCp staff also collaborated with renew water, 

Site #7: Potable water                                                           Site #8: Recycled water

FIgure II.D-2: Foliage damage from salt content of recycled water used to irrigate redwood trees in the City of mountain view.

FIgure II.D-3: Historical rwQCP recycled water tDs concentrations.
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llC. to conduct a third reverse osmosis pilot project.  reverse 

osmosis is one technology that is currently being evaluated 

for use at the rwQCp to reduce tds in recycled water. this 

pilot project is evaluating different pretreatment options that 

FIgure II.D-4: rwQCP staff conducting evaluation of the 72” trunkline for saline groundwater inflow & infiltration.

would provide easier and more consistent operations and 

maintenance of the reverse osmosis membranes. the pilot 

began in 2016 and will be completed in 2017.

looKing forwarD 
in 2017, the rwQCp will continue to strive for expansion of the recycled water program.  as part of this ongoing effort, the 

rwQCp will:

•	continue to collaborate with other municipalities and the santa Clara Valley water district on the northwest County 

recycled water strategic plan to evaluate regional expansion opportunities;

•	finalize the advanced water purification system feasibility study to determine appropriate technology for tds removal 

at the rwQCp;

•	complete the third reverse osmosis pilot project;

•	update the rwQCp and City of palo alto websites for enhanced public outreach on recycled water;

•	finalize the recycled water factsheet for public outreach;

•	continue to promote and run the recycled water truck-fill stations;

•	 inspect recycled water permittees for appropriate use; and

•	perform additional conductivity testing of 72-inch trunkline.



RWQCP RECyClED WAtER PRogRAM hiStoRy*

> City of palo alto passes a recycled water 
salinity reduction policy, with goal of 
lowering tds to less than 600 ppm; and

> rwQCp completes 1st reverse osmosis pilot 
project that evaluates total dissolved solids 
reduction ability of reverse osmosis.

> new recycled water pipeline to Mountain 
View is constructed (phase 2);

> redwood tree Monitoring study starts 
to monitor the effects of recycled water 
irrigation on redwood trees in the 
Mountain View shoreline area; and

> infiltration and inflow Conductivity study 
of the wastewater collection system is 
started.

> City of palo alto passes recycled water 
Ordinance;

> initial study and Mitigated negative declaration 
for the recycled water pipeline expansion to 
stanford research park (phase 3) is completed; 
and

> recycled water pump station is upgraded; goal 
to deliver 489 million gallons of recycled water.

2008

1995 > City Council certifies the programmatic 
environmental impact report for the 
Master plan projects.

> recycled water pipeline extends to the palo 
alto Golf Course and palo alto’s Municipal 
services Center yard (phase 1).

1993
> water reclamation Master plan is completed.1992

> recycled water extends to Greer park (phase 1). 1990 > beginning of palo alto’s recycled water 
program; and

> sCVwd decommissions advanced 
treatment system and sells recycled water 
treatment facility to palo alto; palo alto 
continues to operate recycling facilities for 
landscape irrigation in Mountain View.

1986> santa Clara Valley water district (sCVwd) 
builds recycled water facility at the rwQCp 
which produces highly treated water for 
groundwater recharge and lesser treated 
water for landscape irrigation. 1975

2009

2010
> beginning of the California drought.

> City of Mountain View shoreline sewer 
rehabilitation project repairs sewer lines with 
known infiltration of saline groundwater.

*Refer to the 2016 Clean Bay Plan for more information.
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2012
2013
2014
2015

2016

2005> recycled water Market survey is completed.

2007 > facility plan for recycled water pipeline 
expansion to stanford research park (phase 
3) is completed.

> City of Mountain View landfill barrier 
extraction well removal project removes 
two wells that previously discharged saline 
water into the sewer;

> epasd replaces sewer mains on several 
streets to address saline groundwater 
intrusion problem and repairs leak at 
the bottom of a manhole on their main 
trunkline, which was allowing saline 
groundwater to enter the sewer;

> City of los altos trunk 101 to Meter station 
sewer rehabilitation; and 

> rwQCp completes 2nd reverse osmosis 
pilot project that evaluates hydrogen 
peroxide as a biofouling control agent.

> environmental impact report for recycled 
water pipeline expansion to stanford 
research park (phase 3) is completed.

> rwQCp completes analysis of 72” trunkline 
conductivity testing and provides information 
to engineering department to facilitate repair of 
infiltration identified. 

> redwood tree Monitoring study is completed; 
indicates that redwood trees irrigated with 
recycled water are showing signs of salt damage.

> rwQCp starts 3rd reverse osmosis pilot project 
to evaluate pretreatment options
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E. AiR REGulAtiONS
Permit Details
the regional water Quality Control plant (rwQCp) 

requires the use of energy and equipment that emits 

air pollution in its daily treatment of wastewater. this 

equipment, also referred to as stationary sources of air 

pollution, includes emergency generators, the sewage 

sludge incinerators, and heating/cooling of office buildings. 

in addition, the wastewater itself can emit certain air 

pollutants during treatment. for example, mercury that is 

removed from the wastewater by settling with the solids 

will be burned in the sewage sludge incinerators and can 

become air-borne mercury. Consequently, the rwQCp 

has a permit-to-Operate (ptO) issued by the bay area 

air Quality Management district (baaQMd). the ptO 

restricts equipment operation in such a manner as to limit 

the amount of air pollution emitted. in comparison to 

other industrial facilities, the rwQCp is a low air pollution 

emitter and does not qualify as a Major source facility 

per baaQMd definitions. despite this, the rwQCp had to 

apply for a united states environmental protection agency 

(u.s. epa) title V Major facility review permit (title V 

permit) due to the new federal sewage sludge incinerator 

regulations. the new federal sewage sludge incinerator 

(ssi) regulations are not in the rwQCp ptO but will be 

once the title V permit is issued. the rwQCp submitted 

a title V permit application in 2014 and has been working 

with the baaQMd to finalize the permit. in the meantime, 

the rwQCp has complied with the ssi regulation that 

includes meeting strict new emission limits, annual testing, 

annual training, and many other documentation and 

reporting requirements.

Currently greenhouse gas (GhG) emissions are not covered 

by the rwQCp ptO; however, current federal and state 

GhG emissions reporting requirements will be included in 

the title V permit. despite not being covered by the ptO, 

the rwQCp has been reporting its GhG emission inventory 

to both the federal and state governments per the u.s. epa 

and California air resources board (Carb) mandatory GhG 

reporting regulations. additionally, the City of palo alto as 

a whole (including the rwQCp) has voluntarily reported its 

GhG emissions since 2005 to the California Climate action 

registry and the Climate registry. since 2007, the City of 

palo alto has had progressive sustainability goals that have 

included significant decreases in GhG emissions both from 

the community and municipal operations.

environmental ConCerns
air pollution can take many forms and have different 

environmental impacts based on the specific pollutants that 

make up the air pollution in that area. environmental impacts 

of air pollution include the formation of acid rain from sulfur 

dioxide and nitrogen oxides emissions; smog from ozone, sulfur 

dioxide, nitrogen oxides, and particulate matter emissions; as 

well as inducing man-made climate change and associated 

sea level rise from GhG emissions of carbon dioxide, nitrous 

oxide, and methane. in addition to environmental impacts, air 

pollution has been linked to many serious health conditions, 

including strokes, heart disease, lung cancer, and respiratory 

diseases such as asthma.1   

air pollution can come from both human activities 

(anthropogenic) and natural sources (biogenic). air pollutants of 

greatest concern for the san francisco bay area are ozone (and 

its precursors nitrogen oxides, carbon monoxide, and volatile 

organic compounds), fine particulate matter, toxic pollutants 

associated with diesel engine exhaust, and GhGs.2   

2016 Program uPDates
1. ozone PreCursors 
the rwQCp ptO requires annual emission testing for nitrogen 

oxides (nOx) and non-methane organic compounds (nMOC), 

which includes volatile organic compounds.  nOx emissions 

from the sewage sludge incinerators are tested annually and 

then added to estimates of nOx emissions from the emergency 

generators. in 2016, the rwQCp total nOx inventory was 34 

tons per year, just under the ptO limit of 35 tons per year. 

similarly, in 2016, sewage sludge incinerator no. 1 nMOC 

emissions were 8.7 parts per million, volume basis, dry, as 

methane at three percent oxygen (ppmvd as Ch4 @ 3% O2), 

well below the 20 ppmvd as Ch4 @ 3% O2 ptO limit.  

 1 World Health organization. “Ambient (outdoor) air quality and health.” september 2016. Web (http://www.who.int/mediacentre/factsheets/fs313/en/). 22 December 2016.

 2 Bay Area Air Quality Management District. “About Air Quality.” 12 December 2016. Web (http://www.baaqmd.gov/about-air-quality). 22 December 2016.
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2. feDeral sewage sluDge   
inCinerator regulation
Clean air act, section 129 (Caa 129) required the u.s. 

epa to develop and adopt emission limits for solid waste 

incineration units, including sewage sludge incinerators. 

the emission limits applicable to existing sewage sludge 

incinerators became effective in 2016. as a result, 

2016 held many new air regulatory challenges for the 

rwQCp. the rwQCp tested the emissions from both 

sewage sludge incinerators in 2016 and found that both 

were well below the new emission limits for all Caa 

129 pollutants (Table II.e-1). in addition to the new air 

pollutant emission limits, many new administrative and 

operating requirements became effective.  for example, 

the rwQCp now has limits on key operating parameters of 

the incinerators’ air pollution control devices, specifically 

wet scrubber flow, ph, and pressure drop as well as 

afterburner temperature.  these operating limits are to act 

as surrogates for, and in place of continuous monitoring 

tABlE ii.E-1: SEWAgE SluDgE inCinERAtoR EMiSSionS tESt RESultS AS CoMPARED to 
FEDERAl SEWAgE SluDgE inCinERAtoR EMiSSion liMitS

Air Pollutant

CAA 129
Emissions 

limit

2016
incinerator No. 1

2016
incinerator No. 2

Average 
Source test 

Result*

% of 
limit

Average 
Source test 

Result*

% of 
limit

Cadmium (mg/dscm @ 7% O2) 0.095 0.01 11 0.011 12

Carbon Monoxide (ppmvd @ 7% O2) 3,800 1,243 33 315 8

hydrogen Chloride (ppmvd @ 7% O2) 1.2 0.75 63 0.79 66

Mercury (mg/dscm @ 7% O2) 0.28 0.046 16 0.042 15

nitrogen Oxides (ppmvd @ 7% O2) 220 205 93 148 67

lead (mg/dscm @ 7% O2) 0.30 0.055 18 0.091 30

dioxins/furans - total equivalency basis (ng/dscm @ 7% O2) 0.32 0.02 6 0.0028 1

dioxins/furans - total Mass basis (ng/dscm @ 7% O2) 5 0.24 5 0.091 2

particulate Matter (mg/dscm @ 7% O2) 80 21 26 26 32

sulfur dioxide (ppmvd @ 7% O2) 26 7.3 28 1.8 7

fugitive emissions from ash handling (%) 5 0 0 0 0

of, air pollutant emissions to prove compliance throughout 

the year. in 2016, the rwQCp had six reportable 

noncompliance events under Caa 129: four were for use 

of the emergency incinerator bypass stack and two were 

for instances when the wet scrubber effluent ph dropped 

below the minimum limit. none resulted in violations 

or enforcement actions. refer to the Caa 129 annual 

Compliance report for further information.

3. greenHouse gases
in 2016, the City of palo alto adopted a new goal to 

further reduce the City’s GhG emissions, including 

that emitted by residential, commercial, and municipal 

operations, by 80 percent from 1990 levels (a new 

baseline) by 2030, also referred to as the “80 x 30” goal. 

the rwQCp emitted approximately 17,000 metric tons 

(Mt) of carbon dioxide equivalents (CO2e) in 2016 as 

calculated by the local Government Operations protocol, 

Version 1.1 (2010). note that these values differ from 

 1 World Health organization. “Ambient (outdoor) air quality and health.” september 2016. Web (http://www.who.int/mediacentre/factsheets/fs313/en/). 22 December 2016.

 2 Bay Area Air Quality Management District. “About Air Quality.” 12 December 2016. Web (http://www.baaqmd.gov/about-air-quality). 22 December 2016.
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that reported to Carb and u.s. epa due to the inclusion 

of different emission sources as well as the use of different 

emission factors, high heat values, and/or global warming 

potentials. Figure II.e-1 shows more than 60 percent 

decrease in rwQCp total GhG emissions since 1990; while 

Figure II.e-2 shows that the conversion of nitrogen within the 

wastewater to nitrous oxide gas once it hits the baylands (or 

baylands Conversion) was the major rwQCp anthropogenic  

GhG source.  GhG emissions are projected to decrease 

significantly once the incinerators are decommissioned.  in 

2016, the design of the sludge dewater and haul facility 

was completed and the rwQCp is on track for incinerator 

decommissioning by 2019.  refer to the Internal Greenhouse 

Gas Report – Emission Year 2016 for further information.

FIgure II.e-1: rwQCP Historical Anthropogenic gHg Emissions.

also conducted in 2016 was the energy evaluation of treatment 

processes, 2015 – 2016 that identified the wastewater treatment 

processes that utilized the most electricity; data showed that 

the aeration basin blowers, fixed film reactors, and sewage 

sludge incinerators are the largest electricity users at the 

rwQCp (Figures II.e-3 and 4).  since 2013, the rwQCp has 

been using 100 percent green (carbon neutral) electricity 

that has no GhG emissions associated with it, so there are 

FIgure II.e-2: rwQCP Anthropogenic greenhouse gas Emissions 
By source

no GhG implications from this evaluation. however, efficient 

electricity use is important for reducing costs and promoting 

sustainability.  Refer to the Energy Evaluation of Treatment 

Processes, 2015 – 2016 or the associated factsheet for further 

information including seasonal, weekly, and diurnal variability in 

electrical usage.  

FIgure II.e-3: 2015 – 2016 rwQCP Electricity Use by treatment 
Process

*Power meter was not installed at the Recycled Water Plant.  Utility 
bills, rather than power meter data, were used to estimate electricity 
use at the Recycled Water Plant.
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incinerator 7.8%

Comfort heating .2%

electricity 0.0%

biological treatment 9.2%

baylands Conversion 
82.8%

2016 rwqcP ghg emissions By source

pumping plant (lC 1) 11%

incinerator (lC2) 18%

Clarifiers 1-4 3%

Clarifiers 5-6 2%

blowers 1, 3, 5 (lC 4) 26%

fixed film reactor (lC 5) 19%

dual Media filter (lC 6) 10%

uV disinfection (lC 9) 6%

recycled water (lC 8) 5%
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ii4. sea level rise resPonse

in 2016, palo alto continued participation in regional 

partnerships that coordinate sea level rise planning, funding 

and responses. Groups included the Coastal hazards 

resources agency (CharG) meetings, strategy to advance 

flood protection, ecosystems and recreation (safer) 

meetings, and Joint Venture silicon Valley working groups of 

cities, counties, and other stakeholders.  rwQCp and public 

FIgure II.e-4: 2015 – 2016 rwQCP Electricity Use by treatment 
Process type

works–engineering staff also met with the City of Mountain 

View to discuss coordination of levy enhancements in the 

palo alto and Mountain View border.

locally, rwQCp staff provided a City Council study session 

on sea level rise planning, in May 2016.  in november 

2016, palo alto’s City Council unanimously adopted a 

sustainability and Climate action plan (s/Cap) framework. 

the framework included palo alto’s sea level rise strategies 

which are to:

•	build resilience considerations into City planning and 

capital projects, policies, and building codes, especially 

near the san francisco bay shoreline;

•	ensure appropriate forecasting of water supply and 

energy security into the future;

•	optimize and preserve ecosystem services to reduce 

flooding and sea level rise;

•	secure funding for coastal protection projects;

•	adopt policies to support adaptation;

•	consider managed retreat where needed or where 

opportunities present; and

•	participate in regional alliances for policy advocacy.

looKing forwarD
in 2017, the rwQCp will continue to strive for compliance with its many air regulations.  in particular, the 

rwQCp will:

•	continue to work with the baaQMd in finalizing its title V permit;

•	 test sewage sludge incinerator no. 2 emissions for ptO and Caa 129 compliance;

•	 reset the operating parameter limits for sewage sludge incinerator no. 2;

•	continue to make progress in decommissioning the incinerators by 2019; 

•	commence construction of the sludge dewater and haul facility;

•	continue to track, report, and evaluate GhG emissions and energy usage for optimization 

opportunities; 

•	collaborate with regional sea level rise efforts including tracking the local hazard Mitigation and 

adaptation plan and new feMa flood insurance rate Maps;

•	coordinate City of palo alto sea level rise adaptation efforts;

•	assess palo alto’s specific sea level rise and climate risks; 

•	develop a sea level rise policy in 2017;

•	develop an implementation plan in 2017 for sea level rise tasks outlined in the s/Cap; 

•	ensure sea level rise is included in the City’s Comprehensive plan update; and

•	modify zoning and floodplain ordinances as needed.

preliMinary 11%

priMary 2%

seCOndary 46%

tertiary 10%

sOlids handlinG 17%

disinfeCtiOn 6%

reCyCled water  5%

OffiCes 4%
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RWQCP AiR Pollution PREvEntion hiStoRy*

> rwQCp begins reporting its GhG emissions 
to the California air resources board; and 

> decommissions two old emergency 
generators.

> installs new aeration basin process control 
system; and 

> City of palo alto meets initial GhG 
reduction goals.

> rwQCp evaluates GhG emissions from 
disposal of household food waste; 

> begins annual tuning of incinerators for efficient 
fuel usage; and

> new federal sewage sludge incinerator 
regulations are codified.

2011

2007 > City of palo alto adopts Climate protection 
plan with GhG reduction goals.

> rwQCp purchases green (carbon neutral) 
electricity. 2006

> starts use of landfill gas (a biogenic fuel) 
in place of natural gas in the incinerator 
afterburner.

2005
> incinerator rehabilitation project begins, which 

includes upgrades to air pollution control 
devices.

1999
> Centrifuges are replaced with belt press 

filters for sludge dewatering prior to 
incineration.

1985
> rwQCp builds sewage sludge incinerators. 1972

2012

2013 > beginning of the California drought.

> rwQCp begins reporting its GhG emissions 
to the u.s. environmental protection agency;

> rwQCp begins purchasing green (carbon 
neutral) natural gas;

> evaluates incinerator afterburner landfill gas 
use; and

> 41% decrease in the rwQCp total GhG 
emissions since 2005.

*Refer to the 2016 Clean Bay Plan for more information.

2014

2015

2016

2009> rwQCp evaluates process emissions and 
equipment electricity usage (largest energy 
users were aeration basin blowers, trickling filter 
lift pumps, and raw sewage pumps). 

2010

> evaluation of wastewater flowrate on 
electricity demand;

> rwQCp installs solar panels to offset 
increased energy demand from ultraviolet 
disinfection; 

> City of palo alto begins reporting its GhG 
emissions to the Climate registry; and

> City of palo alto adopts updated Climate 
protection plan with new GhG reduction goals.

> installs individual power meters throughout 
the treatment process to identify efficiency 
opportunities;

> submitted title V permit application due 
to new federal sewage sludge incinerator 
regulations; and

> replaces two old emergency generators 
with new ones.

> City of palo alto adopts new GhG 
reduction goals under the sustainability 
and Climate action plan and related sea 
level rise adaptation strategies; 

> evaluation of rwQCp energy usage by 
treatment process;

> evaluation of new GhG baseline (1990) for 
emission comparisons;

> new federal sewage sludge incinerator 
regulations becomes effective; and

> participates in regional and local sea level 
rise planning.
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F. SAN FRANCiSCO BAy 
MuNiCiPAl REGiONAl 
StORMWAtER NPDES PERMit
Permit Details 
the City of palo alto must adhere to requirements 

addressed in the 2015 Municipal regional stormwater 

npdes permit (Mrp) (Order no. r2-2015-0049, npdes 

permit no. Cas612008), a san francisco bay area-wide 

permit issued by the san francisco bay regional water 

Quality Control board (regional board). the permit 

requires a stormwater Management plan to reduce 

the discharge of pollutants to the maximum extent 

practicable (Mep), the performance standard in the 

federal Clean water act (Cwa) section 402(p).  

the regional board has identified particular activities and 

pollutants in the Mrp that the City must address in order 

to manage discharges into creeks, the bay, and other 

waterbodies. activities that must be regulated and monitored 

by the City of palo alto include, but are not limited to: 

•	private and public development and construction; 

•	municipal infrastructure maintenance; 

•	 industrial and commercial businesses (e.g., restaurants 

and auto servicing); 

•	 illegal (illicit) dumping or discharges; 

•	creek/watershed monitoring; and 

•	pesticide application.  

in addition, requirements are listed regarding the 

following pollutants and the amount of each that can be 

discharged to the bay: trash; polychlorinated biphenyls 

(pCbs); mercury; copper; and pesticides. despite these 

specificities, only rain is allowed in the City’s stormwater 

conveyance systems, also known as the municipal separate 

storm sewer system (Ms4), and creeks.    

due to the high levels of particular pesticides and trash 

in sections of the san francisco bay, the state has placed 

both on its 303(d) list, California’s list of impaired waters, 

and therefore identifying the bay as ‘impaired” to these 

pollutants. More information can be found at swrcb.ca.gov/

rwqcb4/water_issues/programs/303d_list.shtml. as a 

result, the regional board has identified amounts of certain 

pesticides that can be discharged to the bay by adopting 

a total maximum daily load (tMdl) in november 2005 to 

address pesticide toxicity in bay area urban creeks.  the Cwa 

defines a total Maximum daily load (tMdl) as a value of the 

maximum amount of a pollutant (e.g., pesticide) that a body of 

water can receive while still meeting water quality standards.  

the City of palo alto partners with regional efforts to reduce 

both stormwater and wastewater sources of pesticide pollution 

in bay area creeks and san francisco bay to meet tMdl 

requirements.  through these efforts, the City has maintained 

an award-winning integrated pest management program.

the state has also identified particular creeks that flow through 

the City as highly impacted in regards to trash.  in 2009, the 

regional board listed Matadero and san francisquito Creeks 

on the 303(d) list for trash, indicating the need for particular 

focus on these watersheds as well the section of the bay 

in which they discharge.  furthermore, in november 2015, 

the regional water board’s reissuance of the updated Mrp 

included requirements to reduce trash loads from Ms4s of all 

permittees (e.g., santa Clara, san Mateo, alameda, and Contra 

Costa Counties, as well as the fairfield-suisun and Vallejo 

areas).  these municipalities must reduce trash loads to the 

bay by 70% (as compared to their estimated baseline load) by 

2017, 80% by 2019, and 100% (or no adverse impact) by 2022.  

the City’s trash reduction plan consists of various activities 

to reduce trash loads and meet these compliance goals.  

activities include source control efforts such as product bans 

and outreach; trash removal from the Ms4 and receiving water 

bodies such as litter booms and full trash capture devices; and 

staff and volunteer clean ups on-land and in creeks.

environmental ConCerns
a watershed is an area of land that drains rain to a single point, 

such as a creek or other waterbody.  in forested or unpaved 

areas, rain falls on trees and vegetation and replenishes 

groundwater aquifers by infiltrating into the soil.  in a non-

urban watershed, rainwater is slowly discharged to downstream 

creeks where surface water generally flows downhill from higher 

elevation points. however, in urban watersheds, rain travels 

rapidly via paved surfaces such as roads, driveways, rooftops, 

and parking lots (i.e., stormwater runoff). Once on paved 

surfaces, rain flows to gutters and ditches and into storm drain 

inlets, entering the Ms4.  the Ms4 drains stormwater runoff 

to receiving waters rapidly to minimize flooding. however, 

rainwater first picks up various pollutants from the paved areas 

throughout the City, which travel directly to our local creeks 

and the bay without any treatment.  

the rwQCp staff are particularly concerned about 

pollutants that originate from residential, commercial and 

industrial sources. these include trash, fertilizers, automotive 

fluids, pesticides, sediment, hazardous materials, cleaning 

supplies, and wash waters.  as a permittee, the City must 

enforce the Mrp in order to minimize stormwater runoff 

impacts and prevent these pollutants from discharging into 

our local creeks and bay. 
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2016 Program uPDates
1. PestiCiDes
regulatory aCtion 

pesticides reach the sanitary sewer system via stormwater 

inflow, indoor application, post-application cleanup, 

laundry graywater, human waste, food waste, hazardous 

waste management and water supply. in 2016, the highest 

pesticide priority for bay area wastewater treatment plants 

was source control research for fipronil and pyrethroids. 

fipronil is a Contaminant of emerging Concern (CeC). 

fipronil and pyrethroids are often found in lice, flea 

and other household pest treatments. their application 

usually requires people and pets to wash the products off 

after application and/or laundry, resulting in these active 

ingredients entering wastewater. rwQCp supported 

consultants who engaged in scientific and management 

conversations with both the environmental protection 

agency (u.s. epa) and department of pesticide regulation 

(dpr) regarding new scientific evidence linking pet 

flea control treatments and fipronil and imidacloprid in 

wastewater treatment plant effluent.  

rwQCp also partners with other publicly owned treatment 

works (pOtws) throughout the bay area to address pesticide 

pollution through state and federal pesticide regulatory review. 

this is usually coordinated through the bay area pollution 

prevention Group (bappG) – a committee of bay area Clean 

water agencies (baCwa).   actions to date include: educating 

staff from dpr and u.s. epa about local pesticide pollution 

data and concerns, recommending analytical processes, and 

submitting comment letters during the pesticide re-registration 

process through bappG. 

in 2016, bappG submitted comment letters to the u.s. epa 

explaining the pesticide transport route to the sanitary 

sewer and related scientific studies for priority pesticides. 

these included:

•	Malathion: a pesticide used for lice treatment that may 

impact activated sludge systems. the letter identified this 

indoor use that was not included in the draft analysis.  it 

also included detailed comments on a problematic new 

pesticide risk assessment format, including a discussion 

identifying the need for a typical risk assessment in 

addition to the endangered species act biological 

evaluation that was submitted for public comment.  

•	spinetoram: a pesticide used in a spot-on treatment for cats. 

•	flumethrin: a pesticide in pet collars. 

More discussion regarding the data collection is in the 

emerging Contaminants section of this report.  

City of Palo alto integrateD Pest 
management

since 2001, the City of palo alto’s integrated 

pest management (ipM) policy and program has 

quantified pesticides used at all City operations. 

the program strives to reduce pesticides that 

are used in large amounts, specifically ones that pose water 

quality and other environmental impacts.  a tier system 

evaluates the chemical toxicity of chemicals used, which 

considers: (1) acute human toxicity and chronic health risks; (2) 

the level of training required to use the product; (3) inclusion 

of Clean water act (303d) listed chemicals; (4) environmental 

toxicity; and (5) a chemical’s persistence and mobility in soil. 

tier 1 chemicals are of highest concern, tier 2 are of moderate 

concern, tier 3 are of lowest concern, and tier 4 are chemicals 

for which there is insufficient information to analyze their 

toxicity. the City does not use spray insecticides for structural 

pest control, which are a primary contributor to urban creek 

toxicity throughout the state, on its property.  the City was 

also the first agency to require ecowise certification, which 

sets rigorous standards to reduce environmental and human 

health toxicity, for its structural pest control contractors.  palo 

alto received the department of pesticide regulation ipM 

innovator award in both 2003 and 2011.

regional PartiCiPation in tHe our 
water, our worlD Program 

the Our water, Our world (OwOw) program 

is a consortium of local water pollution 

prevention agencies and the nine-member 

bay area stormwater Management agencies 

(basMaa), working to protect local creeks 

and san francisco bay from pesticide pollution.  established 

in 1997, OwOw raises awareness about the connection 

between residential pesticide use and water quality. the 

program provides consumers with:

•	seventeen pest and gardening fact sheets in english and 

spanish that are annually updated for product changes;

•	a state-wide network of hardware and garden supply 

stores that carry pest management fact sheets, “shelf 

talker” tags that identify less-toxic products for sale, 

and OwOw-trained staff trained to answer common 

customer pest control questions; and

•	a comprehensive ourwaterourworld.org website and an 

ask the expert service, which allows residents to submit 

specific pest control questions to pest management 

experts at the bio-integral resource Center. 

•	OwOw is promotion by participating agencies at special 

events, workshops and participating stores.    
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six stores within the rwQCp service area participate in the 

OwOw program. the rwQCp continues to contribute both 

monetary and staff support to OwOw.  in 2016 staff also:

•	assisted with 2016 OwOw rebranding and material 

updates;

•	assisted sCVurpp in restocking OwOw materials at stores;

•	distributed OwOw information at special events, including 

earth day, neighborhood gatherings, and gardening 

workshops;

•	Maintained Cleanbay.org and baywise.org with current 

OwOw program information; and

•	provided pest management advice to rwQCp residents.

loCal resiDential iPm worKsHoPs

in 2016 the City of palo alto held three ipM workhops - two 

in partnership with Common Ground Garden and one at 

summerwinds nursery.  thirty people in total attended 

the workshops.  in addition, the County’s Master Gardener 

program continued to offer ipM workshops in north santa Clara 

County that are available to rwQCp service area residents. 

eCowise CertifieD 

ecowise Certified is an ipM 

certification for structural pest 

control operators.  since 2007, the 

City has required its structural pest control contractor to be 

ecowise Certified (or comparable with City approval). the City 

is scheduled to hire a new ipM structural pest control contractor 

in 2017. palo alto assists with local outreach about ipM service 

providers as ecowise graduates become available.  Currently, 

seven companies with 12 branches in total are certified. the 

City will continue to provide outreach to residents encouraging 

ecowise-Certified pest control companies.

eCo garDener anD green garDener 
Programs

eco Gardener is a project of the 

santa Clara County recycling 

and waste reduction technical 

advisory Council in collaboration 

with water quality agencies.  

eco Gardener maintains the 

website bayareaecogardens.org 

to centralize numerous environmentally-friendly gardening 

efforts occurring throughout santa Clara County.  the 

website provides a cost effective public education tool that 

is flexible to the needs and budgets of public agencies.  

the Green Gardener program is a training and certification 

program for small commercial landscapers and maintenance 

workers. in 2016, 37 students completed the training; 21 

graduated from the spanish class and 16 from the english 

class (the english language class is taught by rwQCp staff).  

the program is coordinated by sCVurppp and consists of 

ten classes that emphasize water conservation, integrated 

pest management, waste reduction, soil protection and 

business practices.  because pesticide reduction relies 

on establishing healthy landscapes as the first step in 

pest prevention, the integrated course work aids regional 

pesticide reduction efforts.  participants who attend 

80% of the classes and successfully complete an exam 

will receive a certificate of completion and a santa Clara 

Valley Green Gardener Card.  information is available at 

mywatershedwatch.org. 

HealtHy BuilDings, HealtHy families iPm 
Pilot Program 

in 2016, the City of palo alto, 

along with the cities of east 

palo alto, san Jose, san pablo, 

and san francisco, continued 

its participation in the healthy 

buildings, healthy families 

ipM pilot program.  working 

together with pestec pest Management and basMaa 

staff, participating City representatives formed working 

relationships with building owners, property management 

companies, and tenants to evaluate the application of ipM 

in multi-family dwellings.  the City’s designated multi-

family dwelling is a small two-building complex on Curtner 

avenue in palo alto with 13 units. the buildings have a 

mixture of seniors, adults, and children living in either 

one or two bedroom units. pests found in these units 

include cockroaches, mice, spiders, ants, and bed bugs. 

participating complexes received: 

•	One year of free ipM services; 

•	two cleaning supply kits with buckets and a new high-

efficiency particulate air (hepa) vacuum cleaner (for 

communal use); 

•	free minor building repairs to help exclude pests;

•	a two-hour bilingual workshop for tenants, management, 

and maintenance staff about ipM principles and 

practices; and 

•	documentation of the program’s effectiveness at the end 

of the pilot. 

to date, the monthly ipM services have shown a reduction 

in pest communities within the majority of units in the palo 

alto complex.  the pilot also identified the importance of 

property management having keys for consistent access to 

the units during scheduled ipM services.  
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1. trasH
regulatory aCtion 

to reduce plastic litter, the City of palo alto has adopted 

single-use bag and plastic foam ordinances for City 

retailers and restaurants. it has also adopted an internal 

policy prohibiting use or purchase of single-use plastic 

bags, bottled water and plastic foam packaging. the 

impact of the single use bag Ordinance, combined 

with those of surrounding communities, resulted in a 

90% and 85% reduction of bag litter on streets and in 

Matadero Creek, respectively.  additional details are 

discussed in the 2015 Clean bay plan. in 2010, the City 

RWQCP PEStiCiDE Pollution PREvEntion hiStoRy*

> the u.s. epa prepares a joint risk 
assessment for pyrethroids; 

> a work group is formed to update the Our 
water Our world (OwOw) program; 

> the City begins participation in health 
buildings, healthy families pilot program.

2015

2011
> ecotoxic pesticide use recorded at a 

historic low; 

> poison rodent bait use discontinued;

> the City receives second dpr ipM 
innovator award;

> the City expands pesticide-free parks to 
include 12 parks and several facilities.

> palo alto adopts bay-friendly landscaping 
requirements for City landscape maintenance 
companies. 2010

2009 > City of palo alto begins phasing in 
pesticide-free parks.

> palo alto requires ecowise Certified 
standards for its structural pest control 
contractor. 2007

> the regional board adopts a tMdl 
addressing diazinon and pesticide toxicity in 
bay area urban creeks.2005> the City receives the dpr ipM innovator 

award; 

> rwQCp offers ipM workshops to its service 
area as an on-going program. 2003

> Organophosphate pesticides are banned 
from retail sale. palo alto coordinates 
collection event from stores; and 

> City of palo alto ipM policy and program.
2001> OwOw program is established. the City 

provides initial program funding, which 
provides consumers with information about 
less toxic pest control. 1997

2016 > fipronil and pyrethroids pollution are a 
priority for the bay area pOtws; 

> regional collaboration on glyphosate 
(roundup™) response to the international 
agency for research on Cancer listing it as a 
probable carcinogen.

*Refer to the 2016 Clean Bay Plan for more information.

adopted an ordinance to restrict the use of expanded 

polystyrene and other non-recyclable disposable.  in 

January 2016, City Council expanded this ordinance to 

prohibit the retail sale or distribution of plastic foam ice 

chests, packaging materials, foodware and egg cartons. 

the rwQCp restaurant inspection program provides 

ordinance enforcement. 

in 2016, the City of palo alto also:

•	 revised its single-use plastic policy that addresses 

bottled water, plastic foam foodware, ice chests, and 
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plastic packaging. the policy now also prohibits vendor 

shipments of plastic foam and other non-recyclable 

plastic shipping packaging in goods purchased by the 

City.  if plastic foam packaging is present, the vendor 

must take it back for disposal or recycling at no cost to 

the City, or pay City costs for disposal  (see appendix i–

single-use plastic policy);

•	 improved education and enforcement of the above 

policy. petty cash forms and procurement procedures 

were revised to alert staff to the policy requirements.

retHinK DisPosaBles

in 2016, palo alto contracted with Clean water action 

to provide rethink disposables program services to 

palo alto restaurants.  rethink disposables is an award-

winning program that helps businesses reduce single-

use disposable foodware and related packaging that are 

often associated with marine litter and non-recyclable 

solid waste.  in the first year of its three year contract, 

rethink will recruit businesses to participate and begin 

outreach.  additional businesses will be recruited in 

subsequent years.

Base Programs for trasH Control 

the City also operates the following trash control programs 

through various divisions:

•	street sweeping;

•	enforcement of litter laws;

•	trash, recycling, and organics collection and disposal; and

•	trash removal and clean-up of City parking lots, parks, 

and other City property

•	 inspections of dumpster areas during food service 

establishment inspections.

stormwater trasH management 
Program 

a. Participation in Creek Cleanups 

working in conjunction with the Creek Connections action 

Group, the City participated in two creek cleanup events 

at both Matadero and adobe creeks in 2016: the national 

river Cleanup day on May 21st and the Coastal Cleanup 

day on september 17th. Volunteer turnout for this year’s 

national river Cleanup was higher than in 2015, with a 

total of 27 volunteers removing trash from both creeks.  in 

addition, volunteer turnout for this year’s Coastal Cleanup 

day was also higher than in 2015, with a total of 33 

volunteers cleaning both creeks. 

all trash removed during the creek cleanup is categorized 

and tallied.  at the completion of the event, trash is bagged, 

Starting March 1, 2016 
retailers may not sell or distribute*:

Plastic foam breaks into one of the most common forms of litter and 

pollution that blows or flows into streets, creeks and San Francisco Bay.  

Opt for reusable, recyclable and compostable products instead.   

Foam ice Chests

Foam Packaging  
of any Kind

Foam Foodware

Foam egg Cartons

to learn more visit  www.cityofpaloalto.org/plasticfoam or 

contact the City of Palo Alto Public Works—Watershed Protection at 

650.329.2122, cleanbay@cityofpaloalto.org.

* Municode 5.30 Plastic Foam and Non-Recyclable Food Service Containers and Packaging Items
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and a group photo is taken. both annual events are 

opportunities for students to gain community service time, 

experience a cleanup event, and see what trash items end 

up in the City’s local creeks and waterways. 

tABlE ii.F-1: 2016 CREEK ClEAn uP CollECtED itEMS.

EvENt

itEM tyPE tOtAl (lBS)

Paper 

Products

(news-

papers, 

wrappers, 

misc.)

Plastic 

Bottles

(single-

use, juice, 

etc.)

Plastic 

Food 

Wrappers

Plastic 

Foam

Pieces

Sport 

Balls

Ciga-

rette 

Butts

Plastic 

Shopping 

Bags

trash

Recycled 

items

river Cleanup 318 212 251 916 582 21 22 250 45

Coastal Cleanup 22 111 206 253 103 84 71 320 30

in the 2016 events, small styrofoam™ pieces, plastic bottles, 

paper products, fast food and candy wrappers, sport balls 

and plastic pieces were the most prevalent trash items 

removed (Table II. F-1). 

b. trash Booms 

the City of palo alto operates two trash booms for Matadero 

and adobe Creeks with permission from the santa Clara Valley 

water district.  the booms collect floating litter and debris. 

Matadero’s trash boom is located upstream of highway 101 

and west bayshore road, where the creek is tidally influenced, 

but is maintained at a stable level by tide gates during dry 

weather.  the second boom is located across adobe Creek.  

trash and debris are removed during May and september 

volunteer Cleanup events and by rwQCp staff as needed 

before they are removed in december each year to reduce 

potential flooding hazards.

c. trash Capture Devices

the City has installed large trash capture devices - two 

Contech Cds hydro-dynamic vortex separators (hds) - in 

order to meet Mrp trash reduction requirements. these hds 

intercept and capture trash from a 180-acre tributary drainage 

area that includes a section of the el Camino real commercial 

corridor.  the two hds units were maintained on January 20 

and June 7, 2016.

CollaBorative trasH reDuCtion efforts

the City of palo alto staff actively participates in sCVurppp 

and basMaa meetings to provide technical input, 

collaborate, and share resources on County and regional 

trash reduction efforts.  Municipal representatives share 

lessons learned from pilot projects and other various trash 

reduction programs.  in addition, staff participates in the 

watershed Management initiative (wMi), part of the regional 

Zero litter initiative (Zli).  Zli brings together multiple cities 

and agencies with a common interest in preventing litter and 

its impacts on our local streets and transportation corridors, 

creeks, and neighborhoods. Key participants include 

staff from the cities of palo alto, san Jose, and Campbell; 

the santa Clara Valley water district, Caltrans, the santa 

Clara Valley transportation authority (Vta), Clean south 

bay and sCVurpp.  initiatives identified in Zli’s strategic 

plan include engagement with the business community, 

legislative advocacy, managing the impacts of trash from 

homeless encampments, and actions to reduce highway 

litter.  through Zli, the City participates in the right size 

right service (rs2) campaign, a regional effort addressing 

consistently overflowing garbage and recycling containers to 

prevent street and creek litter.



*Refer to the 2016 Clean Bay Plan for more information.

RWQCP tRASh Pollution PREvEntion hiStoRy*

2009

2012

> City installs a trash boom across Matadero 
Creek; 

> palo alto’s single-use plastic bag ban 
ordinance goes into effect at grocery stores.

> two full-capture trash devices are installed 
in south palo alto (Mrp section C.10.a.iii 
requirement).

2013
> palo alto expands bag Ordinance, prohibiting 

single-use plastic checkout bags at retail and 
restaurants;

> the City installs a second trash boom across 
adobe Creeks.

2014
> City Council approves a long-term trash 

Management plan;

> rwQCp partners with a tennis club to reduce 
tennis ball litter in Matadero Creek.

> City adopts ordinance prohibiting plastic foam 
use at restaurants; 

> the City includes plastic foam reduction in 
City contracts.

2010

2016
> plastic foam ordinance expanded to prohibit 

retail sale of ice chests, foodware, and 
packaging.

> City’s single-use plastic policy revised to 
include plastic foam packaging.
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3. fats oils grease (fog)
fats, oils, and grease (fOG) discharges cause or contribute 

to sanitary sewer blockages that may result in discharges of 

untreated wastewater to storm drains, creeks and the san 

francisco bay. sanitary sewer Overflows (ssOs) pose a risk 

to human health and the environment. reduction of ssOs 

and fOG programs are components of the City’s adopted 

sanitary sewer system Management plan (ssMp) and for this 

reason, fOG is considered a pollutant of concern.  however, 

it is not a concern for treatment by the rwQCp. 

fog sourCes anD sourCe Control 

the primary sources of fOG entering the rwQCp are from 

commercial and residential sectors. Commercial businesses 

that contribute fOG are food service establishments (fses) 

including restaurants, grocery stores, food courts, and 

cafeterias. the City has several high density and high volume 

restaurant areas, including downtown, Midtown, town and 

Country Village, stanford shopping Center and the California 

avenue business districts. these areas and high risk fses 

have been the primary targets for increased inspection, 

enforcement, and preventative sewer line cleaning.  the 

City’s fOG program staff review plans and specifications for 

proposed new and remodeled fses. requirements state: 

•	all grease generating drainage fixtures must be plumbed 

to an approved and properly sized Grease Control 

device (GCd); 

•	all non-grease generating drainage fixtures, including 

high temperature discharges, shall be plumbed directly 

to the sanitary sewer system; and

2011> City leads plastic pollution prevention 
summit for bay area Cities.



42   s E C t i o N  i i :  P o L L U tA N t s  w i t H  P E r m i t  r E Q U i r E m E N t s

•	new buildings constructed to house food service 

establishments shall include a covered trash enclosure 

large enough to accommodate all garbage, recycling, 

compost and tallow containers.

fooD serviCe estaBlisHment insPeCtions 

there are over 350 fses in the City of palo alto. because 

each facility cannot be visited annually, facility compliance 

checks are prioritized based on potential ssO risk and past 

compliance performance. facilities located near creeks 

or that have had past compliance problems receive more 

frequent inspections. facilities that demonstrate on-going 

compliance receive fewer inspections. fses are prioritized 

into the following categories:

•	  problem fses (those that have had prior violations) in 

hot spot areas (highly visited or commercial areas);

•	  problem fses;

•	  fses in hot spots;

•	  fses that have only had minor issues in the past;

•	  fses with potential to generate fOG; and

•	  fses without significant potential to generate fOG (juice 

bars, coffee shops, etc.). 

fog Control Program goals

the goals of the fOG program are to reduce the number, 

severity, and frequency of ssOs linked to fOG, and reduce 

the environmental impact, cleanup costs, and liability to the 

City associated with ssO clean ups (Table II.F-2). rwQCp 

staff will continue to contribute to regional programs such 

as the statewide California water environment association 

(Cwea) and bappG workgroups. while the fOG program’s 

main focus is commercial areas, the program also addresses 

multi-family buildings with persistent issues related to 

grease that may contribute to fewer ssOs.

tABlE ii.F-2: AnnuAl SAnitARy SEWER ovERFloWS (SSos)

SSOs

COMMERCiAl RESiDENtiAl tOtAl

SSO CAuSED 

ONly By FOG

FOG RElAtED 

SSO

SSO CAuSED 

ONly By FOG FOG RElAtED

2013 1 4 3 7 15

2014 2 2 - 6 10

2015 2 1 3 4 10

2016 1 1 2 2 6

inspections and Compliance

the 2017 Clean bay pollution prevention plan includes 

the long-standing goal of inspecting at least one-third 

of the fses each year (Table II.F-3).  the table includes 

violations and inspections related to both fOG program and 

stormwater violations. 

potential violations include:

•	excessive fOG on and around tallow bins;

•	actual or potential storm drain discharges such as 

washing kitchen equipment outside or dumping mop 

wash washwater, allowing wastewater to flow to the 

stormwater conveyance system;

•	failure to keep a maintenance log that documents GCd 

clean out activities;

•	failure to maintain a GCd by not cleaning the contents 

out frequently to prevent excess fOG from entering the 

sanitary sewer;

•	failure to have an adequate and/or properly functioning GCd;

•	Contributing to at least one sanitary sewer overflow (ssO);

•	the presence of food waste grinders that were to be 

removed by January 1, 2007; and 

•	 (for large cafeterias and markets) not submitting an 

appropriate floor finish materials safety data sheet (Msds) 

by a given due date to ensure use of a Zinc-free floor finish, 

or treatment of the floor finish as hazardous waste.

City staff prioritized fses in problem areas where fOG build-up 

has been identified.  all larger fses have received initial visits.  

feedback from collection system maintenance management 

indicates that efforts in these areas have been effective in 

reducing the number of fOG-related overflows.
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fog acceptance at rwqCP and maximizing energy 
recovery 

in 2008, City staff investigated the fOG acceptance procedures 

at the rwQCp. the goal was to evaluate the potential to 

receive all hauler loads associated with the Grease waste 

hauler Contract in the City of palo alto and possibly the other 

Cities in the rwQCp’s service area, including non-contracted 

haulers. at this time, there is limited capacity for accepting 

more than the current amount (approximately 6,000 gallons) of 

Table II.F-3: Summary oF FoG InSpecTIon 
proGram – 2016 evaluaTIon

Evaluation Criteria

2016                
Evaluation 
(number        

inspected)

Facilities Inspected 118

Inspections 217

Verbal Warnings 70

Warning Letters 7

Notices of Noncompliance 3

Compliance Agreements 0

Percent Compliance related to Total Inspections 63%

Plan Sets Reviewed 38

Number of grease related SSOs 6

Number of grease related SSOs in commercial areas 2

waste grease per day. the rwQCp’s acceptance of GCd waste 

material cannot exceed 130,000 gallons per month or 1.56 

million gallons per year. the rwQCp long-term facilities plan 

discussed the benefits of adding fOG to digesters, if digesters 

are chosen as a biosolids handling technology. fOG addition 

can significantly increase energy production. 

regional fog outreaCH 

the rwQCp, as a member of the bappG, promoted proper 

disposal of kitchen fOG on univision hispanic radio 

stations between thanksgiving week and new year’s day. 

univision aired a total of 128 paid radio spots (30-second 

and 15-second) on radio station KbrG, generating 1,383,900 

impressions. additionally, univision broadcasted streaming 

ads on their radio website (www.univision.org) featuring a 

banner directing the audience to www.baywise.org with more 

than 13 thousand gross impressions. refer to the 2016 bappG 

annual report for more information. 

Outreach for residents continues to be an important 

component of the fOG program. in past years the rwQCp 

focused on providing residents with helpful tools, such as 

free grease scrapers, and utility bill inserts with disposal 

information regarding residential cooking oil and grease. 

household hazardous waste (hhw) events are now held 

weekly (rather than monthly) to collect oil, grease, and 

other hazardous materials after the construction of a 

new household hazardous waste facility in 2013. hhw 

information will continue to be included in outreach materials, 

emphasizing that disposal events are now every saturday and 

the first friday of the month. 

*Refer to the 2016 Clean Bay Plan for more information.

RWQCP Fog Pollution PREvEntion hiStoRy*

1992

2008

> the City adopts the sewer use Ordinance, 
which requires food service establishments 
with grease generating activities to install 
grease control devices.

> City staff creates new best Management 
practice posters to distribute during 
inspections.

2009
> the City hires their first full-time fOG inspector.

2010
> City staff creates a fse requirement factsheet, 

which is distributed to fses during the 
permitting process.

> an ordinance passes that prohibits the 
installation of food waste disposers (garbage 
disposals), and requires existing disposers be 
removed by January 1, 2007.

2002

2012 > the food service program incorporates a 
database system to track fse stormwater 
compliance inspections and generate 
“inspection notification and warning” letters.

2006> the City hires their first full-time fOG 
inspector.
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4. veHiCle serviCe faCilities
the rwQCp’s Clean bay business program has regulated 

vehicle service facilities and promoted the reduction of 

pollutant discharges to the sanitary sewer and storm drain 

systems for more than 20 years. Vehicle service facilities with 

process discharges to the sanitary sewer are permitted and 

inspected at least twice annually. all other vehicle service 

facilities are inspected at least once per year. the Clean bay 

business program:

•	 requires palo alto Municipal Code and best management 

practices to minimize pollutant discharges into the 

sanitary sewer and the storm drain systems;

•	 issues permits to automotive and vehicle service facility 

wastewater dischargers;

•	 recognizes compliant vehicle service facilities; and

•	 identifies and enforces wastewater and storm water 

violations.

5. HouseHolD HazarDous waste
HHw ColleCtion Programs
several options are available for residents and businesses 

in the rwQCp service area to safely dispose of household 

hazardous waste (hhw). these include the:

•	County hhw programs: santa Clara and san Mateo 

Counties operate hhw drop off programs serving most 

residents and businesses in their respective counties. the 

san Mateo County program serves the east palo alto 

sanitary district, while the santa Clara County program 

serves los altos, los altos hills, Mountain View, and 

stanford. the santa Clara County program does not serve 

palo alto residents because the City of palo alto funds its 

own hhw program.

•	City of palo alto hhw program: drop-off events for 

palo alto residents and businesses occur every saturday 

during the hours of 9 am – 11 am and on the first friday 

of the month between 3 pm – 5 pm. Mercury-containing 

*Refer to the 2016 Clean Bay Plan for more information.

RWQCP vEhiClES Pollution PREvEntion hiStoRy*

1992
2012

> Clean bay business program is created 
to regulate and encourage pollution 
prevention at vehicle service facilities.

2015

> eliminates requirements for vehicle service 
facilities to perform self-sampling of 
wastewater. the rwQCp continued to collect 
wastewater samples twice per year at all 
permitted vehicle service facilities; 

> 15 businesses within the rwQCp service area 
are identified as having participated in the 
Clean bay business program for 20 years.

> the City celebrates 20 years of the Clean bay 
business program.

2016
> rwQCp distributes “best practices” posters 

to vehicle service facilities to educate and 
promote pollution prevention best management 
practices at vehicle service facilities; 

> the City temporarily suspends the Clean bay 
business program to assess its effectiveness 
and reorganize the program.

items such as thermometers, thermostats, and silver- 

containing photo processing solutions can be brought 

to the hhw facility as well as other household hazardous 

waste. the household hazardous waste program was 

expanded in september 2013 to include a permanent 

facility located at the rwQCp with expanded station 

hours. the City also participates in the american 

Coatings association paint Care program.

•	rwQCp drop-off for pharmaceuticals and sharps: the 

rwQCp has an outdoor drop-off container for sharps 

and prescription and over-the-counter medicines, except 

controlled substances. since 2015, controlled substances, 

such as pain medicines and antidepressants, have been 

accepted at the palo alto police station (pharmaceuticals 

are discussed in section iii).

•	Curbside Collection: palo alto offers limited curbside 

collection of household hazardous wastes including 

batteries, electronic waste, used oil, and oil filters.
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palo alto’s hhw program submits an annual report to the 

department of resources recycling and recovery detailing 

the amount of each type of waste collected and how each 

waste was managed. these reports cover fiscal year periods 

that span from July through June. Figure II. F-1 summarizes 

the amounts of the waste types collected, in pounds, for 

fiscal year 2015/2016. the hhw program collected 250,655 

pounds of hazardous waste from its permanent collection 

facility in fiscal year 2015/2016. for more information, please 

view the Calrecycle 303 household hazardous waste 

Collection report. 

looKing forwarD
the rwQCp provides programs that reduce both stormwater 

and wastewater sources of pollution.

1. Pesticide pollution prevention

to address ipM tasks in 2017, the rwQCp will:
•	 continue to review comment letters regarding pesticide 

registration and evaluation activities by the epa and dpr.  
rwQCp will work with bappG to develop the regional pitch 
on the toxicity of fipronil in flea and tick treatment products;  

•	 submit a comment letter with baCwa members on epa’s 
2015 draft joint risk assessment for pyrethroids;

•	 complete monthly pest treatments, as a project partner, in 
february 2017 for the healthy buildings, healthy families 
pilot project.  final results will be compiled and summarized 
in a report completed by end of the calendar year; 

•	evaluate the amount and toxicity of the pesticides used 
throughout City operations during the last several years, 
monitor the effectiveness of during the last several years 
current pest management, and revise the City’s policy, best 
practices, and priority projects based on this data;

•	 continue to provide training and technical consultation on 
pest management issues and product assessments;

•	work with City of palo alto facilities to release a new 
contract for structural ipM services; and

•	evaluate its ipM workshops and determine the ideal 

frequency and locations for increased attendance.

2. trash reduction

it is important to note that the City of palo alto has already met 

the 2017 Mrp 70% trash reduction requirement.  City staff will 

continue to concentrate on individual trash reduction efforts as 

well as participate in collaborative efforts to meet the long-term 

Mrp trash requirements.  in 2017, the rwQCp will:
•	 continue to operate and maintain the City’s two trash 

booms and two trash capture devices as well as classify and 
quantify collected trash;

•	 conduct regular inspections of the creeks and bay lands to 
identify trash issues;  

FIgure II.F-1. summary of Household Hazardous waste Collected 
in Fiscal Year 2015/2016

•	 identify trash issues through other inspections, including 
construction projects and commercial and industrial 
businesses/facilities;

•	 continue to work with the Creek Connections action Group 
and participate in creek cleanup efforts; and

•	 fund the rethink disposables program services to palo alto 

restaurants.

3.  fog reduction 

the restaurant inspection program will:
•	 inspect any businesses that generate fOG that have not 

yet been inspected;

•	 improve communication between environmental services 
and the City of palo alto’s building department to 
ensure that any new/remodeled fses are inspected for 
fOG-related issues during early construction; and

•	distribute mailers to all fses prior to the holiday season 
reminding them to properly maintain all GCds as 

outlined in the City’s sewer use Ordinance.

4. vehicle recognition Program

in 2017, this program will:
•	continue to inspect all vehicle service facilities at least 

once per year;

•	assess and revamp Clean bay business program, 
including design of new bMp materials and development 
of new training program.

•	update education and outreach materials;

•	update the Vehicle service facility section in the City of 

palo alto’s sewer use Ordinance.

5. household hazardous waste 

in 2017, the City will:
•	continue to collect household hazardous waste from the 

rwQCp service area;

•	provide hhw information via the City’s Zero waste 
outreach program (utility bills, advertisements, etc.), the 
rwQCp cleanbay.org website, and the rwQCp’s school 

Outreach program. 

Other 6%

flaMable and 
pOisOn 45%

reClaiMable 42%

uniVersal waste 
& eleCtrOniC 
deViCes 7%
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Permit Details 
Contaminants of emerging concern (CeCs) are currently 

not regulated by the san francisco bay regional water 

Quality Control board (regional board). however, the 

regional board is concerned about emerging contaminants 

entering local waterbodies and recycled water, and in 2016, 

developed a new permit 

the City of palo alto’s regional water Quality Control plant 

(rwQCp) participates in the regional Monitoring program 

(rMp). the rMp conducts research on emerging contaminants, 

analyzes potential risks to the san francisco bay from CeCs, 

and has developed a management strategy. a summary of 

rMp’s priority pollutants, management options, and future 

monitoring recommendations are included in Table III-1 below.

tABlE iii-1: tiERS, MAnAgEMEnt, AnD MonitoRing FoR EMERging PollutAntS FRoM thE 2013 PulSE oF thE BAy

lEvEl tiER ASSiGNMENtS MANAGEMENt MONitORiNG

tier 4 
high Concern

no CeCs        

currently in            

this tier

303(d) listing

tMdl for alternative management plan

aggressive control actions for all 
controllable source

studies to support tMdl or an 
alternative management plan

tier 3 
Moderate 
Concern

pfOs

action plan for strategy

aggressive pollution prevention

low cost control actions

Consider including in status and trends 
Monitoring

special studies of fate, effects, and 
sources, pathways, and loadings

tier 2  
low Concern

fipronil

low cost source identification and control

low level pollution prevention

track product use and market trends

discontinue screening or periodically 
screen in water, sediment, or biota

periodic screening in wastewater 
effluent or urban runoff to track trends

tier 1 
possible Concern

nonylphenol and 

nonylphenol 

ethoxylates

identify and prioritize contaminants of 
potential concern, track international 
efforts

develop targeted and non-targeted 
analytical methods

screening in water sediment, biota, 
wastewater effluent, urban runoff

environmental ConCerns
a CeC is defined by the san francisco estuary institute 

(sfei) as any chemical not regulated or monitored that has 

the potential to enter the environment and harm people or 

wildlife.1 when present in aquatic ecosystems, human health 

is at risk due to bioaccumulation in fish and shellfish. CeCs 

detection is increasing in urban water bodies such as san 

francisco bay where aquatic organisms are exposed to “a 

dilute soup of antibiotics, beta blockers, stimulants, pain 

relievers, lipid reducers, antidepressants, anxiety reducers, 

hypertension relievers, insect repellents, stain repellents, 

detergents, flame retardants, insecticides, herbicides, 

fungicides, rodenticides, lubricants, polymers, plasticizers, 

nanomaterials, and many other chemicals, not to mention 

byproducts and degradation products”.2

understanding the CeCs that rwQCp discharges into 

the bay is the first step towards identifying source control 

measures that protect aquatic organisms.  

2016 Program uPDates 
in 2016, rwQCp staff continued to participate in regional 

and national groups that study and analyze emerging 

contaminants data.  

1. PHarmaCeutiCal anD Personal 
Care 
pharmaceutically active compounds (pharmaceuticals) are 

a class of chemicals that include hormones, antibiotics, 

and drugs. wastewater treatment plants are designed 

to remove conventional pollutants such as suspended 

solids and biodegradable organic material, but they are 

not designed to remove low concentrations of synthetic 

pollutants such as pharmaceuticals. limited testing 

suggests that certain types of treatment substantially 

remove some pharmaceuticals. removal efficiencies 

of pharmaceuticals appear to be chemical-specific, 

especially since many synthetic compounds are designed 

to be resistant to biological degradation. there appears 

1san Francisco estuary institute (sFei), The RMP Emerging Contaminants Program, May 2016.

2san Francisco estuary institute (sFei). 2013. the Pulse of the Bay: contaminants of emerging concern. sFei contribution 701. san Francisco estuary institute, Richmond, cA.



48   s E C t i o N  i i i :  C o N tA m i N A N t s  o F  E m E r g i N g  C o N C E r N

to be no single cost-effective wastewater treatment 

technology that will remove all of these compounds, 

therefore pollution prevention alternatives must be used.

for more than a decade rwQCp worked with hospital, 

hospice care givers, and residents to reduce the amount 

of pharmaceuticals entering the wastewater treatment 

plant.  rwQCp staff assisted in getting epr ordinances 

passed in santa Clara and san Mateo Counties and 

anticipates take-back containers will be provided 

throughout the region in the near future.  

until County epr programs are operational, 

pharmaceuticals will be accepted at the rwQCp, the 

palo alto household hazardous waste program, palo 

alto police department, County drop-off programs, and 

local participating pharmacies.  in 2016, the rwQCp’s 

household hazardous waste program and participating 

collection sites diverted 6,289 pounds of pharmaceutical 

waste (Figure III-1). in addition, tear off sheets listing 

collection sites are maintained at pharmacies, veterinarian 

clinics, and pet stores throughout the service area. the 

rwQCp pays for pharmaceutical disposal costs at most 

of these facilities. the palo alto police department is 

currently the only medicines drop-off bin available for 

controlled substances. when epr programs are fully 

FIgure III-1. summary of Pharmaceuticals Collected from Palo Alto’s 
Program 2005-2016 

operational, the rwQCp will evaluate if it should continue 

to pay for the collection and disposal of pharmaceutical 

waste.

a. triClosan

triclosan is registered as a pesticide and an antimicrobial 

chemical widely used in personal care products such 

as hand soap, toothpaste, cosmetics, and deodorants. 

according to the regional Monitoring program (rMp) 

Management strategy, triclosan is a tier 2 compound 

(low concern). triclosan, as well as other antibacterial 

agents and their degradation byproducts, are now found 

throughout the environment including surface waters, 

soil, fish tissue, and human breast milk. despite increasing 

data reflecting the presence of triclosan in surface water, 

no data was found to support the necessity or efficacy of 

antibacterial agents in consumer products. 

palo alto continues to educate residents regrading 

purchasing triclosan-free products through utility 

bill inserts and facebook advertisements.  in 2016, 

the us food and drug administration (fda) issued a 

requirement for manufacturers to remove 19 common 

antibacterial agents–including triclosan and triclocarban–

within the year from their products. the ban comes after 

manufacturers failed to present sufficient evidence to 

the agency that these antibacterial ingredients are safe 

for long-term daily use.  rwQCp will monitor triclosan in 

effluent and biosolids after the ban goes into effect to 

ensure that the amount has declined.  

B. PerfluorinateD organiC ComPounDs

perfluorinated organic hydrocarbons are commonly used 

in carpet and textile coatings (e.g. scotchGard) and 

surfactants (e.g. fire-fighting foams). the most common 

perfluorinated organic hydrocarbon is perfluorooctane 

sulfonate (pfOs). pfOs is used as the key ingredient 

in scotchgard, the 3M-made fabric protector, and has 

been part of consumer culture for over 40 years, valued 

for its ability to protect materials from stains because it 

repels both water and oil. it is widely used in a variety 

of industrial and consumer products, ranging from fire 

extinguishing foams to wrapping for microwave popcorn 

and other food products. despite its many uses, little is 

known about the environmental behavior or persistence 

of pfOs. in 2002, scotchgard’s manufacture, 3M, 

eliminated their line of pfOs-related products. 

the rwQCp has partnered with universities and sfei 

since 2005 to understand the fate and transport of pfOs 
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chemicals within the san francisco bay. in 2014, the 

rwQCp participated in an rMp emerging Contaminant 

workgroup study of perfluorinated organic compounds; 

the report was completed and released in 2016. in 2016, 

rwQCp will continue to seek opportunities to learn more 

about the fate and transport of pfOs in the wastewater 

treatment plant.

C. PolyBrominateD DiPHenyl etHers

polybrominated diphenyl ethers (pbdes) are a class of 

compounds that bioaccumulate in the food web and are 

considered potential endocrine disruptors. pbdes are 

flame retardants that are ubiquitous in consumer products. 

Over time products that contain pbdes break down and 

release pbdes to the environment. 

rMp scientists published a study documenting declines 

in a toxic flame retardant family, polybrominated diphenyl 

ethers (pbdes), in wildlife and sediment following an 

industry phase-out and state ban (sutton et al. 2015). 

More recent studies show that pbdes are declining in 

sediment and biota (sutton et al. 2015), and there is 

reduced concern with sport fish consumption and adverse 

effects in bird populations (sutton et al. 2014). however, 

the potential for low-level risks for seals, fish, and benthic 

organisms described in sutton et al. (2014) have led to 

the classification of pbdes as a moderate concern (tier 

iii) contaminant for the bay. therefore the rMp is still 

monitoring for pbdes to make sure that the contaminant 

stays as a moderate concern for the bay.  

D. fiPronil anD imiDoCloPriD

fipronil is a broad-spectrum insecticide that is of particular 

concern due to increased urban uses and its detection 

in bay sediment and urban creeks. Concentrations of 

fipronil and its degradation products in sediment have 

exceeded effect thresholds on occasion, suggesting these 

compounds may pose risks to bay aquatic life. the 2014 

sediment monitoring data featured detections of one 

degradant at levels comparable to a toxicity threshold 

reported by Maul et al. (2008), indicating its designation as 

a moderate concern (rMp tier iii contaminant) for the bay 

is still warranted.  

residential & urban uses

fipronil has limited registered uses in residential and 

FIgure III-2. how flea control chemicals enter the bay.  

urban settings, including flea and tick treatments for 

pets, gels for crack and crevice treatment, ant and 

cockroach baits, outdoor perimeter sprays for ant 

control, and outdoor subsurface/soil injection for termite 

control. some of these uses can impact wastewater 

though the pathways to the sanitary sewer. see Figure 

III-2 infographic to the right.  

Data review

rwQCp staff did an initial study in 2013 to determine 

the amount of fipronil in rwQCp effluent and 

stormwater pump station wet wells that pump into local 

creeks. the plant’s effluent value was 31 nanogram 

per liter (ng/l) and the wet wells varied from 4.4 to 35 

ng/l. it appears that the stormwater wet well values 

are less than the wastewater treatment effluent values. 

according to environmental protection agency (epa) 

the benchmark value is 11 ng/l and the rwQCp 

effluent is greater than this benchmark. in 2015, 

rwQCp participated in a regional study to determine 

the amount of fipronil and imidacloprid making its way 

through wastewater treatment plants; the results were 

published in 2016.3   

3sadaria, sutton et al.  (2016) Passage of Firproles and imidacloprid from Urban Pest control Uses through Wastewater treatment Plants in northern california, UsA, 
Environmental Chemistry Vol 9999. 
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next steps

wastewater treatment plants cannot remove fipronil and 

imidacloprid, therefore, the department of pesticide 

regulation (dpr) to regulate the use of these pesticides.  

the rwQCp is partnering with the dpr and conducting 

a sewershed sampling for fipronil; results are expected 

in 2017.  

2. miCroPlastiCs 
Microplastic contamination (plastic fragments that are 

five millimeters or smaller) in aquatic ecosystems is 

associated with a number of potential concerns. due 

to the hydrophobic properties of the plastic material, 

persistent organic chemicals including polycyclic 

aromatic hydrocarbons (pahs), polychlorinated 

biphenyls (pCbs), polybrominated diphenyl ethers 

(pbdes), dioxins, and pesticides such as ddt 

preferentially sorb to microplastics.4 lower trophic 

organisms can mistake microplastics for food; ingestion 

can lead to physical harm, exposure to sorbed 

contaminants, and bioaccumulation of microplastics in 

higher trophic organisms.5, 6 however, no clear toxicity 

thresholds yet exists for this contaminant, leading to its 

assignment as a possible concern (tier i contaminant) 

for san francisco bay. 

Motivated by recent state and federal efforts to ban 

microbeads in personal care products, the rwQCp 

participated with the rMp to characterize bay surface 

waters and wastewater treatment plant effluents for 

microplastic contaminants. nine Central and south bay 

surface water samples were collected and samples of 

effluent were collected from eight facilities discharging 

to the bay. Microplastics in samples were characterized 

by size, type, and abundance.

in 2014 the rwQCp participated in a rMp emerging 

Contaminant workgroup study analyzing wastewater 

treatment plant effluent for microbead concentrations.  

Microbeads are polyethylene (i.e., plastic) microspheres 

that are widely used as exfoliating agents in cosmetics, 

skin care, and other personal care items. study results 

documented the amounts of microplastics in wastewater 

discharges from the different wastewater treatment 

plants around the bay.5 baCwa is currently developing 

a testing and analysis protocol for the purpose of 

conducting additional testing and documentation 

of microplastics in wastewater plant effluent. the 

rwQCp will continue to actively participate in the rMp 

microplastic strategy in 2017.   

looKing forwarD
in 2017, the rwQCp will:

•	finalize an evaluation of pharmaceutical data collected at the rwQCp in collaboration with rMp and other wastewater 

treatment plants;  

•	continue to track the progress being made by the drug enforcement agency and the santa Clara County 

pharmaceutical collection ordinance;

•	actively participate in national workgroups to establish manufacturer funded takeback of pharmaceuticals;

•	participate in studies of emerging pollutants issues focusing on pharmaceutically active compounds and fipronil;

•	participate in the department of pesticide sewershed analysis (fipronil is also discussed in section iif); 

•	continue partnership with the san francisco estuary institute’s regional Monitoring program– emerging Contaminants 

Group, specifically the microplastic strategy for the sf bay; 

•	 track and comment on the new department of substances Control Green Chemistry regulations, the use of 

nanoparticles, and advocate for regulations that place the burden on manufactures to create products that do not 

pollute; and monitor triclosan in effluent and biosolids after the federal drug administration ban goes into effect to 

ensure that the amount has declined.  

4seltenrich, n. 2015. new Link in the food chain? Marine plastic pollution and seafood safety. environmental Health Perspectives 123(2):A34-41.

5Fendall, L. s., sewell, M. A. 2009. contributing to marine pollution by washing your face: Microplastics in facial cleansers. Marine Pollution Bulletin 58, 1225-1228.

6Desforges, J. W., Galbraith M., Ross, P. s. 2015. ingestion of microplastics by zooplankton in the north Pacific ocean. Archives of environmental contamination and toxicology.
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> rwQCp participates in an rMp emerging 
Contaminant workgroup study of 
perfluorinated organic compounds in final 
effluent;

> rwQCp participates in an rMp emerging 
Contaminant workgroup study of microbead 
concentrations in final effluent; and 

> results from an rMp study of pbdes in the san 
francisco bay after the pbde ban is submitted 
to a peer-reviewed journal and publishes 
in early 2015 in the journal, Environmental 
Science and Technology.2014

2013
> rwQCp receives the dr. teng Chung wu 

pollution prevention award for emerging 
contaminants pollution prevention 
programs; and

> polybrominated diphenyl ethers (pbdes) 
were featured in pulse of the bay.

> the rwQCp switches from chlorine 
disinfection to ultra-violet light disinfection. 2010

2007 > rwQCp hires contractor to annually 
educate teachers about triclosan.

> santa Clara basin watershed Management 
emerging Contaminants workgroup, 
chaired by rwQCp staff, finalizes 
a whitepaper titled Environmental 
Emergence of Triclosan; and 

> palo alto adopts a policy to no longer 
purchase triclosan-containing hand soaps.

2006
>the disinfectant for most of the potable 

water supplied throughout the rwQCp’s 
service area is changed from free chlorine to 
chloramine.

2005> rwQCp participates in a waterreuse 
study “removal and destruction of 
n-nitrosodimethylamine (ndMa) and ndMa 
precursors during wastewater treatment. 2004

> rwQCp staff begins effort to reduce 
pharmaceuticals from hospitals.2003> rwQCp establishes an interim 

pharmaceutical waste collection 
infrastructure; and

> rwQCp begins accepting pharmaceuticals 
in its household hazardous waste program 
and establishes six additional “drop off” 
locations in its service area.

2002

2015

> 17 hospice and wastewater professionals 
participate in a one hour webinar funded by the 
bay area pollution prevention Group (bappG) 
and sac regional through statewide training 
through the California hospice and palliative 
Care association (ChapCa);

> rwQCp partners with san francisco estuary 
institute (sfei) to analyze fipronil in wastewater;

> rwQCp works with the united states 
Consumer product safety Commission (CpsC) 
and the palo alto police department to install a 
new medicines drop-off bin in the lobby of the 
police station; and

> results from an rMp study of pbdes in the 
san francisco bay are published in the journal, 
Environmental Science and Technology.

*Refer to the 2016 Clean Bay Plan for more information.
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Permit Details
the City of palo alto is a leader in environmental 

sustainability. its commitment to environmental 

protection includes a plan to reach Zero waste by 2021, 

a carbon neutral electric and natural gas portfolio for the 

public utilities it owns and operates and green building 

requirements for municipal and residential buildings. 

palo alto is also a designated tree City-usa, a league 

of american bicyclists silver-ranked bicycle friendly 

Community, and has award-winning programs for the 

watershed protection services it provides to the regional 

water Quality Control plant (rwQCp) service area. while 

there are no permit requirements for the rwQCp to 

maintain broader sustainability programs, many of the 

City of palo alto’s Office of sustainability goals and the 

rwQCp permit requirements are mutually supportive and 

therefore the programs work together.

environmental ConCerns
palo alto’s sustainability programs primarily address 

environmental concerns although environmental issues 

impact quality-of-life, the economy, and social equity 

concerns associated with sustainability. the sustainability 

programs discussed below are not specific permit 

requirements, but are concerns that must be addressed 

and intersect with the rwQCp responsibilities, e.g., climate 

protection, sea level rise, extended producer responsibility, 

and green purchasing.

2016 Program uPDates
1. Climate aCtion Plan
in 2014, the City launched its sustainability and Climate 

action plan (s/Cap) initiative to reduce greenhouse gas 

(GhG) emissions.  On april 18, 2016 the palo alto City 

Council unanimously approved the primary goal of the s/

Cap - achieving an 80% reduction in GhGs below 1990 

levels by 2030 (80x30). the s/Cap coordinates with other 

City planning efforts including the Comprehensive plan 

update and included significant community input.

On november 28, 2016 the City Council unanimously 

adopted the s/Cap framework which includes guiding 

principles, decision criteria, design principles, goals and 

strategies. this framework will serve as the road map for 

achieving palo alto’s 80 x 30 GhG reduction goal, and for 

developing the sustainability implementation plans (sips) 

which will guide the City in the coming years.

the City of palo alto staff have formed seven 

interdepartmental teams to develop sips covering key 

s/Cap sections: Mobility, efficiency and electrification, 

water, Zero waste, Municipal Operations, natural 

environment, and adaptation/sea level rise. sips for the 

other s/Cap chapters- Community behavior and Culture 

Change, utility of the future, information systems, and 

funding strategies - will be developed in future work 

phases.

the rwQCp is the City’s largest source of municipally-

generated GhG emissions, therefore its role in achieving the 

80x30 goal is essential. the plant’s efforts to reduce GhG 

emissions and related planning for sea level rise is discussed 

in section ii.e of this report. rwQCp staff also leads the 

City’s Green purchasing program which is a component 

of Municipal Operations, and supports local, state, and 

national extended producer responsibility (epr) efforts. 

Green purchasing and epr accomplishments and plans are 

discussed below.

2. green PurCHasing
products and services acquired by the City have 

environmental impacts during their manufacture, 

distribution, use and disposal. incorporating 

environmental performance criteria into procurement 

decisions can reduce pollution and benefit other 

environmental protection goals. rwQCp staff has led the 

effort to green the City of palo alto’s purchase of goods 

and services to forward pollution prevention. palo alto 

has greened many of its goods and services and received 

the 2011 Green California summit and exposition award 

for leadership in green purchasing. the City’s green 

purchasing program:

•	discontinued purchase of hand soaps containing triclosan 

(a Contaminant of emerging Concern);
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•	discontinued use of spray insecticides and poison 

rodenticides;

•	maintains landscape maintenance contracts that require: 

locally-sourced mulches, organic fertilizers certified by 

the Organic Materials review institute, and bay-friendly 

landscaping standards; 

•	 low-mercury fluorescent lighting;

•	 requires ecowise Certification for most structure pest 

control services and additional requirements for local 

reporting and bee protection;   

•	 requires Greenseal™ Certified products for use by 

the City’s custodial contractor. these products place 

an emphasis on reduced-toxicity and higher recycled 

content;

•	specifies that the City’s printing vendor must use a 

minimum 30% recycled-content paper for most printing 

applications and utility inserts are printed on 100% post-

consumer content paper;

•	 targets plastic reduction measures including:   

•	 Contract	Terms	and	Conditions	require	extended	

producer responsibility and prohibit the use of 

expanded foam plastics as packaging material;

•	 Plastic	foam	foodware	(e.g.	Styrofoam™)	and	plastic	

bags are not distributed at City-sponsored events; 

•	 Bottled	water	purchase	is	prohibited	except	for	

emergency conditions;

•	 requires environmental performance standards for office 

supply standards in its contract with staples. using 

the company’s website where supplies are purchased, 

prohibited items are blocked from purchase and greener 

items are posted first for viewing.

in 2016, the City of palo alto continued to institutionalize 

green purchasing into its operations. projects included:

•	a new “managed print service” contract which will 

monitor paper use and provide sophisticated scanning 

services to archive and retrieve files thereby reducing 

paper consumption. the City is targeting the use of 

100% recycled content paper in copier machines that are 

provided for this service;

•	 the purchasing department is greening custodial 

products that are centrally distributed from its 

warehouse for staff use (this is separate from the 

contracted services previously discussed);

•	 the City concluded its participation in the urban 

sustainability directors network project to draft a Green 

purchasing Guide. this project received an $86,000 grant 

to complete the task.  agency partners included the 

cities of palo alto, san francisco, Chicago, washington 

d.C. and others;

•	rwQCp staff served the first year of a three year term 

on the advisory Committee for electronic product 

environmental assessment tool (epeat) program. staff 

will seek opportunities to discuss plastic packaging 

reduction in electronics;

•	a revision of the City’s single-use plastic policy to 

address plastic foam primary packaging (most commonly 

found in computer purchases);

•	updated procedures to prohibit City purchases of 

bottled water and plastic packaging material;

•	commencement of the City’s auditor’s review of the Green 

purchasing program to determine what resources and 

recommendations should be considered to maximize the 

implementation of the City’s Green purchasing policy.

3. ProDuCer resPonsiBility 
the rwQCp contributes financial support to the California 

product stewardship Council (CpsC) and the product 

stewardship institute (psi) to expand extended producer 

responsibility (epr) partnerships and legislation. epr places 

the primary responsibility for ethical end-of-life disposal 



*Refer to the 2016 Clean Bay Plan for more information.

RWQCP SuStAinABility PRogRAMS Pollution PREvEntion hiStoRy*

1990’s

2007

> recycled content paper and policies is 
adopted.

> the City receives the Green California 
summit and exposition award for its Green 
purchasing program.

2011 > City adopts Climate action plan and pledges 
to reduce GhG emissions (City and Community) 
by 15% below 2005 levels by 2020; and

> Green purchasing policy is adopted.

2015

> palo alto achieves 37 percent reduction in 
GhG from 1990 levels; and  

> palo alto City Council adopts new goal to 
reduce GhG emissions 80% below 1990 levels 
by 2030.

> City of palo alto adopts sustainability policy. 2001

2016
> City of palo alto receives acterra (nonprofit) 

business environmental award for sustainability 
leadership.

2006> rwQCp helps form California product 
stewardship Council.
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of goods on the manufacturer who profits from their 

sale. this reduces the financial and operational burden of 

collecting products such as electronic, pharmaceutical, 

and other wastes on local government.   support of these 

organizations also benefits the rwQCp directly. One 

example is CpsC’s don’t rush to flush campaign which 

has set up pharmaceutical collection bins throughout santa 

Clara County, expanding rwQCp’s existing network of 

safe pharmaceutical disposal options. rwQCp funding 

contributes to CpsC staff resources so that grant funding 

for these types of programs can be identified until broader 

epr legislation exists.

looKing forwarD
in 2017, staff will:

•	serve on the City of palo alto s/Cap committee; 

•	evaluate City of palo alto auditor recommendations to improve the staffing and funding for the City’s Green 

purchasing program;

•	 implement Green purchasing program tasks as staff and funding allow;

•	serve on the epeat advisory Council with the goal of influencing use of plastics as packaging;

•	continue to support epr organizations, legislation, and internal programs e.g., via green purchasing and related 

contract requirements.
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Permit Details
the City of palo alto’s regional water Quality Control 

plant (rwQCp) is required to provide public outreach 

for wastewater pollutants as part of its national 

pollutant discharge elimination system (npdes) 

permit, and for stormwater pollutants as part of the 

Municipal regional stormwater (Mrp) permit. the 

objectives of these permits are to increase pollution 

prevention best practices in residential, business, 

school and other target communities, and to inspire an 

understanding of how daily activities at home, work or 

school can protect the bay.  Outreach can include, but 

is not limited to, community events, school outreach 

programs, and education campaigns. Outreach may 

include best practices that address multiple pollutants 

(e.g., household hazardous waste and pharmaceutical 

disposal), and topics related to local watershed 

protection and enhancement such as the expansion of 

recycled water services. 

environmental ConCerns
pollution prevention education that inspires behavior 

change is the most effective technique for reducing 

pollution and repairing damaged ecosystems. stormwater 

education programs aim to reduce pollutants such as 

trash, pesticides and automobile fluids, while wastewater 

education strives to prevent sanitary sewer overflows from 

fOG and wipes, and the disposal hazardous materials into 

the sanitary sewer.  

2016 Program uPDates
the rwQCp provided extensive outreach in 2016 to 

schools, residents, and businesses.

1. sCHool Programs
a) elementary anD miDDle sCHool 
Programs

the rwQCp contracts with the nonprofit Grassroots 

ecology to offer programs for elementary and middle 

school classes in the rwQCp service area, which 

includes: east palo alto sanitary district, los altos, 

los altos hills, Mountain View, palo alto, and stanford 

university. the rwQCp 2015-2016 school outreach goal 

was to provide 115 presentations to 3000 students. 

the program exceeded its target by providing 145 

school programs to 3,820 students at 19 schools. the 

average teacher rating for the school year was 4.9 out 

of 5 both for quality of program and clarity of presenter. 

teachers stated that students in 96% of classes showed an 

increased understanding of the difference between the 

storm drain and the sewer systems and of what they can 

do to prevent water pollution.

rwQCp schools are offered presentations aligned with state 

curricula standards. program offerings include:

•	Grade 2–what’s bugging you? 

through the basic introduction of the concept of “ipM” 

(integrated pest Management) students learn what insects 

and bugs have to do with water pollution.

•	Grade 3–who dirtied the bay? 

students learn about the impact of plastic bags when bags 

enter the watershed through human use and misuse.  

•	Grade 3 and up–watershed warriors! 

students use the exciting enviroscape® interactive relief 

model to understand what defines a watershed and where 

pollution comes from.   

•	Grade 4–Mercury past and present 

students discover the history of mercury, how it was mined 

in silicon Valley, used during the Gold rush, and how this 

toxic metal is transferred throughout the bay ecosystem.

•	Grade 7-Microbes in sewage 

students use microscopes and lab skills to view and identify 

active microbes in wastewater sludge.

•	ZunZun–rwQCp service area schools are also offered 

free assembly programs provided by ZunZun via 

sCVurpp. the school education assembly program is in 

its fourteenth year of implementation. 
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B) HigH sCHool Programs

high school outreach is currently provided upon request 

and is usually project-based or via a mentoring program 

that is offered to students through school districts in 

the rwQCp service area.  the rwQCp has suspended 

its high school program sewer science due to the time-

intensive nature of the week-long lab program. the 

rwQCp will consider leveraging Grassroots ecology’s 

existing high school outreach program as it evaluates 

outreach priorities in 2017 and will continue to run annual 

litter-reduction ads in high school newspapers that are 

created by santa Clara Valley urban pollution prevention 

program.

see appendix J rwQCp Classroom presentations 2015-2016 

for a complete list of schools who received rwQCp school 

programs during the 2015-16 school year, and appendix 

K: rwQCp school programs brochure for more description 

about classroom programs.

C) storm Drain stenCiling

rwQCp partners with students, youth groups, and school 

organizations to update the storm drain stencils around 

their schools. the storm drain stenciling program runs 

on a four year cycle; the first year City crews paint over 

the old stencil with white paint and then the volunteers 

repaint the stencil message. after four years it is time to 

start the process again. the eye-catching red paint and 

stenciled words “Only rain down Our drain!” in school 

neighborhoods promotes a sense of ownership to the 

participants. in 2016, no stencils were placed. in 2017, 

staff will work with its school outreach contractor to 

reenergize participation in this program. 

D) Car wasHing Kit Program

the rwQCp has provided car washing kits for loan to 

school groups that have used car washing events as fund 

raisers.  the kits diverted soapy, oily water to nearby 

landscaped areas or a sanitary sewer line. the palo 

alto utilities department provided “water wise” high 

efficiency nozzles for the kits and a laminated information 

sheet was placed inside the kit reminding the borrow of 

drought conditions. the rwQCp will continue to offer the 

kit, but will first encourage the public to use commercial 

carwash businesses. Carwash businesses are preferred 

because they conserve water and ensure that dirty wash 

water is sent to the sanitary sewer for treatment. in 2017, 

staff will review how and when to publicize this kit. 

2. wastewater treatment Plant 
tours
in 2016, rwQCp staff conducted 54 plant tours for a total 

of 614 students and public groups. tours are provided 

to children ages 11 and older. see appendix l rwQCp 

plant tours 2016 for a list of groups served. tours discuss 

the importance of wastewater treatment to protect san 

francisco bay. in 2016, new signage was created to explain 

wastewater treatment overview that is discussed at the start 

of tours.

3. raising awareness tHrougH art 
art provides an opportunity for dialogue and learning. 

the rwQCp and City of palo alto commissioned bay area 

artist Martin webb to do two art projects for the plant, 

enhancing the completion of a landscaping project on the 

plant grounds and along embarcadero road. a sculpture 
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titled “riding the Currents” stands at the plant entrance 

and a mural titled “Currents” is a colorful backdrop to a 

new gathering area for tour groups. both depict life in the 

baylands and the role of the rwQCp in protecting san 

francisco bay. 

4. Clean Bay Business Program
in 2016, rwQCp staff distributed “best practices” posters 

to vehicle service facilities to educate and promote 

pollution prevention. the Clean bay business program is 

on-hold while rwQCp assesses program goals and needs 

and effectiveness. possible improvements may include 

new outreach materials, a training program, and an 

update to the Vehicle service facility section in the sewer 

use Ordinance.

5. resiDential outreaCH
in 2016, the rwQCp developed new outreach materials 

for its residential and school programs. accomplishments 

include:

a) utility bills inserts and utility announcements: palo alto 

residents received seven utility bills outreach inserts in 

2016 related to watershed protection. topics included: 

pool draining, less-toxic ant control, green infrastructure, 

stormwater fee services, and a series of infographics that 

explained processes for stormwater, wastewater treatment, 

and recycled water.  in addition, utility announcements 

printed on the top of the utility bills ran monthly. utility 

bills and inserts reach 26,000 residents each month. see 

appendix M for a list of all print materials created in 2016.

b) new cleanbay.org website.  the rwQCp’s new 

cleanbay.org website is easier to use, beautiful, 

interactive, and features more videos and event 

information. the new rwQCp video is featured 

prominently and used by school groups as an overview 

to wastewater treatment processes.

c) staff provided 20 tabling events and workshops. 

details are provided in appendix n.

d) highlighted topics: recycled water and the value of 

monthly stormwater management fees.  as the rwQCp 

seeks expansion of recycled water pipelines and 

services, more outreach is needed to answer common 

questions about availability, health, and safety of 

recycled water.  
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 stormwater management fees included in palo alto 

utility bills fund many of the stormwater and outreach 

permit requirements. palo alto’s fee sunsets in 2017 

and a new fee must be approved by voters to continue 

most services. Outreach development and planning 

for this ballot commenced in 2016 and will continue in 

2017. the vote will occur in 2017 and will be reported 

on in the 2018 Clean bay plan.

e). outreach collaboration with scvurPPP and BAPPg. 

 the rwQCp continues to participate in regional 

outreach efforts with sVCurppp, bappG, and others 

that benefit the rwQCp service area.

looKing forwarD
in 2017, the rwQCp will evaluate and prioritize current outreach needs. Outreach topics, audiences, and priorities are 

changing for rwQCp: federal legislation is phasing out triclosan use in some products so less or different outreach 

on this topic will be needed; Zero waste and regional outreach programs are providing more information about on 

pharmaceutical and household hazardous waste disposal; and new priorities such as the need for recycled water 

expansion require outreach services. 

in 2017, rwQCp staff will:

•	ensure that permit requirements for outreach are met;

•	assess and prioritize additional current residential, school, and business rwQCp outreach needs. areas to 

consider include the current needs for ipM workshops and how to prioritize requests for tabling events;

•	leverage and supplement regional outreach efforts when appropriate (e.g., sCVurppp, bappG) to enhance reach 

in the rwQCp service area;

•	 increase outreach for recycled water expansion;

•	Continue updates to the school outreach program:

a) expand school programs in underserved schools in the rwQCp service area. target areas include east palo alto 

sanitary district and Mountain View partners;  

b) Consider leveraging Grassroots ecology high school programs which would support rwQCp outreach;

c) Consider how to use the excellent, but time-intensive sewer science high school Curriculum (program currently 

on-hold in rwQCp service area);

d) finish updates to elementary school programs focusing on new props and updated, engaging activities.

•	advertise new cleanbay.org website and video;

•	evaluate needs and outreach tasks for stormwater stenciling and car wash kit services;

•	evaluate needs for the Vehicle inspection Clean bay business program; and

•	update rwQCp tour start area to integrate signage and props. this will include an interpretive sign installed at 

the effluent outfall.



RWQCP outREACh Pollution PREvEntion hiStoRy*

> rwQCp launches new educational video 
about rwQCp wastewater treatment 
processes. 2015

2007
> rwQCp receives friends of the estuary 

Comprehensive Conservation and 
Management plan (CCMp) award for 
Clean bay Campaign.

> sewer science program is developed. 2001

2000 > watershed watch program is developed.

> elementary school program begins. 2000
>the City of palo alto initiates Our Water, Our 

World program funding. 1998
> Clean bay auto recognition program starts. 1995

> Clean bay business recognition program is 
launched.1992

> rwQCp launches Vehicle inspection 
program. 1992

2016 > rwQCp launches new website,             
www.cleanbay.org.

*Refer to the 2016 Clean Bay Plan for more information.
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yEAR ACtiONS

1989 •	Pollution Prevention Program initiated

1990
•	storm drain permit issuance-began to direct wastewater discharges to sewer

•	 increased industrial enforcement

•	Large dischargers required to prepare pollution prevention plans

1991 •	silver reduction program initiated

•	Community outreach on copper-based root control products

1992 •	Launched Clean Bay Business Program for vehicle service facilities 

•	Local ban on sale and use of copper-based root control products 

1993

•	Cooling water systems program

•	Laboratory program

•	Education on selenium toner

•	Clean Bay Business Program for hardware stores and plumbers started

•	sewer line through superfund site begins to receive high levels of arsenic

1994

•	regional outreach on copper-based root control products

•	Pool, spa and fountain outreach  program

•	machine shop program started

•	Automobile parts stores Clean Bay Business Program initiated

1995

•	reduced local discharge limit for nickel

•	Expanded cooling water systems efforts

•	regional mobile cleaner outreach

•	Hospital and medical facility program

•	sewer line through superfund site repaired

•	Copper dumping incident

•	Final ban on sale of lead-containing gasoline takes effect

•	 intensive enforcement on silver program, vehicle service facility program

1996

•	regional ban on copper-based root control products

•	regional mobile cleaner certification

•	metal finishing program

•	vehicle Clean Bay Business program five-year anniversary; 88% participation

1997
•	Auto body shop BmPs distributed

•	school program enhanced

•	record 92% of vehicle service facilities become Clean Bay Businesses

1998

•	Laboratory improves mercury analysis

•	 iPm Partnership launched

•	Began collection of mercury thermometers and other products; collected 34 pounds mercury

•	Printers and dentists receive BmPs

1999

•	Launched mercury thermostat drop-off program

•	Began education campaign regarding residential woodsmoke pollution

•	Expanded the iPm Partnership program

•	sewage sludge incinerator rehabilitation for enhanced pollution prevention.

APPEnDiX A: SuMMARy oF RWQCP Pollution PREvEntion PRogRAM
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yEAR ACtiONS

2000

•	City of Palo Alto adopts a mercury and Dioxin Elimination Policy; participating in and funding the Association of  
Bay Area governments (ABAg) dioxin group1 

•	 initiated dental stakeholder group regarding amalgam management

•	mercury product legislation drafted 

•	Piloted a residential drop-off program for fluorescent lamps

•	City of Palo Alto adopts fireplace ordinance

•	sewage sludge incinerator rehabilitated for enhanced pollution prevention.

2001

•	 initiated and drafted sB 633, the CA mercury reduction Act

•	Conducted mercury audits at three local hospitals

•	successful expansion of pilot residential recycling of fluorescent lamps at 5 hardware stores and at rwQCP

•	Led BAPPg in creation of an inspection checklist for dental offices and a set of PowerPoint presentations for dental 
community outreach

•	Began using 20% biodiesel in City’s diesel landfill and golf course equipment

•	Began purchasing process-chlorine-free office paper and letterhead and unbleached paper towels

•	Completed the City pesticide policy and implementation plan

•	Assisted the Palo Alto Unified school District (PAUsD) with the “Healthy schools Act” compliance

2002

•	the mercury Elimination Policy resulted in new City purchasing specifications to require low-mercury lamps

•	Created first annual report of City pesticide use

•	 initiated copper pollution prevention program, educating local plumbers and designers about copper pipe 
corrosion

•	New sewer Use ordinance passed that: 

•	Lowered the mercury limit for industrial dischargers

•	Prohibited sewer disposal of zinc-containing floor waxes 

•	Banned new and replaced copper roofs

•	required covered carwash facility for new and remodeled buildings with 25 units or more

•	Added boilers and heat exchangers to the requirement of wastewater collection and analysis if one is doing 
scouring and cleaning.

•	Led Emerging Contaminants workgroup of the watershed management initiative to compile and finalize an 
Endocrine Disrupting Compounds information sheet. 

•	Distributed a “drug free sewers” utility bill notice to describe proper disposal of expired prescriptions

•	 initiated chemical root control applicator permitting program

2003

•	Completed work plan for an advanced mercury source control study that focuses on (1) improving amalgam 
collection and pretreatment at dental offices and (2) continuing identification of on-site rwQCP mercury uses and 
alternatives

•	Palo Alto has developed seven iPm plans and extensive training for weeds, gophers, ground squirrels, yellow 
jackets, ants, rats, and mice

•	From inception through 2003, the fluorescent lamp program collected over 7,575 lamps at four drop off sites in our 
service area  

•	 in the 2002/2003 school year, rwQCP school program visited 151 classrooms which reached approximately 3,682 
students. this was a 41% increase over the previous year 

•	Palo Alto staff educated approximately 350 people regarding Endocrine Disruptor Compounds by presenting at 
seven different conferences/ meetings throughout California

APPEnDiX A: SuMMARy oF RWQCP Pollution PREvEntion PRogRAM (ContinuED)

1Association of Bay Area Governments, Bay Area Dioxins Project, February 2004.
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yEAR ACtiONS

2004

•	Palo Alto and mountain view adopted dental amalgam pretreatment ordinances requiring dentists to install 
amalgam separators by march 31, 2005 

•	City of Palo Alto fluorescent lamp collection program was expanded throughout santa Clara County and is now 
operated by the santa Clara County Household Hazardous waste Program  

•	 implemented two new successful, non-chemical ground squirrel control strategies: the use of shade cloth along 
the municipal golf course fence line to deter ground squirrel population expansion, and a new trap design which 
captures up to four ground squirrels per trap. the traps have proven immediately successful

•	Published: Tracking the Fate of Polybrominated Diphenyl Ethers releases in a Wastewater Treatment Plant Effluent, 
concluding that the rwQCP discharges 2 pounds per year of PBDEs to the Bay2

2005

•	Dentists required to install amalgam separators in service area by march 31, 2005; 98% of dentists complied

•	City of Palo Alto collected 8,481 pounds of fluorescent lights at the recycling center.

•	Analyzed City pesticide use; designed a prioritization process for annual workplan; drafted iPm scope of services for 
structural pest control contract

•	made pesticide use reporting system for City staff available electronically and integrated database with gis to map 
pesticide use

•	served as chair of the Emerging Contaminants workgroup of the santa Clara Basin watershed management initiative, 
which in 2005 produced two white papers titled “Discussion of Pharmaceutical Disposal to sewer systems” and 
“Environmental Emergence of triclosan”

•	 in 2004/2005 school years, rwQCP school program visited 151 classrooms, which reached approximately 4025 students  

2006

•	City of Palo Alto led a BAPPg/CwEA Dental Amalgam training that was attended by approximately 90 people

•	 inspected 113 of 300 food service facilities within the first 6 months of the program 

•	Co-led a regional pharmaceutical disposal event at 39 locations throughout the Bay Area that diverted over 3,500 
lbs of pharmaceutical waste. in Palo Alto, collected approximately 960 lbs of pharmaceuticals at pharmacies, 
local senior centers, and the wastewater treatment plant within the rwQCP service area. Authored a report titled 
“report on the san Francisco Bay Area’s safe medicine Disposal Days” 

2007

•	 in 2006-2007 fiscal year collected 270 pounds of thermometers and thermostats and 13,498 lbs of fluorescent 
lights

•	Hired and began using and Ecowise Certified iPm contractor for City facilities to ensure reduced dependence on 
pesticide use and discontinued use of structural pesticides associated with water quality impacts and ecotoxicity

•	 in 2006/2007 school years, rwQCP school program visited 163 classrooms, which reached approximately 3,961 students 
at twenty-six schools.  Expanded our microbes in sewage program to educate all seventh graders in our service area

2008

•	Updated mercury Loading Estimate (previous Estimate was for 2000) to reflect new loadings after full 
implementation of Dental Amalgam Program.  Dental office mercury loading, as a percentage of the total, 
decreased from 56% to 29%, and it is estimated that 11 pounds per year of mercury that would have been 
discharged to the sanitary sewer is now captured by amalgam separators

•	Completed analysis of salinity (total dissolved solids, sodium, and chloride) in rwQCP partner trunklines, influent, 
and recycled water

•	Expanded food service facility program to include expanded stormwater, polystyrene activities in addition to more 
rigorous enforcement of grease control device maintenance and sizing requirements

2009

•	Adopted and implemented an ordinance restricting single-use plastic checkout bags at large grocery stores, which 
became effective on september 18, 2009 

•	Performed annual evaluation of City’s pest management and pesticide use, which demonstrated that the City’s 
ecotoxic pesticide use has decreased to the lowest levels since the program’s inception in 

•	Adopted ordinance provision restricting molybdenum use in cooling systems and developed a brochure on cooling 
system additive restrictions in the rwQCP service area

APPEnDiX A: SuMMARy oF RWQCP Pollution PREvEntion PRogRAM (ContinuED)

2north, K.D., environmental science and technology, 2004: 38, 4484-4488
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yEAR ACtiONS

2010

•	 in 2010, the Brake Pad Partnership was instrumental in passing the California Brake Pad reformulation Bill (sB 346) 
which requires brake manufacturers to reduce the amount of copper in brake pads to no greater than 5 percent by 
2021, then to no greater than 0.5 percent 2055

•	Adopted and implemented an ordinance that restricts the use of expanded polystyrene disposable food service 
containers by Food vendors  

•	 implemented energy efficiency projects for the activated sludge aeration basins and trickling filter lift pumps that 
resulted in an 11% reduction in electricity use in 2010 compared to the average of the previous four years

2011

•	received the Department of Pesticide regulation 2011 iPm innovator Award

•	Led and coordinated 2011 Plastic reduction summit attended by multiple Bay Area public agencies and nonprofits 

•	City staff determined the locations of saline groundwater infiltration to the sewer trunklines by using continuous 
monitoring equipment

•	Expanded number of pharmaceutical collection sites to five permanent collection locations

2012

•	reduced mercury entering the environment by more than 50 percent since installation of amalgam separators in 
2005

•	Palo Alto has a combined total of 12 pesticide free parks and facilities, in addition there was no pesticides used for 
rodent control

•	Completed Eir to expand plastic checkout bag ordinance to include all retailers including food service 
establishments

•	rwQCPs 2011 Co2 emissions are 13% lower than the 2005 emissions

2013

•	single use plastic bag ban was expanded to include all retail and food service establishments, which has reduced 
the amount of plastic bag sightings throughout the City

•	 installed trash booms in both matadero and Adobe Creeks which capture a significant amount of trash prior to the 
flood basin

•	received the 2013 teng-Chung wu Pollution Prevention Award from the water Board for the City’s work on 
reducing emerging contaminants at the source

2014 •	Phil Bobel, the Assistant Director for Public works–Environmental services receives Dr. teng-Chung wu Pollution 
Prevention Award for Lifetime Achievement

2015

•	City approved expansion of existing Plastic Foam ordinance to prohibit retail sale/distribution of plastic foam ice 
chests, packaging materials, foodware, and egg cartons 

•	rwQCP reduced greenhouse gas emissions by 41% since 2005, maintaining compliance with the City’s emission 
reduction goals 

•	release request for proposals on the Advanced water Purification system Feasibility study

2016 •	see table 1 in Executive summary.

APPEnDiX A: SuMMARy oF RWQCP Pollution PREvEntion PRogRAM (ContinuED)
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APPEnDiX B: RWQCP REgionAl CoMMitMEntS

GROuP BRiEF DESCRiPtiON RWQCP ROlE

aquatic science Center/san 
francisco estuary institute 
board

provides water quality science support and information 
management for governments and nonprofits.

alternate board Member

bay area Clean water agen-
cies (baCwa)

baCwa works with state and federal regulatory agencies, 
39 municipal wastewater agencies, and non-governmental 
organizations, to improve the health of san francisco bay.  
it provides technical expertise, financial support, and a 
public utility perspective to ensure that regulations affecting 
members are well-informed, thoughtful, and effective. 

Member, support financially

•	BACwA- Air
shares information about air regulations that impact waste-
water treatment plants.

Member, support financially

•	BACwA- Bay Area 
Pollution Prevention 
group (BAPPg

develops regional pollution prevention programs. steering Committee Member,          
support financially

•	BACwA - Nutrients shares information about nutrients in the san francisco bay. participant

•	BACwA -Permits 
Committee

shares information on npdes permitting and pollutant 
issues.

participant

•	BACwA- Biosolids shares information about biosolids disposal. participant

•	BACwA- recycled water shares information about recycled water regulations. participant

•	BACwA –Pretreatment 
Committee

shares information about pretreatment issues. Co-Chair

bay area biosolids to energy 
Coalition

a consortium of wastewater treatment plants working to 
develop a regional biosolids-to-energy facility.

Member

bay area stormwater Manage-
ment agencies association 
(basMaa)

Coordinates regional stormwater public education and 
outreach messages and services.

participant

•	BAsmAA–integrated Pest 
management Partnership 
Committee

regional group that creates Our Water, Our World fact 
sheets and public displays that are used throughout the 
state.

participant, support financially

California association of sani-
tation agencies (Casa)

state-level voice for public wastewater agencies regarding 
regulatory, legislative, and legal issues.

Member, support financially

California product steward-
ship Council

statewide nonprofit leads product stewardship legislation, 
information and projects.

participant, support financially

California water environment 
association (Cwea)

statewide professional organization that trains wastewater 
professionals.

Conference session Organizers
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GROuP BRiEF DESCRiPtiON RWQCP ROlE

California wastewater Climate 
Change Group

shares information and represents the wastewater perspec-
tive on regulations and regional projects regarding climate 
change and greenhouse gas emissions.

Member, support financially

Copper brake pad partnership

a consortium of government regulators, brake pad manu-
facturers, stormwater management agencies, and environ-
mental professionals that evaluate the potential effects of 
brake wear debris on water quality. 

support financially

Creek Connection action 
Group

County-wide effort to coordinate two creek clean up 
days in conjunction with national river day and Coastal 
Cleanup day

participant, support financially

product stewardship institute

a national organization that works with state and local 
government agencies, manufacturers, retailers, environ-
mental groups, federal agencies, and other stakeholders to 
reduce the health and environmental impacts of consumer 
products.

participant, support financially

regional Monitoring program 
(rMp) steering Committee

regional Monitoring program is run and operated by the 
san francisco estuary institute.  the steering committee 
guides the goals of the regional Monitoring program.

Vice-Chair

regional Monitoring pro-
gram–emerging Contaminants 
Committee

this rMp subgroup guides research on emerging contami-
nants in the san francisco bay. participant

renuwit (reinventing the 
nation’s urban water infra-
structure)

an interdisciplinary, multi-institution research center whose 
goal is to create a sustainable urban water infrastructure. participant

silicon Valley anti-litter Group County-wide group of local agencies and elected officials 
who work together to clean up trash in santa Clara County. participant

santa Clara Valley water 
district: salt and nutrient 
planning stakeholders

Manages future ground water quality. participant

sCVurppp (santa Clara Val-
ley urban runoff pollution 
prevention program) and 
workgroups/ad-hoc Groups

sCVurppp is an association of 13 santa Clara Valley cities 
and towns, together with santa Clara County and the santa 
Clara Valley water district that collaborate on meeting 
shared Municipal regional stormwater permit requirements 
via  regulation, monitoring and outreach.
the City participates in all workgroup/ad hoc groups, 
including Commercial/industrial/illegal discharge, C.3, 
pollutant of Concern, watershed education and Outreach, 
trash, Municipal Operations, Construction, etc. 

participant

santa Clara basin water-
shed Management initiative 
(sCbwMi)

Coordinates existing regulatory framework on basin wide 
scale with representatives from regional and local public 
agencies; civic, environmental, resource conservation and 
agricultural groups; professional and trade organizations; 
business and industrial sectors; and the public.

Co-chair

sCbwMi pOtw forum Coordinate south bay dischargers permit renewal. participant

APPEnDiX B: RWQCP REgionAl CoMMitMEntS (ContinuED)
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GROuP BRiEF DESCRiPtiON RWQCP ROlE

sCbwMi Zli the Zero litter initiative (Zli) aims to reduce litter in santa 
Clara County.

Co-lead

tri-taC tri-taC is a technical advisory committee that works with 
regulatory agencies and interest groups to improve the 
effectiveness and accountability of environmental programs 
that impact California wastewater treatment plants. tri-taC 
is a joint program of the league of California Cities, the 
California association of sanitation agencies, and the Cali-
fornia water environment association.

participant

urban pesticide Committee public agency and nGO representatives group that discuss 
pesticide-related legislation, research and trends in urban 
pesticide use and pest management.

participant

water environment federation 
(wef)

provides water quality professionals around the world with 
the latest in water quality education, training, and business 
opportunities.

Member

water environment research 
foundation (werf)

national independent research organization on wastewater 
and stormwater issues.

Member

APPEnDiX B: RWQCP REgionAl CoMMitMEntS (ContinuED)
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APPEnDiX C: EFFluEnt liMitAtionS

CONStituENt uNitS MONtHly 

AvERAGE

DAily 

MiNiMuM

AvERAGE 

WEEKly

iNStANtANEOuS 

MiNiMuM

iNStANtANEOuS 

MAxiMuM

biochemical Oxygen 
demand mg/l 10 20 -- -- --

total suspended solids mg/l 10 20 -- -- --

ph standard units -- -- -- 6.5 8.5

Oil and Grease mg/l 5 10 -- -- --

turbidity ntu -- -- -- -- 10

total ammonia mg/l as 
nitrogen 2.7 9.5 -- -- --

Copper, total recover-
able μg/l 21 36 -- -- --

Mercury μg/l 0.025 -- 0.027 -- --

nickel, total recoverable μg/l 26 31 -- -- --

Cyanide, total μg/l 6.2 14 -- -- --

dioxin - teQ μg/l 1.4 x 10-3 2.8 x 10-8 -- -- --

pCbs μg/l 0.00039 0.00049 -- -- --

tABlE A-i: EFFluEnt liMitS 

desire to comply with the rwQCp’s toxic pollutant effluent limitations provide significant motivation for the programs described 

in this plan. the rwQCp’s npdes permit issued in august 2014 (Order no. r2-2014-0024) has both concentration limits (Tables 

A-1) and the Mercury and pCb watershed permit (Order no. r2-2012-0096) has mass limits (Table A-3). 

CONStituENt AvERAGE ANNuAl liMit (KG/yR)

Mercury 0.31

total suspended solids mg/l

tABlE A-i: EFFluEnt liMitS 
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CONtiNGENCy ACtiON DiSCHARGE REDuCtiON

add corrosion inhibitor to local drinking water supplies reduce copper piping corrosion by an estimated 30% if inhibi-
tor addition was implemented in all sfpuC water supplies in the 
rwQCp service area.

Create financial incentives for implementation of copper pollution 
prevention measures at private businesses, emphasizing measures 
for largest copper dischargers

reduce copper wastewater discharge from industrial copper use, 
from cooling towers, and from circulating hot water systems. some 
additional reductions in industrial process copper discharge (cur-
rently about 5% of rwQCp influent copper), cooling water copper 
corrosion discharges (currently 3% of influent copper) and circulat-
ing hot water system discharges (which may be as much of 3% of 
influent copper) are possible.

advocate use of CpVC piping and/or restrict use of copper piping 
in new construction and remodeling

reduce copper discharges from corrosion of copper piping. rate 
of reduction is uncertain as the current pipe replacement rate in 
the service area is unknown. since replacement rate is probably 
slow, significant reductions would probably not be achieved for 5 
to 10 years.

implement regional training and certification program for plumb-
ers. require use of recommended fluxes and solders and adher-
ence to iapMO best management practices during all copper 
plumbing installation

reduce copper discharges from corrosion of copper piping due to 
poor installation practices. the amount of reduction that would be 
achieved is unknown. reduction would slowly increase as piping is 
replaced.

adopt copper pipe flow velocity restrictions as part of city building 
codes

reduce copper discharges from corrosion and erosion of copper 
piping. the amount of discharge reduction is unknown, but could 
be measurable depending on current average flow velocities. 
reduction would slowly phase in as piping is replaced.

recommend lower operating temperatures for home and business 
hot water systems (while maintaining user safety and sanitation)

reduce copper discharges from corrosion of hot water piping 
(which occurs at an accelerated rate). the amount of discharge 
reduction is unknown.

prohibit installation of open cooling towers and prohibit towers 
with copper piping and parts

reduce copper discharges from cooling towers (3% of rwQCp 
copper influent) as the restriction phased in. preliminary data sug-
gest that at least half of the cooling water systems in the service 
area are open systems or contain copper, and that copper dis-
charge reductions of more than 50% are possible if such systems 
are replaced with copper-free closed systems.

expand wastewater recycling programs reduce the amount (but not the concentration) of copper dis-
charged to san francisco bay by an amount proportional to the 
amount of wastewater diverted from bay discharge.

investigate and consider implementing chemical addition to 
increase copper removal at the rwQCp

increase copper removal efficiency at the rwQCp, decreasing cop-
per discharge concentration. Copper discharge reduction (if any) 
is unknown. (full-scale testing would be required to determine the 
potential reductions).

expand water conservation education and incentive programs reduce copper discharges associated with water use, primarily 
from water supply and corrosion. the amount of reduction would 
be proportional to the decrease in indoor water use achieved.

APPEnDiX D: CoPPER ContingEnCy PlAn
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COPPER CONtROl 

PROGRAM itEM 

NuMBER

itEM DESCRiPtiON iMPlEMENtAtiON PlAN iMPlEMENtAtiON 

DAtE

i. provide education and 
outreach to the public 
(e.g., focus on proper 
pool and spa mainte-
nance and plumbers’ 
roles in reducing corro-
sion)

the rwQCp will conduct public outreach on pool and spa 
maintenance, and plumbers’ roles in reducing corrosion, 
via a new web page on the baywise.org website. the 
rwQCp will continue to distribute the sCVurppp pool 
brochure to residents upon request or in response to illicit 
discharges. the rwQCp will also participate in any cop-
per public education and outreach efforts initiated by the 
bay area pollution prevention Group

7/1/2010 and 
ongoing

ii. if corrosion is determined 
to be a significant copper 
source, work coop-
eratively with local water 
purveyors to reduce and 
control water corrosivity 
as appropriate, and en-
sure that local plumbing 
contractors implement 
best management prac-
tices to reduce corrosion 
in pipes

a detailed description of the rwQCp’s efforts to assess 
corrosivity of potable water supply in the service area is 
provided in section ii.a.3.a . rwQCp staff has met with 
san francisco public utilities Commission (sfpuC) staff 
to discuss sfpuC’s corrosion control strategy, which was 
approved by the California department of public health. 
rwQCp staff will continue to monitor influent copper 
concentration on a monthly basis to assess whether any 
significant increases in influent copper concentrations are 
caused by potable water corrosivity

Ongoing

iii. educate plumbers, de-
signers, and maintenance 
contractors for pools and 
spas to encourage best 
management practices 
that minimize copper 
discharges

a detailed description of the rwQCp’s efforts to edu-
cate plumbers and designers about best management 
practices to minimize copper is provided the 2016 Clean 
bay plan. this effort, which is now a regional program of 
bappG, was initiated by the rwQCp in 2001. rwQCp 
staff will continue to support bappG’s efforts to reach 
plumbers’ and designers’ groups. an effort is also planned 
by bappG to work with the California state licensing 
board to direct plumbing contractors to the baywise.org 
website for information on copper corrosion

Ongoing

APPEnDiX E: CoPPER ContRol PRogRAM
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APPEnDiX F: PAlo Alto SElEniuM FACtShEEt

PALO ALTO— IMPACT OF 
PROPOSED EPA SELENIUM STANDARDS 

October 2016 

1 Tran, J. (2016). Selenium Evaluation: Historical Review and Impact from Proposed EPA Regulations. Palo Alto: Palo Alto Regional Water 
Quality Control Plant.  

The Environmental Protection Agency (EPA) has proposed lower selenium water quality (WQ) criteria for the San Francisco Bay and 
Delta. Through this new regulation, South Bay POTW’s would not be able to meet the WQ objectives as proposed1:  

• The current WQ criteria of 5 ppb would be reduced to a 30-day average concentration of 0.2 µg/L (based on North Bay food web) 
• Proposed fish criteria: 11.3 µg/g dry weight (muscle); 8.5 µg/g dry weight (whole body)
• Proposed clam tissue criteria: 15 mg/kg dry weight
• These are recommendations for states and regional water boards to consider for implementation
• EPA has approved of a North Bay TMDL that includes monitoring early warning indicators.
• Next for development is a South Bay TMDL.

Despite higher WQ concentrations than the proposed criteria, clam and fish tissue concentrations do not suggest impairment 
or bioaccumulation at current Lower South Bay (LSB) WQ levels.  

A large source of selenium to the LSB is naturally-occurring and comes from tributaries 
and inflow/infiltration, which flows into wastewater collection pipes.

RWQCP Annual Average Selenium Concentrations

Attachment F--Palo Alto Selenium Factsheet
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APPEnDiX F: PAlo Alto SElEniuM FACtShEEt (ContinuED)

PALO ALTO— IMPACT OF 
PROPOSED EPA SELENIUM STANDARDS 

October 2016 

2Adapted from SFEI. 2015. The Pulse of the Bay: The State of Bay Water Quality, 2015 and 2065. SFEI Contribution #759. San Francisco Estuary Institute, Richmond, CA. 
3Data obtained from San Jose, Sunnyvale, Palo Alto, & East Bay Dischargers Authority (EBDA) POTWs. 
4East Bay Dischargers Authority (EBDA) discharges effluent from City of Hayward, City of San Leandro, Oro Loma Sanitary District, Union Sanitary District, Dublin San Ramon Services District, and City of Livermore. 
5SFEI. Se Work Group Data. Received by Jennifer Sun, 8 Aug. 2016. 
6USGS. (2016). U.S. Geological Survey Open-File Report 2016-1118. U.S. Geological Survey, Reston, VA. 
6USGS. (2010). U.S. Geological Survey Open-File Report 2010-1252. U.S. Geological Survey, Reston, VA.

Proposed criteria do not account for 
varying food webs in subembayments. 

LSB clams accumulate selenium at 
lower rates than P. amurensis. 

Exceedance in proposed WQ criteria is 
not indicative of bioaccumulation in 

LSB food web. 

6 
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COPPER CONtROl 

PROGRAM itEM 

NuMBER

itEM DESCRiPtiON iMPlEMENtAtiON PlAN iMPlEMENtAtiON 

DAtE

i. inspect each potential con-
tributor to assess the need 
to include that contribut-
ing source in the control 
program

the following three facilities were identified as poten-
tial contributors of cyanide to the rwQCp: Com-
munications and power industries, hammon plating 
Corporation, and space systems/loral, llC.  each of 
these facilities was inspected by the rwQCp’s pretreat-
ment program, and all three are included in the cyanide 
control program 

Complete

ii. inspect contributing 
sources included in the 
control program annually.  
inspection elements may 
be based on usepa guid-
ance, such as industrial 
user inspection and sam-
pling Manual for pOtws

the contributing sources identified above will be in-
spected at least annually.  Communications and power 
industries, hammon plating Corporation,  and space 
systems/loral, llC are typically inspected semiannu-
ally, with compliance monitoring, including cyanide 
analysis, conducted monthly by the rwQCp 

Ongoing

iii. develop and distribute 
educational materials to 
contributing sources and 
potential contributing 
sources regarding the 
need to prevent cyanide 
discharges

the rwQCp will utilize the educational materials de-
veloped by the bay area pollution prevention Group.  
distribution of educational materials began in 2011.  
pretreatment program inspectors regularly stress the 
importance of proper cyanide control during industrial 
facility inspections

Complete

iv. prepare an emergency 
monitoring and response 
plan to be implemented 
if a significant cyanide 
discharge occurs

the emergency monitoring and response plan is lo-
cated in appendix h

Complete

v. if ambient monitoring 
shows cyanide concentra-
tions of 1.0 μg/l or higher 
in the main body of the 
san francisco bay, under-
take actions to identify and 
abate cyanide sources re-
sponsible for the elevated 
ambient concentrations

Monitoring of san francisco bay is conducted through 
the regional Monitoring program.  the rwQCp will 
identify necessary actions if cyanide concentrations 
reach 1.0 μg/l or greater

On hold

APPEnDiX g: CyAniDE ContRol PRogRAM iMPlEMEntAtion PlAn
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APPEnDiX h: CyAniDE SAMPling AnD RESPonSE

Page 1 of 2 

Public Works Department 
Water Quality Control Plant 

Environmental Compliance Division 

Date: 08/13/10 (Updated 02/14/11) 
To: File, Clean Bay Plan 
From: Ken Torke, Environmental Control Programs Manager 
Phone: (650) 329-2421 
RE:  Cyanide Sampling and Response  
--------------------------------------------------------------------------------------------------------

Influent and effluent monitoring are conducted per the requirements of the Palo Alto Regional 
Water Quality Control Plant’s NPDES permit. This plan sets out sampling and investigative 
measures to be taken in any instance of influent sampling analysis results that are above the 
typical range (non-detect at <0.002 mg/L – 0.005 mg/L).  

1. Sample results greater than 0.005 mg/L CN
a. Re-sample influent (grab), deploy composite sampler.
b. Re-sample effluent (grab), deploy composite sampler.
c. Contact each of the identified and potential cyanide contributors; discuss any

recent activities that could have caused a high value.
i. Hammon Plating Corporation

ii. Communications and Power Industries
iii. Specific Plating

d. Standard follow-up sampling and enforcement response will be implemented for
non-compliant activities or IU discharges above the applicable Federal categorical
limits and/or local limits.

2. Additional sample results greater than 0.005 mg/L CN
a. Inspect, collect grab samples, and deploy composite samplers for each of the

identified and potential cyanide contributors.
i. Hammon Plating Corporation

ii. Communications and Power Industries
iii. Specific Plating

b. Standard follow-up sampling and enforcement response will be implemented for
IU discharges above the applicable Federal categorical limits and/or local limits.

c. Collect grab samples from each of the partner’s trunk lines
d. Deploy composite samplers at each of the partner’s trunk lines
e. If cyanide is detected above the typical non-detect range then further sampling

will be conducted upstream of the location in order to narrow down the potential
source area.

Appendix H-Cyanide Sampling and Response

Page 2 of 2 

3. Sample Results greater than 0.02 mg/L CN 
a. Conduct all activities in Cases 1. and 2. 

All findings will be reported in a letter to Regional Board for Cases 2. and Case 3. or if effluent 
limits are exceeded. Follow up actions, and summarized program results will be reported in the 
Pretreatment Program Annual Report. 
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APPEnDiX i: SinglE uSE PlAStiC PoliCy

Attachment I-Single-use Plastic Policy
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APPEnDiX i: SinglE uSE PlAStiC PoliCy (ContinuED)



s E C t i o N  v i :  A P P E N D i x    79

s
e

c
t

io
n

 v
i

APPEnDiX i: SinglE uSE PlAStiC PoliCy (ContinuED)
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APPEnDiX J: SChool outREACh 2015-2016 SuMMARy

PROGRAM          

DEtAilS

FOCuS & SHORt                                     

DESCRiPtiON

NuMBER OF StuDENtS/

tEACHERS REACHED

EvAluAtiON OF                                        

EFFECtivENESS

what’s bug-
ging you?

(2nd Grade)

in this interactive program, students work 
together to create a visual habitat for 
insects. by learning about insects and 
the food chain students are introduced 
to the concept of pesticides, as well as 
the impacts of pesticides on water pollu-
tion. students also learn: the difference 
between waste water and storm water 
(where it comes from, where it goes); the 
water cycle; the definition and function 
of a watershed; and "reduce/reuse/re-
cycle/rot/respect."

los altos: 1 class, 24 students

Mountain View: 2 classes, 94 
students

palo alto: 7 classes, 168 
students

the teachers’ rating of classes for this 
school year averaged 4.9 out of 5 both for 
quality of program and clarity of presenter. 
in addition, teachers stated that students 
in 96% of classes showed an increased 
understanding of the difference between 
the storm drain and the sewer systems and 
of what they can do to prevent water pol-
lution. unfortunately, the return rate of for 
the postage paid evaluation cards dropped 
from last year to this year, with cards 
coming in for only 37% of classes. this is 
mostly due to several teachers who hosted 
multiple 7th grade classes failing to return 
the cards. we will make a greater effort 
next year to ensure teachers understand the 
importance to our program of returning the 
evaluation cards.

what’s up 
with the 
bags?

(2nd grade)

in this program students practice their 
reading and comprehension skills by 
reading a story out loud as they learn 
about the impact of plastic bags when 
they enter the watershed through human 
use and misuse. plastic bag alternatives 
are discussed.  students are given a 
re-usable bag, encouraged to decorate 
it with a message about water pollution 
or something else they learned from the 
lesson, and then take the bag home to 
be reused. students also learn: the dif-
ference between waste water and storm 
water (where it comes from, where it 
goes); the water cycle; the definition and 
function of a watershed; and "reduce/
reuse/recycle /rot/respect."

los altos: 1 class, 24 students

Mountain View: 4 classes, 94 
students

palo alto: 11 classes, 254 
students

see above

watershed 
warriors!

(3rd grade)

in this program students utilize a 
hands-on, simulated model called the 
enviroscape. this model represents 
various environments such as a farm 
and a neighborhood. students learn 
the sources of pollution & solutions to 
reduce or eliminate pollution. students 
also learn: the difference between waste 
water and storm water (where it comes 
from, where it goes); the water cycle; the 
definition and function of a watershed; 
and "reduce/reuse/recycle/rot/respect."

palo alto: 9 classes, 216 
students

see above

who dirtied 
the bay?

(3rd Grade)

Moving through time from past to pres-
ent the focus of this program is on storm 
water and how pollutants impact the 
baylands and h2O environment. pollu-
tion prevention solutions are discussed 
with an emphasis on what the students 
can do right now, at their age, to impact 
water pollution students also learn: the 
difference between waste water and 
storm water (where it comes from, where 
it goes); the water cycle; the definition 
and function of a watershed; and "re-
duce/reuse/recycle/rot/respect."

los altos: 4 classes, 96 
students

Mountain View: 2 classes, 45 
students

palo alto: 10 classes, 223 
students

see above
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APPEnDiX J: SChool outREACh 2015-2016 SuMMARy (ContinuED)

PROGRAM          

DEtAilS

FOCuS & SHORt                                     

DESCRiPtiON

NuMBER OF StuDENtS/

tEACHERS REACHED

EvAluAtiON OF                                        

EFFECtivENESS

Mercury
(4th grade)

in this program students learn how 
mercury from the past (California Gold 
rush) and the present, accumulates and 
impacts the waters of san francisco bay. 
bio- accumulation of mercury is also 
demonstrated with a participatory activ-
ity pollution prevention strategies are 
discussed. students also learn: the dif-
ference between waste water and storm 
water (where it comes from, where it 
goes); the water cycle; the definition and 
function of a watershed; and "reduce/
reuse/recycle/rot/respect"

los altos: 3 classes, 72 
students

palo alto: 7 classes, 168 
students

see above

Microbes in 
sewage

(7th grade)

in a laboratory setting, students practice 
their microscope skills as they observe, 
document and identify microbes from 
water samples drawn from the aeration 
basin as part of the wastewater treat-
ment process. this program directly 
relates since students study protist in the 
7th grade as part of the science biology 
curriculum, students also learn to un-
derstand the sense of place and the role 
of a wastewater treatment plant in their 
community. impact of pollution on the 
baylands and water environment, as well 
as prevention solutions that the students 
can currently engage in are discussed

east palo alto: 6 classes, 154 
students

los altos: 13 classes, 364 
students

Mountain View: 25 classes, 
730 students

palo alto: 38 classes, 1,094 
students

see above

ZunZun 
Musical as-

sembly 
(K- 6th 
Grade)

interactive, musical school assemblies 
educating K-6 children about watersheds 
and pollution prevention.

report tbd evaluations distributed and collected by
ZunZun. see watershed watch Campaign
academic year final report
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APPEnDiX K: RWQCP SChool outREACh BRoChuRE

Students dive into the watery world of 

San Francisco Bay and meet its inhabitants 

as they take part in a “reader’s theater” 

story which supports reading skills and story 

comprehension. Students learn about the impact 

of plastic bags when bags enter the watershed through 

human use and misuse. They’ll learn alternatives to plastic 

and how to be part of the pollution solution.  Students 

finish by decorating a reusable bag made from recycled 

plastic to take home (The bag can also serve as a year-end 

“take-home” bag!).  

MERCURY: PAST & PRESENT

Just how DO we clean 20 million gallons a day, 365 days 

a year? At the RWQCP you’ll see and learn about the multiple 

treatment processes that wastewater undergoes before 

reentering the water cycle in the Bay. Call 650.329.2396 

or email cleanbayeducation@cityofpaloalto.org to 

arrange a tour. Tour content is modified for age 

appropriateness. Consider preceding this tour with a 

classroom program or watch our online video of the 

wastewater treatment process (visit cleanbay.org for 

this and other videos).

2ND GRADE

4TH GRADE

7TH GRADE

GRADES 6 TO ADULT

3RD AND 5TH GRADES

2ND GRADE

3RD GRADE

WHAT’S UP WITH THE BAGS?!?

WHAT’S BUGGING YOU?

Students crawl into the world of insects as they learn  

about the importance of insects in the food chain, how 

pesticides pollute our water and environment, and whether 

there really are “good bugs” or “bad bugs.” Students work 

together to assemble a large insect habitat puzzle on the 

floor while reading aloud fascinating facts about insects. 

Listening and focusing skills are emphasized while practicing 

teamwork. The program concludes with giving the students 

the opportunity, with no pressure, to eat “edible bugs.”

WHO DIRTIED THE BAY?!?

Students step into a time machine and roll back the clock 

as they trace the history of San Francisco Bay, from the 

Ohlone to present day, to learn about the impact of humans 

on our Bay environment.  A hands-on activity builds their 

understanding of how runoff flows into creeks and the 

Bay, both directly and through the storm drain system, as 

they “dirty” a simulated Bay with pollutants from past and 

present. Students learn what they can do to be solutions to 

the pollution that impacts this vital ecosystem. 

Students take a hands-on look at the impact 

of mercury on San Francisco Bay through 

the lens of the Gold Rush by tracing the 

history of how mercury was mined in 

southern Santa Clara County, used in the 

gold mining process, and subsequently washed into  

San Francisco Bay. Through the interactive “Fish-Eat-Fish” 

game, students experience how this toxic metal  

is transferred through the Bay ecosystem and food  

chain through bio-accumulation. Students learn what  

we do now to prevent more mercury from entering our 

local environment.

WATERSHED WARRIORS

Using an interactive tabletop relief 

model called the“Enviroscape™”, 

students learn what defines a watershed.  

After building out the Enviroscape 

model with props to create residential, 

commercial and agricultural communities, 

students simulate how rain moves 

pollutants through the watershed to a river, 

bay and ocean. The simulation concludes with a 

discussion of pollution sources and best practices to keep 

pollutants from entering the watershed.

MICROBES IN SEWAGE

Utilizing activated sludge from the 

water treatment plant, this lab gives 

students the unique, real-world experience 

of finding, observing, documenting, and 

identifying the microbes that play a vital role 

in wastewater treatment and observing how 

they remove pollutants and clean the water. 

This lab always gets an audible “WOW” from the 

students when they first look in the microscope.

Preceding the distribution of slides, we review the 

wastewater treatment process, proper lab procedures, 

and microscope technique. We provide all lab supplies, 

lab worksheets, and very active microbes from the 

wastewater treatment plant.

TOUR YOUR WATER TREATMENT PLANT

STORM DRAIN STENCILING
Somewhere around your school campus, or in the 

immediate neighborhood, there’s a storm drain! Whether 

you’re looking for a service project or a direct and 

memorable way to teach water pollution prevention, 

stenciling storm drains around your school with the Only 
Rain Down Our Drain logo can be the way to go. We provide 

all the materials and instructions. Call 650.329.2122 

or email cleanbayeducation@cityofpaloalto.org to 

arrange this activity.Consider combining this activity with 

Watershed Warriors!

Photo: Susanne Mulcahy
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YOUR STUDENTS CAN  
make an impact in preventing 

water pollution to help keep 

San Francisco Bay healthy. 

Our free programs provide a 

fun and engaging way for each 

student to better understand 

their community and their 

important role in it. Each program 

is correlated to State Standards in 

support of your curricula. Contact 

us today to schedule a program at:  

Free Water 
Pollution 
Prevention 
Education 
Programs

cleanbayeducation@cityofpaloalto.org
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DAtE AttENDANCE tOuR DEtAilS

2/23/2016 20 College students

2/23/2016 13 Grass roots ecology

2/23/2016 data not recorded high school teachers

3/21/2016 two tours-30  students independence high school

3/22/2016 two tours-30  students independence high school

3/23/2016 two tours-30  students independence high school

3/29/2016 three tours-75 students homestead high school

4/12/2016 two tours-60 students east palo alto Middle school

4/13/2016 two tours-60 students east palo alto Middle school

4/15/2016 8 stanford sustainability Club

4/19/2016 three tours provided–data not recorded palo alto high school

4/20/2016 three tours provided–data not palo alto high school

4/26/2016 two tours-18 students independence high school

4/27/2016 two tours-18 students independence high school

4/27/2016 7 palo alto art Center staff

5/2/2016 two tours-28 students independence high school

5/4/2016 two tours-28 students independence high school

5/5/2016 13 dr. wuo, stanford

5/11/2016 8 Mit alumni

5/25/2016 two tours-60 students east palo alto Middle school

6/11/2016 4 residential tour

6/18/2016 4 residential tour

6/24/2016 three tours–data not recorded environmental Volunteers summer

6/25/2016 24 residential tour

7/5/2016 8 5th Grade students

7/12/2016 10 environmental Volunteers docents

7/20/2016 2 palo alto City interns

7/20/2016 22 ap environmental science teachers

8/2/2016 3 steve, Jill, & Jackson Moody

8/3/2016 13 summer Camp

8/25/2016 15 isa

11/2/2016 3 residential tour

total 614

APPEnDiX l: 2016 RWQCP touRS
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS

January 2016

Polystyrene Retail 
letter/FAQ

The City of Palo Alto recently 
adopted ordinance revisions 
to prohibit the retail sale or 
distribution of plastic foam ice 
chests, egg cartons, foodware 
and packaging materials.*  
Plastic foam (e.g., Styrofoam™ and similar products) 

used in some single-use plastic products breaks down 

into tiny pieces and is one of the most prevalent forms 

of litter found in streets, creeks and the Bay. Plastic 

foam does not decompose and has well documented 

environmental hazards.

FebruAry, 2016

Dear Palo Alto retailer:

1,300 pieces of  

foam litter were found 

during creek cleanups in  

two small locations during 

2015 creek cleanups.

114 tons of nonrecyclable 

plastic foam—equivalent to 

556,000 cubic foot bags—
were landfilled in 2014 from 

Palo Alto’s waste stream.

8% of the microplastics 

pollution found in San 

Francisco bay is plastic 

foam based on a 2015  

San Francisco estuary 

Institute study.

80% of ocean 

pollution comes from land-

based sources world wide. 

Most of it is plastic and it 

enters the food chain. 

90 California cities and 

counties have adopted 

ordinances restricting 

plastic foam.

Plastic Foam  
Pollutes

* Municode 5.30 Plastic Foam and Non-Recyclable Food Service Containers and Packaging Items

starting march 1, 2016 retailers 
may not sell or distribute:

Foam ice chests

Foam Packaging  
of any Kind

Foam Foodware

Foam egg cartons

114
tons

Visit cityofpaloalto.org/ 

plasticfoam or call 

650.329.2117 for more 

information about the 

ordinance and to learn 

how plastic pollution 

affects Palo Alto. 

The City of Palo Alto is committed to 

eliminating plastic pollution and litter in 

local creeks and San Francisco Bay.

Reminder: New Plastic Foam 
Ordinance Requirements 
Now In Effect.

Starting March 1, 2016 retailerS May not Sell or diStribute:

Foam ice chests Foam Packaging  
of any KindFoam Foodware Foam egg cartons

January 2016

Polystyrene Placard

January 2016

Polystyrene 
Reminder Postcard

Starting March 1, 2016 
retailers may not sell or distribute*:

Plastic foam breaks into one of the most common forms of litter and 

pollution that blows or flows into streets, creeks and San Francisco Bay.  

Opt for reusable, recyclable and compostable products instead.   

Foam ice Chests

Foam Packaging  
of any Kind

Foam Foodware

Foam egg Cartons

to learn more visit  www.cityofpaloalto.org/plasticfoam or 

contact the City of Palo Alto Public Works—Watershed Protection at 

650.329.2122, cleanbay@cityofpaloalto.org.

* Municode 5.30 Plastic Foam and Non-Recyclable Food Service Containers and Packaging Items
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

February 2016/2016 Pollution Prevention Plan
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

Remember that to conserve water, pools  
should only be drained to stabilize water 
hardness or to make a repair.

If a repair is needed, look for your 
sewer cleanout marked with an  
“S” usually located in a 
landscaped area. Can’t find your 
cleanout? Call us for help.

Use a garden hose to drain 
your pool, spa or fountain 
into the cleanout.

Clean the filter on a dirt area 
away from the storm drain.

When you need to discharge 
a large amount of chlorinated 
water, call the Regional 
Water Quality Control Plant at 
650.329.2598 to avoid a sewer   
backup. Visit cleanbay.org for            
more information.

When draining your pool, spa or fountain:

DID YOU SAY
POOL PARTY?

Warm weather means 
more time outside enjoying 

pool and spa time! If you need 
to drain your pool, spa or fountain, 

drain to your sewer cleanout to 
keep copper, chlorine and other 
chemicals out of creeks and the Bay 
where it can harm wildlife. Instead, 

drain to the sanitary sewer.

Sewer line 
cleanout

Storm 
Drain

To sewage 
treatment plant for 
treatment before 

discharge

Storm drain flows 
DIRECTLY to local 

creeks and Bay

Sewer lin
e

Storm Drain

Individuals with disabilities who require accommodations to access City facilities, services or programs, or who 
would like information on the City’s compliance with the Americans with Disabilities Act (ADA) of 1990,  

may contact the City’s ADA Coordinator at (650) 329-2550 (voice) or email ada@cityofpaloalto.org  
4/16  Printed on 100% post-consumer recycled paper, bleached without chlorine.

Sewer lin
e

Storm Drain

march 2016/Drain Smart utility Bill insert
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

Not sure what to do

Dispose of them properly 
to protect your pets, family 
and San Francisco Bay.

What you 
should know  

as a pet 
owner...

Pet Medications?
with unwanted

1

2

3

Don’t flush unwanted pet 
medications of any kind down the toilet or 
sink. Some medications can’t be removed 
during wastewater treatment and can 
enter San Francisco Bay causing potential 
harm to water quality and wildlife.

to protect your family, pets and  
San Francisco Bay, dispose pet medicines 
properly at a local collection site  
(see reverse).

for more information about  
the expiration, use or storage of  

pet medications ask your 
veterinarian or pharmacist.

April 2016

Medications Disposal

tear Sheet

April 2016

Pet Medications Disposal 
tear Sheet
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

with ants?
Problems 
Manage seasonal ants like 
a pro. no anteater needed.

Don’t use ant sprays. They kill 
a small fraction of ants and 
expose your family and pets to 
pesticides. Outdoor ant sprays 
are the top source of creek 
pesticide pollution in the  
Bay Area.

Remove what the ants are 
after (water, food) and block 
entry points temporarily with 
petroleum jelly or tape. Clean 
up ants, food and spills with 
soapy water.

Caulk holes and cracks. This is 
the most effective measure for 
permanently ant proofing  
your home.

If you can’t block or find an  
entry point, place an ant bait 
station in an out-of-the-way 
spot on the line the ants have 
been following. Remove the 
bait station when ants have 
disappeared so you don’t attract 
more ants into your house.  
Visit ourwaterourworld.org  
for the best and safest ant  
bait products.

Tolerate ants outside when you can. 
Ants serve an important function in soil 
aeration and garden cleanup.

Ants in pet dishes? Partially fill 
a wide, shallow container with 
soapy water and place pet 
bowls in the water. The 
soapy moat breaks water 
surface tension and will 
drown and deter ants.

Ants in potted houseplants: 
Move the plant outdoors and place 
in a bucket filled with water that 
comes an inch below the rim of the 
pot. Use a stick to make a dry escape 
bridge. The ants will carry their white-
colored young to safety. When no more 
ants emerge, drain the pot and return it 
to the house.

Need expert help? Visit ourwaterourworld.org 
for quick factsheets about the most common 
pest problems. Use the free Ask-the-Expert 
service to speak with a professional for 
specific advice. Want to just hire a service? 
Visit ecowisecertified.org for a pest control 
provider who understands how to safely 
stop reoccurring pest problems.

www.cleanbay.org    
650.329.2122

Individuals with disabilities who require accommodations to access City facilities, services or programs, or 
who would like information on the City’s compliance with the Americans with Disabilities Act (ADA) of 1990, 

may contact the City’s ADA Coordinator at (650) 329-2550 (voice) or email ada@cityofpaloalto.org   
06/16    Printed on 100% post-consumer recycled paper, bleached without chlorine.

attend a workshop! Learn about pest 
control, pollinators, irrigation and composting. Most classes are free. 
Visit cityofpaloalto.org/workshops for details.

1 5

2

6

3

7

4
8

June 2016

Pest Control utility Bill insert
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

 

(Insert	  City-‐specific	  name	  ·∙	  Address	  ·∙	  URL)	  

	  
Glyphosate–the	  active	  ingredient	  in	  Roundup	  and	  other	  
marketed	  herbicides–was	  identified	  as	  a	  “probable	  
carcinogen”	  by	  the	  International	  Association	  for	  
Research	  on	  Cancer–	  a	  World	  Health	  Organization	  
agency.	  	  This	  conclusion	  was	  based	  on	  cell	  studies,	  a	  	  
link	  between	  tumors	  in	  mice	  and	  rats	  who	  were	  fed	  
glyphosate,	  and	  a	  possible	  link	  to	  non-‐Hodgkins	  
lymphoma	  in	  agricultural	  workers	  who	  mix	  and	  apply	  
glyphosate	  many	  times	  each	  year.	  
	  
There	  is	  controversy	  over	  the	  IARC	  decision.	  European	  and	  
the	  United	  States	  Environmental	  Protection	  Agency	  do	  not	  
consider	  glyphosate	  to	  be	  a	  carcinogen,	  but	  the	  
California	  Environmental	  Protection	  agency	  has	  stated	  
that	  it	  will	  list	  is	  as	  such.	  Despite	  this	  mixed	  response,	  
there	  is	  agreement	  that	  reducing	  pesticide	  exposure	  
reduces	  risk	  to	  staff	  who	  apply	  pesticides.	  

	  
What	  you	  need	  to	  know	  
The	  best	  way	  to	  avoid	  pesticide	  exposure	  is	  to	  stop	  
weeds	  before	  they	  start	  so	  that	  the	  need	  for	  chemical	  
control	  is	  avoided,	  and	  to	  wear	  personal	  protective	  
equipment	  when	  glyphosate	  applications	  are	  absolutely	  
necessary.	  The	  City	  has	  a	  policy	  to	  (insert	  agency	  policy	  
language	  on	  herbicide	  and other pesticide	  use).	  

How pesticide applicators can 
reduce exposure risks from 

glyphosate and other herbicide use. 

Bermuda	  grass,	  poison	  oak	  and	  yellow	  star	  thistle	  
are	  common	  weeds	  that	  may	  be	  controlled,	  in	  
part,	  by	  herbicides	  such	  as	  glyphosate. 

 

City	  of	  Palo	  Alto,	  Public	  Works	  Watershed	  Protection	  	  2501	  Embarcadero	  Way	  Palo	  Alto,	  CA	  94303	  ·∙	  www.cleanbay.org	  

How	  the	  City	  of	  Palo	  Alto	  
reduces	  glyphosate	  and	  
other	  herbicide	  exposure	  
	  
The	  International	  Association	  for	  Research	  on	  Cancer	  
announced	  in	  2015	  that	  glyphosate–the	  active	  ingredient	  in	  
Roundup®	  and	  other	  herbicides–was	  identified	  as	  a	  “probable	  
carcinogen.”	  This	  conclusion	  was	  based	  on	  cell	  studies,	  a	  link	  
between	  tumors	  in	  mice	  and	  rats	  who	  were	  fed	  glyphosate,	  and	  a	  
possible	  link	  to	  non-‐Hodgkins	  lymphoma	  in	  studies	  of	  agricultural	  
workers	  who	  mix	  and	  apply	  glyphosate	  many	  times	  each	  year.	  
The	  study	  did	  not	  look	  at	  the	  limited	  incidental	  public	  
exposure	  that	  might	  occur	  in	  a	  park	  setting.	  	  
	  

Should	  I	  be	  concerned	  about	  glyphosate	  
exposure	  in	  Palo	  Alto	  parks?	  
A	  detailed	  review	  of	  scientific	  literature	  by	  the	  Pesticide	  
Research	  Institute–a	  service	  that	  the	  City	  consults	  with	  to	  
identify	  least-‐toxic	  pest	  management	  options–concluded	  that	  
for	  the	  general	  public,	  exposure	  to	  glyphosate	  from	  food	  
poses	  a	  higher	  risk	  than	  incidental	  exposure	  than	  from	  contact	  
with	  glyphosate-‐treated	  vegetation	  (Susan	  Kegley,	  Pesticide	  Research	  Institute,	  The	  Studies	  
Behind	  the	  IARC	  Cancer	  Listing	  for	  Glyphosate,	  2015–see	  City	  website	  presentation).	  	  	  

	  
City	  of	  Palo	  Alto	  staff	  use	  glyphosate	  only	  when	  necessary,	  in	  spot	  treatments	  (never	  an	  
entire	  park	  or	  field),	  and	  only	  in	  areas	  where	  public	  contact	  is	  unlikely.	  Treated	  areas	  
are	  closed	  during	  herbicide	  application.	  Glyphosate	  breaks	  down	  chemically	  in	  
approximately	  90	  days.	  

RoundUp® use on  
City of Palo Alto parks 

	  

Bermuda	  grass,	  poison	  oak	  and	  yellow	  star	  thistle	  
are	  common	  weeds	  that	  may	  be	  controlled,	  in	  
part,	  by	  herbicides	  such	  as	  glyphosate. 

 

(Insert	  City-‐specific	  name	  ·∙	  Address	  ·∙	  URL)	  

How	  the	  (City	  Name)	  reduces	  
glyphosate	  and	  other	  
herbicide	  exposure	  

	  
The	  International	  Association	  for	  Research	  on	  Cancer	  announced	  
in	  2015	  that	  glyphosate–the	  active	  ingredient	  in	  Roundup®	  and	  other	  
herbicides–was	  identified	  as	  a	  “probable	  carcinogen.”	  This	  conclusion	  
was	  based	  on	  cell	  studies,	  a	  link	  between	  tumors	  in	  mice	  and	  rats	  who	  
were	  fed	  glyphosate,	  and	  a	  possible	  link	  to	  non-‐Hodgkins	  lymphoma	  in	  
studies	  of	  agricultural	  workers	  who	  mix	  and	  apply	  glyphosate	  
many	  times	  each	  year.	  The	  study	  did	  not	  look	  at	  the	  limited	  
incidental	  public	  exposure	  that	  might	  occur	  in	  a	  park	  setting.	  
	  

Should	  I	  be	  concerned	  about	  glyphosate	  exposure	  
in	  (Insert	  City	  name)	  parks?	  
A	  detailed	  review	  of	  scientific	  literature	  by	  the	  Pesticide	  Research	  
Institute–a	  service	  that	  several	  Bay	  Area	  public	  agencies	  consults	  
with	  to	  identify	  least-‐toxic	  pest	  management	  options–concluded	  
that	  for	  the	  general	  public,	  exposure	  to	  glyphosate	  from	  food	  
poses	  a	  higher	  risk	  than	  incidental	  exposure	  than	  from	  contact	  
with	  glyphosate-‐treated	  vegetation	  (Susan	  Kegley,	  Pesticide	  Research	  Institute,	  The	  Studies	  Behind	  
the	  IARC	  Cancer	  Listing	  for	  Glyphosate,	  2015	  (insert	  	  City	  website	  for	  presentation	  location).	  	  	  

	  
City	  of	  (insert City name)	  staff	  use	  glyphosate	  only	  when	  necessary,	  in	  spot	  
treatments	  (never	  an	  entire	  park	  or	  field),	  and	  only	  in	  areas	  where	  public	  contact	  is	  
unlikely.	  Treated	  areas	  are	  closed	  during	  herbicide	  application.	  Glyphosate	  breaks	  
down	  chemically	  in	  approximately	  90	  days.

RoundUp® use on  
(City Name) parks 

	  

Insert	  
Logo	  

Bermuda	  grass,	  poison	  oak	  and	  yellow	  star	  thistle	  
are	  common	  weeds	  that	  may	  be	  controlled,	  in	  
part,	  by	  herbicides	  such	  as	  glyphosate. 

June 2016

‘Best Practices’ Pesticide/
herbicide usage templates
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

bArea of Interest

Santa Clara County
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Palo Alto Existing RW Pipeline

Palo Alto Proposed RW PL

Mtn View Proposed RW PL Phase 1
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Sunnyvale Existing RW Pipeline

3Q Wastewater Treatment Plants

Santa Clara County

Ü

bArea of Interest

Santa Clara County

Palo Alto Recycled Water Delivery and Expansion 

Rev. 5-19-2016 

July 2016

Recycled Water Delivery Poster
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

where does our water go?

THE BAY

WASTEWATER TREATMENT FACILITY

FLOWS TO                        THE BAY FLOWS TO                THE BAY

(treated water 
for landscape use)

CREEK

TREATED

Individuals with disabilities who require accommodations to access City facilities, services or programs, or 
who would like information on the City’s compliance with the Americans with Disabilities Act (ADA) of 1990, 

may contact the City’s ADA Coordinator at (650) 329-2550 (voice) or email ada@cityofpaloalto.org 

8/16    Printed on 100% post-consumer recycled paper, bleached without chlorine.

LEARN MORE about the Regional Water Quality Control Plant’s 
efforts to prevent pollution in local creeks and San Francisco 

Bay at cleanbay.org, or call 650.329.2122. 

•	 Landscape	irrigation		
(parks,	golf	courses)

•	 Construction		
dust	control

•	 Fountains

•	 Future	dual	plumbing

•	 Water	that	flows	to		
storm	drains	including:

	» Rainwater

	» Over-irrigation

	» Car	washing	in	the	street

•	 Homes:	sinks,	toilets,		
showers,	laundry

•	 Businesses:	kitchens,	
cleaning,	restrooms

•	 Industry:	manufacturing,	
cooling	towers

•	 Schools,	government	
buildings

Recycled water uses: Wastewater sources: Stormwater sources:

Recycled water is cleaned 
and treated to safe State 
standards.

Wastewater is cleaned and 
treated before it’s released 
to the Bay.

Stormwater travels to 
creeks and the Bay with no 
treatment, so let only rain 
down the storm drain.

August 2016/’Where Does our Water go’ 

Recycled Water, Stormwater, and Wastewater infographic
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) RWQ ANTS PESTICIDES SEPTEMBER FACEBOOK ADS
(Character limit with space: Headline: 25 Copy: 90)

...the making of this ad. Learn kinder, 
eco-friendly ways to rid of pests at our 
workshop.

Learn how to stop ants fast without toxic 
pesticide runoff into creeks & Bay. 

B

C

NO BUG WAS HARMED IN...

WHAT THEY HAVE IN COMMON:

Manage seasonal ants like a pro. No 
anteater needed! Attend our workshop.

A

PROBLEMS WITH ANTS?

ANTS,

CREEKS,

& THE BAY

september 2016

Pest Control Facebook Ads
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

Individuals with disabilities who require accommodations to access City facilities, services or programs, or who would like information on 
the City’s compliance with the Americans with Disabilities Act (ADA) of 1990, may contact the City’s ADA Coordinator at (650) 329-2550 

(voice) or email ada@cityofpaloalto.org  9/16    Printed on 100% post-consumer recycled paper, bleached without chlorine.

The CITY OF PALO 
ALTO RegIOnAL 
WATeR QuALITY 
COnTROL PLAnT 

CLeAns

OF WAsTeWATeR 
eveRY dAY TO 
PROTeCT sAn 

FRAnCIsCO BAY. 

SolidS incineration         
and aSh diSpoSal 
Incineration will soon be 
replaced with a more environ-
mentally-friendly process.

diScharge to San 
FranciSco Bay and 
renzel MarSh
20 hours after the process starts, 
more than 99% of the pollutants 
from human waste have been 
removed. The treated water is 
released to Palo Alto Baylands.

recycled Water
1 million gallons of recycled water is 
generated daily for irrigation on golf 
courses and landscaping. Recycled 
water receives additional filtration 
and chlorine treatment before use. 

step 2. sCReeNING
Wastewater is screened to 
remove larger items like tampons 
condoms and single-use wipes 
that should not be flushed.

step 6. 
UltRavIolet 
DIsINfeCtIoN 
UV light kills 
pathogens.

visit cleanbay.org for a short video of the wastewater   
      treatment process, to sign up for a RWQCp tour, or         
         learn about other efforts to protect san francisco Bay.

step 1. WasteWateR DRaINs 
from bathrooms, kitchens, and 
industrial facilities to the RWQCP 
in underground pipes via gravity.

20 million 
gallons

Without modern 
wastewater 

treatment the 
Bay’s fish, birds, 
mammals and 
plant life could 
not survive and 

the Bay would be 
unsafe for people 
to enjoy. Here’s 

how wastewater 
treatment works:

step 3. settlING
Smaller waste particles 
settle out from 
wastewater in large 
sedimentation tanks.

step 4. MICRooRGaNIsMs MUNCH!  
Trillions of bacteria, fungi and other 
microorganisms consume carbon and 
ammonia from the wastewater. 

step 5. 
fIltRatIoN
Wastewater moves 
through coal and 
sand filters that 
remove particles as 
fine as one micron. 

WateR tReatMeNt

R
e

C
Y

C
l
e

D

october 2016

‘What happens When it’s Flushed?’ infographic

utility Bill insert
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

November 2016

Storm Water Management Program

utility Bill insert

The City of Palo Alto offers commercial and residential rebates to 
install pervious surfaces, rain barrels and cisterns and green roofs. 
Visit cityofpaloalto.org/stormwater or call (650) 329-2295 to learn more.

What Green Storm Water Infrastructure Looks Like.

In natural landscapes, rain soaks into the soil which slows the speed of runoff and filters pollutants.  In 
urban areas, “impervious” surfaces such as roofs, concrete and asphalt interrupt this natural process. 

This increases flooding risks and pollution that washes into creeks and San Francisco Bay. “Green storm 
water infrastructure” mimics nature by slowing, spreading, sinking and filtering runoff. The Municipal 

Regional Stormwater Permit requires Palo Alto and other Bay Area agencies to develop a Green Storm 
Water Infrastructure (GSI) Plan by September 30, 2019 and identify locations for GSI implementation.

Bioretention Planters 

are areas landscaped with native plants and underlain 
with layers of soil and crushed rock. These planters filter 
and treat storm runoff that is directed into them.

rainwater Cistern
Cisterns capture rainwater so that 

it can be used for irrigation.
Rainwater Cistern in Coldwater Canyon Park, 

Beverly Hills. Photo courtesy of TreePeople.org

Green roofs are attractive and allow 
rainwater to soak into vegetation instead of running 
off the building.  Green roofs also reduce heating and 
cooling costs and reduce heat-island effects.
Green roof installation on Mitchell Park Library, Palo Alto

Pervious concrete, asphalt, and pavers reduce 
runoff by letting rain percolate into soil below. These surfaces 

can be used in crosswalks, sidewalks, plazas, driveways, 
parking spaces and emergency vehicle access lanes.

What if Palo alto streets Were 
designed to reduce storm runoff and 
Water Pollution While adding beauty?

Individuals with disabilities who require accommodations to access City facilities, services or programs, or who would like information on the City’s compliance 
with the Americans with Disabilities Act (ADA) of 1990, may contact the City’s ADA Coordinator at (650) 329-2550 (voice) or email ada@cityofpaloalto.org 11/16 

 Printed on 100% post-consumer recycled paper, bleached without chlorine.
Storm Water Management 
Program fees funded commercial 
and residential rebate programs 
for permeable walkways and 
parking lots, rain barrels, cisterns 
and green roofs.

For more information visit 
cityofpaloalto.org/stormwaterfee or call (650) 329-2295.

Palo Alto’s      
Storm Water 
Management 

Program Reduces 
Street Flooding and 

Protects Creeks.

PrevenTInG STreeT fLoodInG relies on the 
smart design of City storm drain infrastructure 
and streetscapes that slow, spread and sink 
storm water runoff. The health of Palo Alto 
creeks depends on programs that keep litter, leaf 
debris, sewer overflows, and construction and 
industrial pollutants from entering our watershed. 

Since 2005, Palo Alto’s Storm Water Management 
Program fees have funded seven high-priority 
storm drain pipeline and pump station capital 
improvement projects, a precedent-setting green 
infrastructure project (see reverse side), and more 
than 100 rebates to property owners for rainwater 
catchment, permeable driveways, and green roofs.

Engineered bioretention beds mimic nature by 
slowing, spreading, sinking and filtering storm water.

New storm drain pipes were installed along Channing Avenue in 
2011 to reduce frequent street flooding along this important vehicle 
and bike corridor. 

School programs, volunteer creek clean-up 
events and construction and industrial inspection 
services prevent storm water pollution.

The San Francisquito Creek Storm Water 
Pump Station installed in 2009 clears 
storm water from streets in a 1,250 acre 
neighborhood in northeastern Palo Alto.

Individuals with disabilities who require accommodations to access City facilities, services or programs, or who would like information on 
the City’s compliance with the Americans with Disabilities Act (ADA) of 1990, may contact the City’s ADA Coordinator at (650) 329-2550 

(voice) or email ada@cityofpaloalto.org 11/16  Printed on 100% post-consumer recycled paper, bleached without chlorine.
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

Belt Filter Process

BELT FILTER 
PRESS

SLUDGE 
THICKENER

INCINERATION

FILTR
ATIO

N
     D

ISIN
FEC

TIO
N  

Discharge to San 
Francisco Bay and 
Renzel M

arsh

Irrigation 
and Other Reuse

SO
LID

S pR
O

CESSIN
g

Ash Disposal

CHLORINE
DISINFECTION

FIXED FILM
 REACTOR

SEDIM
ENTATION TANK

AERATION BASIN
SECONDARy 
CLARIFIER

UV DISINFECTION

SEw
AGE

BAR SCREEN

ADDITIONAL 
FILTRATION

R
ECyCLED

 W
ATER

 TR
EATm

EN
T

W
A

STEW
ATER

 TR
EATm

EN
T pR

O
CESS

Prelim
inary Treatm

ent
Prim

ary Treatm
ent

Secondary Treatm
ent

Tertiary Treatm
ent

DUAL M
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FILTER
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

Individuals with disabilities who require accommodations to access City facilities, services or programs, or who would like information on the City’s compliance with the Americans with Disabilities Act 
(ADA) of 1990, may contact the City’s ADA Coordinator at (650) 329-2550 (voice) or email ada@cityofpaloalto.org  12/16    Printed on 100% post-consumer recycled paper, bleached without chlorine.

screening 

For more information about the Regional Water 

Quality Control Plant’s recycled water program, visit 

cityofpaloalto.org/recycledwater, or call 650-329-2122.

step 1 

Wastewater is filtered to remove particles as 
fine as one micron. Ultraviolet light and chlorine 
disinfection kills pathogens. 

shoreline Golf Course, Mountain view

Is the new green

palo alto Golf CourseGreer park, palo alto

Whenever you see a purple pipe or purple sprinklers in a park or commercial landscape you 
know that high quality recycled water is being used. Recycled water is treated wastewater that 
receives additional filtration and disinfection to meet rigorous State standards for safe reuse. 

settling

Biological treatment

filtration

Trillions of 
microorganisms consume 
carbon and ammonia.

proJects tHat Use recYcleD Water

Wastewater is screened and then smaller 
materials settle into large sedimentation tanks.

step 2

step 3

Here’s HoW recYcleD Water is processeD:

ReCyCled WaTeR USe ConSeRveS dRinking WaTeR.

AddItIonAl 
fIltrAtIon 

And 
dIsInfectIon

December 2016

‘Purple is the new green’ Recycled Water infographic utility Bill insert
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APPEnDiX M: PuBliC EDuCAtion MAtERiAlS (ContinuED) 

MONtH PRiNt

July greenhouse gas Factsheet 
evaluation of rwQCp greenhouse gas emissions.

august
Energy use Factsheet 
evaluation of rwQCp energy use.

august

Phosphorous Factsheet 
regional comparison of total phosphorous loads, and evaluation of phosphorous 
in rwQCp effluent.

september

Recycled Water Reference Sheet 
detailed document that defines commonly used terminology for recycled water, 
describes its general treatment processes, lists the allowable uses, and states the 
regulations for recycled water.

september
Redwood tree Factsheet
detailed factsheet for a redwood tree monitoring study in Mountain View.

October

lower South Bay Selenium Factsheet 
regional comparison of selenium concentrations among lower south bay dis-
chargers and water quality effects to the san francisco bay.

October
Palo Alto Selenium Factsheet 
evaluation of selenium in rwQCp effluent.



98   s E C t i o N  v i :  A P P E N D i x

DAtE EvENt AttENDANCE

1/14/2016 Jordan middle school science fair
student science project competition and vendor tabling event.

600

1/28/2016 get involved Palo Alto intern Program
last official meeting to discuss webpage and storm drain stenciling project.

3

2/24/2016 summerwinds nursery
ipM staff workshop.

6

3/14/2016-
4/6/2016

cAA §129 operator training
training for plant staff regarding air regulations.

47

3/21/2016 sabotaging snails, slugs, & Plant-suckers
ipM workshop.

21

4/15/2016 Palo Alto high school service day campus storm drain stencil Project
student interns lead student volunteers in storm drain stenciling on campus. used chalk 
paint and stencils provided by rwQCp.

17

4/17/2016 los Altos hills (westwind Barn) earth day celebration
los altos hills annual event for residents, vendors tables, and large wild cat show.

500

4/19/2016 wilson, sonsini, goodrich, & rosati earth day event
Medicine takeback annual event.

200

4/21/2016 tesla earth day
tabling event for corporate staff.

300

4/30/2016 the great race to save water
City of palo alto run event to raise awareness of water conservation & other water-related issues.

100

5/3/2016 PArc/xerox earth day event
tabling event for corporate staff.

100

5/21/2016 river clean up day
Volunteer trash removal event at two palo alto bayland creeks: Matadero and adobe.

35

5/24/2016 mountain view senior resource fair
Medicine takeback and tabling event for seniors and caretakers.

150

8/10/2016 Phun with Phosphorus: Phosphorus evaluation
rwQCp intern presentation to City staff, presented by Kateline lin.

20

8/10/2016 “green stormwater infrastructure & s/cAP”
rwQCp intern presentation to City staff, presented by desiree de rossi.

20

9/10/2016 Palo Alto community health fair
tabling event hosted by the palo alto family yMCa and City of palo alto as a part of the 
Healthy Cities, Healthy Community Initiative.

450

9/17/2016 coastal cleanup day
Volunteer trash removal event at two palo alto bayland creeks: Matadero and adobe.

41

10/1/2016 fall Pest Prevention
ipM workshop.

7

10/26/16 green gardener training
rwQCp staff taught ipM class to sCVurpp Green Gardener program.

20

11/10/2016 Palo Alto high school tap out club
student lead presentation on bottled water use, and utilities department presenting palo 
alto’s drinking water quality. hosted by rwQCp.

20

total 2,657

APPEnDiX n: 2016 PuBliC outREACh EvEntS 
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APPEnDiX o: REDWooD tREE MonitoRing StuDy FACtShEEt 

Monitoring Protocol
Ten trees were monitored through this study: three irrigated with potable water (M2, M3, and M7) and seven irrigated with recycled 
water (M1, M4–M6, and M8–M10). Three times per year—spring, summer and fall—researchers photographed the study trees and 
rated their visual appearance. Trees were rated on a scale of 1-4 based on foliage density, color, and presence of dead branches. Re-
searchers also collected soil and tree tissue samples and retrieved data from continuously monitoring soil moisture sensors buried 
8” and 18” deep. 

Introduction
In 2009, the Palo Alto Regional Water Quality 
Control Plant (RWQCP) began delivering re-
cycled water to Mountain View as a sustain-
able and local alternative to potable water 
use for landscape irrigation. Mountain View 
is home to many coast redwood trees, and 
the RWQCP contracted with HortScience 
Inc. to monitor the status of these trees and 
recommend adaptive management strate-
gies. Redwoods have survived locally on 
potable water despite not being native to 
the area or naturally adapted to the hot, dry 
climate. Experience throughout the Bay Area 
has shown that redwoods are sensitive to 
recycled water, which typically has a higher 
salt content than potable water. During this 
multi-year study the RWCQP and its part-
ners undertook several projects to reduce 
recycled water salinity.

Redwood Tree Monitoring Study
2009–2016

Recycled Water                       Goal

1200

1100

1000
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800
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600

500

400
2009              2010              2011             2012            2013           2014           2015          2016

Salinity Reduction Goal adopted
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M7 Control

M1

M2

M3

M4

M5
M6

M8M9

M10

Redwood Tree
Monitoring Sites

Mountain View, CA
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Salinity Reduction Efforts
In 2010, several RWQCP partner agencies ad-
opted a Salinity Reduction Policy with the goal 
of lowering recycled water salinity to less than 
600 parts per million (ppm) of total dissolved 
solids (TDS). Following adoption of this policy, 
Mountain View, East Palo Alto, Los Altos, and 
Palo Alto collaborated on multiple projects to 
limit the inflow of saline groundwater into the 
sewer collection systems, a major cause of the 
recycled water’s high salinity. Projects included 
pipeline repairs, manhole repairs, and redirec-
tion of groundwater well discharge away from 
the sanitary sewers. Cumulatively, these ef-
forts reduced recycled water salinity by ap-
proximately 15%. However, severe drought 
conditions have recently caused salinity levels 
to increase again. Since the attempted salinity 
reduction efforts were insufficient to reach the 
TDS goal, a feasibility study for advanced treat-
ment has been initiated, evaluating new options 
for reducing recycled water salinity.
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APPEnDiX o: REDWooD tREE MonitoRing StuDy FACtShEEt (ContinuED)

Trees located on the north or east side of the site ex-
hibited fewer symptoms of decline than those located 
on the south or west side. This difference is assumed 
to be due to sun and wind exposure increasing evapo-
transpiration rates and thus increasing the volume of 
water (and salt) absorbed by each tree. Salt concen-
trations were also higher in dry, water stressed foliage 
than in well hydrated foliage. 

Site M7
Potable
Water

Site M8
Recycled
Water

(Left) Redwood 
tree with south-
ern exposure; 
(Right) redwood 
tree with north-
ern exposure. 
Both were 
irrigated with 
recycled water. 

Soil Salinity and Sodium Were Higher at Sites Irrigated With 
Recycled Water
During the study period soil salinity (measured as electrical conductivity, 
EC) at sites irrigated with recycled water increased and, in most cases, ex-
ceeded the maximum threshold for redwoods. Soil salinity remained below 
the threshold at all sites irrigated with potable water. The sodium adsorp-
tion ratio (SAR) measured in soils from recycled water sites also exceeded 
the maximum threshold for redwoods, indicating an imbalance of certain 
elements (more sodium, less calcium and magnesium).

Adaptive Management Sought to Mitigate Sodium Buildup
A high SAR value is correlated with soil drainage problems and limits the 
ability to leach salts from soil. Landscape managers typically address this 
problem by applying gypsum before the rainy season to reduce the SAR 
and move sodium below the tree roots. This adaptive management strat-
egy was applied at two sites in the winters of 2012-2014. While these ac-
tions reduced soil salinity, there was inadequate rainfall for the treatment 
to be fully effective.

Sodium and Chloride in Redwood Foliage Was Greater at Sites 
Irrigated With Recycled Water
As tree roots absorb water they also absorb chloride and sodium (salts) 
from the surrounding soil. Salt is transported in the water as it moves 
upward in the plant and into the foliage. When water exits the tree leaf 
as vapor, the salt is left behind. Over time, salt accumulates in redwood 
foliage, and can cause browning and foliage loss (see photos). Each year the 
new spring foliage may appear healthy and green, but during the summer 
salt accumulates and the tissue becomes damaged. Within a few years, 
salt-affected redwoods may defoliate, as shown in the photo of M8. During 
the study period, salt concentration (sodium and chloride) exceeded the 
estimated safe threshold for redwood trees at all sites receiving recycled 
water. 
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•  After being irrigated with recycled water for six   
 years, and concurrent with a multi-year drought,   
 test site redwood trees showed moderate to   
 severe foliage damage and defoliation.
•  The foliage damage is attributed to salts in the   
 foliage, specifically chloride and sodium, which   
 both exceeded the tolerance of the redwoods. 
•  Changes to tree foliage (color and density) were   
 only visible after about 4 years of recycled water  
 irrigation. 
•  Gypsum treatments temporarily reduced the soil  
 salinity and SAR, but did not appear to reduce the  
 severity of tree damage.
•  Winter rainfall during these drought years was   
 inadequate to maintain soil salinity below   
 thresholds acceptable to redwood trees.
•  Trees in high exposure microclimates (i.e., south   
 or west-facing) were more impacted  than those   
 in shaded, protected areas.
•  Efforts to reduce the RWQCP’s recycled water   
 salinity were insufficient to reach the 600ppm   
 TDS goal.

September 1, 2016                         Page 2 of 2




