ula San José-Santa Clara
=" | Regional Wastewater Facility

Continuous upgrades in Biological Nutrient Removal
= Energy Savings

~ Typical-arrangement
-~ - Of Quad tanks wuthm
the secondary basins
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ua—s—v‘. San José-Santa Clara

=57 regonal Wasrenaier Faciiy - FOUP-Stage Step-Feed BNR Process

Primary Effluent / Settled Sewage

Primary Settling
(facilitates fermentation)

RAS =97%

P uptake
P released N H3_> N03_
Q1 (anaerobic) Q2 (DO ~ 2.5 mg/l)

Q4 (DO ~ 4.5 mg/l) | Q3 (anoxic, DO <0.5)

DAl M R anEaN

Waste = 3% OZ‘

NH,— NO, w

Process conditions:
Alkalinity = 200 to 300 mg/I

* pH =74t07.5
e Temp = 15to 24°C
e SRT = 8 to 10 days

Effluent concentrations:
TN = 12 to 16 mg/I
TP = 0.5to 1.1 mg/I



BNR-1 “Secondary Area” inaugurated in 1964

Facility has 2 BNR Areas e §

[ standby

* Both areas are divided into A & B Batteries

* Each Battery has 8 Aeration Basins

* Basins are divided into 4 “Quad Tanks” (Q1 thru Q4) o @ @O W -
s Secondary Claritiens.

* Anaerobic first Quad (Q1) serves as a “selector” A7R A5 ‘4_’3 o |
that favors nitrifying bacteria. ABattery Pumps; '

RAS:3 x 100hp, 2 x 150 hp, 1 x40 hp

|
WAS:2 x20 hp !
|
ondary” %

: Basms™

, o | A
Typical flow in BNR-1 basin | o 9% R |
Primary Effluent ,SGCOI'Idal'V i ! | = '...l
: [ | Blower ) %»?_DI_AR 1 o
[ “Bldg. (sBB) % o L | 5

-2
=1
C

5
B-2

-

o _ _ L TR
BNR-2 “Nitrification Area” inaugurated in 1979 P N ‘
o BNR-2 “Nitrification!_A eIz tionBasins B-7 B}S B-3 B{l
B8 B'7 B'6 BL5 B4 B3 B2 Bl Te;;i;y%’ﬁh - Bulldin'g‘

ARl A=2 /A=3 A4 A5 A6 A7 A8

1
! ! ! Ks : M | l i ; E
! ! b . ] ! i
] - : : ]

: e _

] B Battery Pumps: ) A Battery Pumps:
RAS:2 x200hp WAS:2x25 hp, 1x5 hp = =2 RAS:2 x200hp, WAS:2x25 hp, 1x5 hp |
S NG =~ Tl Ly Sl o N

A3 AS
— AL Sec‘ondéqry Cla;ifiers_ -——7 =
? / 2 =N )\\ :/ N/ ¥ % N
B2 [N AL JII[ A )} | Typical flow in
: "“|BNR-2 basin
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Change or Addition

1964

1979

1980-
1984

1997

2002

2003

2004

2009

2009-
2011

2010

2013

Secondary

SISISIISISR-  SSHEH

Key Lessons Learned Over the Decades

Secondary (BNR-1) Area in Operation
Nitrification (BNR-2) Area in Operation

More electric blowers added

Converted to hybrid BNR process

Fine bubble diffusers tested

Switched from EPDM rubber to
polyurethane fine bubble diffuser sleeves

Different sizes of openings were tested in
fine bubble diffusers from 1 to 6 mm

Long (4) fine bubble diffusers tested
Basins taken out of service for installation
of automated valves, new butterfly valves,

& stainless steel piping

Pulse aeration tested

Monitoring of electrical loads now tracked
at each Motor Control Center (MCC)

1979-19849

Mitrification

Tyvpical number of blowvwers neceded at peak load

EMNR-A

Bay didn’t stink as much, but aeration required much energy.
Bay stopped stinking altogether, but more energy required.

This increased treatment capacity because the Facility could not
keep up with Summer-time demand.

Aeration became stable & efficient.
- SRT of 8-10 days seems optimal.
- Nutrients removed.

Aeration efficiency improved (50% less air required).

Polyurethane increased diffuser life from one to over three years.
Smaller openings (1 to 2 mm) provide optimal aeration efficiency.
Long diffusers improve aeration but disrupt circulation. Short (2’)

diffusers provide optimal mixing.

Improved valve control saves energy.

Pulse aeration saves energy in the aeration basins.

- Pulsing mixed liquor channels disrupted TSS meters & was ceased.

- Pulsing increases TSS and pin floc, but acceptable trade-off.

Now able to accurately track power use.

A9D9TF-2002
EMNR-2

2002 -Present
BNR-1 BEBEMNR-2

- N -

Conventional Single-Stage Activated Sludge Process

(1964-1970

Influent

Frimary Effluert)

Waste
Sludge

Two-stage Activated Sludge Process

1970-1997]

Retum Sludge

Secondary:

SRT = 1.5 to 2 days.

Unstable: Attention needed to control
bulking & foaming

Nitrification:

SRT =15 days

Some pollutantsre-released as
cellsdie and lyse.

N

Four-Stage Step-Feed BNR Process (1997)

Primary Effluent

Q1 (anaerobic)

RASwPp{ — = 7 777 7 7 7]

Mixed ~a.
quuore € ———— ===

Q2 (DO~ 2.5 mg/l)
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B ETE S TEST m

G TDOESTEST
o omoe S TEST
o BOCESTEST

VL BOOE S TEST

V ooz fTEST

s ooe S TES T

L oo STEST

e 9GELSTEST
al SEETSTEST

) FEELITEST

il TEGTLITEST
: TEGELTEST
- OGETTEST
-.- i GEGL/TEST

= BEGLITEST
H LEGT TEST
[ 986 TEST
H SHGLITEST
i PEELITEST

- EBGTSTEST

| sean EST

EESTEST

We are now measuring N using

nutrient 13267 parameters.

Thisrecommenced

measurement of Organic M for
first time since 2003.

SO0C S TES T
QOO FTES T

SOOC S TES T

EOOE S TEST

EO0ESTEST

BEGTSTEST

mwmn.__.lﬂmh__ln m

LEETITEST

5zn lose

implemented

EMR processin
luly 1997.

EGEL/TEST

San Jose suffered two

CHEL TEST

M
1

huge bulking and bypass

eventsin Sep 1979 and

Aug 1980. The 1579

incident affected N loads

BAGT/TEST
LEBTSTEST

EETSTEST

Feb 1979: 5an Jose

implemented nitrification
and filtration. NH3 was

converted to NO3 in Plant.
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1 Would you like to know more?

GOLJSI(‘: san jose pollution annual

Web Images Maps Shopping More ~ Search tools

(0.14 set

San Jose. CA - Official Website - Environmental Services
www.sanjoseca.gov > ... » Departments & Offices DH

San José is dedicated to providing a sustainable environment for its residents and ...
bat prevent pollution from entering the storm sewer system and waterways.

-

LN X -
sanJoseca.qov . LI S el
o Home #% | City Services ® | Departments ¥ | Follow Us | Signup ® o=y Rogmnal W)s(mmlor ra“h)

2013
ANNUAL SELF MONITORING REPORT

3 N R e L e

AT T Epearroed  Home > Government > Departments & Offices > Departments & Offices D-H >
Environmental Services

Employment . . oFind my collection
News Environmental Services schedule

‘O . ! 5 8 eFind water conservation
ulatory Repo; Sustainable Environment in San José ]

rebates
2an José is dedicated to prowdmg a sustamable environment for its remdems and N
esses while preserving atural habita enta ePay my utility bill

Rates & Fees

Treatment Plant Advisory

Committee “ i Home > Government > Departments & Offices > Departments & '
L Reports
Contact Us QO Employment
News Regulatory Reports
Regulatory Reports A18 Annual Self Monitoring Plan (SMP) Reports
Rates & Fees Avian Botulism Reports s
Treatment Plant Advisory >
1 Committee Clean Bay Strategy Reports

Industrial User Pretreatment Compliance Reports
-
4 Marsh Studies of South San Francisco Bay - e
Includes Comparative Studies, GIS Datasets and Related Reports

Stormwater Management Plan Annual Reports
Reportin

Water Pollution Control Plant An@ January 1BDecember 31, 2013




