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Presentation Overview

e SRTTP Background
* Process Adjustments and Monitoring

* Operational Performance and Results
* Lessons Learned

e Questions
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SRTTP BACKGROUND




Southern Regional Tertiary Treatment Plant
(SRTTP)

e Sequencing Batch Reactor
(SBR) and tertiary filtration
treatment facility serving
Marine Corps Base Camp
Pendleton, CA

 Constructed in 2006
* 5 MGD capacity

* Plant expansionin 2013
increased capacity to 7.5
MGD

CDM
Smith



n ‘,‘u

SRTTP Operational Objectives

¢ Replace outdated Sewage
Clevelar Treatment Plants (STPs)
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¢ Provide increased treatment
capacity to the southern portion
of MCB Camp Pendleton

Marine COI"pS ase ¢ Comply with strict master

C Pendlet reclamation permit requirements
amp Fenaieton ¢ Maximize delivery of reclaimed

water
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SRTTP Site Layout (5 MGD)

Ops & Solids
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SRTTP Operational Challenges

* Deal with varying influent wastewater quality
* Maximize reclaimed water delivery

* Meet stringent reclaim water requirements

Constituent Reclaimed Water Ocean Outfall
(Max Day) (Avg Mth/Max Day)
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Pnith




SRTTP Operation Challenges Cont’d

* Master Reclamation Permit (MRP) changed reclaimed water quality
requirements

e 2004 plant design basis for 5 mg/L average monthly TN

* 2009 Master Reclamation Permit issued as 5 mg/L daily maximum TN limit plus
many other WQ limitations (e.g., boron, chloride, manganese, TDS, etc.)

— TN limit will be lowered to 4.1 mg/L daily max in 2014

Excerpt from Master Reclamation Permit (MRP)

The recycled water discharged from SRTTP to the Irngatuon Areas shall not contain
TDS in excess of 1,200 mg/L as a 12-month average® or 1,300 mg/L as a daily
maximum. From March 12, 2014 on, recycled water discharged from SRTTP to the -
Front Gate/Recreation Fields shall not contain TDS in excess of 800 mg/L as a daily
maximum.

The recycled water discharged from SRTTP to the Irrigation Areas shall not contain
total nitrogen (as N) in excess of 5.0 mg/L as a daily maximum. From March 12, 2014
on, recycled water discharged from SRTTP to the Front Gate/Recreation Fields shall
not contain total nitrogen (as N) in excess of 4.1 mg/L as a daily maximum.
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SRTTP Operational Challenges Cont’d

* |Impact of 5 mg/L TN instantaneous maximum
— Reduced reclamation potential

e Continuous online monitoring shuts down RWPS if
ammonia + nitrate > 3 mg-N/L

— Increased total nitrogen removal

* Requires longer anoxic cycle for increased denitrification

* Aerobic cycle time is reduced, oxygen demand increases,
blower flow increases

* Potential for filamentous growth increases

— Additional basin put in service, operational costs increase
(electricity, maintenance, chemicals, lab testing)

* Reduced operational flexibility
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SBR Design Criteria and Current Operations

Parameter 2004 Design Current 2011 Design

Criteria Operations Criteria
Average influent flow (MGD)
OperatingSBRbasins | 4 | 3 | 6

288 288 288
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PROCESS ADJUSTMENTS & MONITORING




Process Control Adjustment

* Analyze operational and laboratory data weekly (sent to
process control team prior to weekly phone in meeting)

* Conduct weekly process control meetings with key CDM
Smith staff
* Plant Manager
* Senior Operator
* Project Manager
* Process Control Engineers
* Key Process Control Operators
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Process Monitoring

* Detailed process monitoring and operational adjustments
made to meet the new, more stringent, TN limit of 5 mg/L

max day
* Online instrumentation and control
* DO monitoring in SBRs to fine-tune aeration control
* Ammonia and nitrate monitors in SBRs

« Ammonia and nitrate monitors on disk filter effluent
* Set point of 3 mg/L ammonia + nitrate for reclaiming
* Otherwise, effluent to ocean discharge
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SBR Cycle Adjustments

e 272 minutes per cycle (5 cycles per day)

* No supplemental carbon

React (air on) React (air on)

Mix/Fill React/Fill React (air off) Settle Decant
(air off) (air on) (54 min) (45 min)

T .| T L T
1%t Anoxic Continued 2nd aerobic
Denitrification 15t aerobic 15 min
s+l Nitrification
12 min
1st Aerobic
(continued
fill) 2"d anoxic
Nitrification Denitrification
43 min 55 min

Nitrification: ammonia - nitrate (needs air) TN = NH3 + NO3/NO2+ Organic Nitrogen

Denitrification: nitrate - nitrogen gas (no air) TKN = NH3 + Organic Nitrogen csml:h




SBR Cycles — 3 Basin Operation -
indicates

which basin is
React (air on) being filled

Mix/Fill React/Fill

React (air off) I nm
Mix/Fill React/Fill

React (air on)

React (air on)

React (air off)

7
Settle

: Mix/Fill React/Fill
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Optimal DO Profile

Cycle times:
Mix fill 50

. o~ React (oxic) fill 46
react /oxic react React (OXiC) 8
J., 25 rin) React (anoxic) 60

React (oxic) 25
Settle 54
Decant 45

DO may decrease during settle (54
min) and decant (45min)ormay —

react/a stay slightly above 0

mix/fill noxic
(50 min) (60 min)

200

Cycle Time (min)
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Actual SBR DO Profile — May 2, 2011

SBR Trend CURRENT USER 11:27:27 AM
ren A
kempj 6/6/2011
General Solids/Chemica Headworks Primany/Secondary Tertiary Reclaimed TAPS Trends Actions
Trend-Historical Thursday, June 02, 2011 - Friday, June 03, 2011
7:20:41 PM
Non-Isolated Isolated ' H 3.6~
e e React Fill & i 5 5
30 Min. | 1 Hr. | React 1 ————————————————————————————————————————————————— r ————————————————————————————————————————————————— —————————————————————————
Span Span ' i i
(15t aerobic) i :
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Span I Span | M|X (Z”d anOXIC) E s
12 Hr. I 24 Hr. | L .
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Trend Print | E E
Properties Chart E E
Display E s
Al Pens | ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, e e e e e e
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PEN3 _on OFF / Decant
PEN 4 Oon | OFF | A /
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PENG _on | _oFf | 2 O
PEN 7 on Gl | st N e e e s S SESES Eeeere e e e
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PEN 9 on OFF 12:00:00 AM 8:00:00 4:00:00 12:00:00 AM
6/2/2011 6/2/2011 6/2/2011 6/3/2011
| _mm__| S - |
Caption 11:§7:20 AM (Min|Max Units
— /ﬂ'—AIT-ZHS: SBR No.1 Dissolved Oxygen 0.0] 0.0|12.0{mg/L
<
Mix/fill feact (27 serobi
Sl?nlﬁ?d'}\nng (15t a noxic) 2011 9:25:25 AM  Area eact ( aero IC) 1 Contact Basin Influent Chlorine Rikempj 6{62011 9:30:53 AM B
" {2011 6:51:15 AM  Aredla - 4. No.2 Surface Aerator Failed kempj 6/6/2011 6:51:23 AM
ALARM No. of Unack Alarms: 0 [l 67472011  10:41:46 PM Area_03{SBR_No2{YA-226 SBR #2 D.0. Meter Out of Range Alarm girae 6/5{2011 3:25:09 AM
RESET 512412011 Hiah | evral alarm ic detectad at one of the SREairae E12A12011 10-256-42 Ak

1N0-25-23 A= Area NAUHI s/ Alarm

ﬁFailed to add item 'Grit_Chamber_High_Level' to Data Server 'RNA://$Global/Pendleton_P002:CP_SRTTP_HMI' on machine "WS2' (result = 0xc0040007).
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SBR Trend 1/21/15

SBR N0.6

Heacwors

Reciaimes |

CURRENT USER
piersonm

3:46:44 PM
1/21/2015

]

Trend Historical Tuesday, January 20, 2015 - Wednesday, January 21, 2015

Inlet valve
_lopen - begin
anoxic mix

PEN2 onN | oOFF
PEN3 oON | OFF
PEN4 on | oFf |
PENS _oN | _OFF
PEN6 _oONn | _OFF |

React fill anoxic

stage

Anoxic mix

Decant

=

PEN7 on OFF
3:46:36 PM
PEN8 _oN OFF 172012015

e - |

11:46:36
172012015
=

7:46:36
1212015

3:46:36 PM
1212015

Caption

.|
3:46:36 P |

Min

Max

Units

SBR No.6 Level

19.9]

0.0

30.0

SBR NO.6 DISSOLVED OXYGEN ANALYZER

0.0

0.0

10.0

SBR NO.6 AMMONIA ANALYZER

0.7

0.0

50.0

SBR NO.6 NITRATE ANALYZER

8.4

0.0

50.0}

SBR NO.6 ORP ANALYZER

.4/-1,000.0

1,000.0}

ALARM =
E 1272372014 12:39:10 PM Area_D6\Meth_sys\FSL-297
oL S AR 5 [N 0/772014  11:14:33 AM Arca_03\Hi_Lvi_Alarm
ALARM No.ofUnack Alarms: 0 [l 10/7/2014  11:14:33 AM Area_D3\PLC2_Alarm_Exist
RESET 104720014 11:14:32 AM Area_GLAGL_DRLSH500_H

METHANOL CONTAINMENT AREA EYEWASH FHummeIND
High Level alarm is detected at one of the SBFpiersonm
Active Alarms Exist at SBR PLC (PLC2) plersonm
Reservoir 16151 High Level Ball Float piersonm

1212372014
10/7/2014
10/712014
107712014

12:43:22 PM
11:34:31 AM
11:34:31 AM
11:34:31 AM




Filter Effluent Ammonia & Nitrate —June 7,

24-hr moving avg

Trend-Historical

Tuesday, June 07, 2011 - Wednesday, June 08, 2011

(ammonia + nitrate)

0.0

Ammonia

Nitrate

1:11:57 AM
<l

6 & & AAA

12:00:00 AM
6/7/2011
T

8:00:00
6/7/2011

12:00:00 AM
6/8/2011

Caption

11:20:49 AM

Min

Max

Units

04-AIT-290:

Disk Filter Effluent Ammonia Residual

0.6

0.0

5.0

myg/L

04-AIT-291:

Disk Filter Effluent Nitrate Residual

1.7

0.0

5.0

mg/L

04-AIT-292

: Disk Filter Effluent Conductivity

1.542.7

0.0

500.0

myg/L

{Area_04\04-AIT-290}
04-AIT-290: Disk Filter Effluent Ammonia Residual

majL

04-AIT-360:

RWPS1 Ammonia

1.3

0.0

5.0

mg/L

04-AIT-361:

RWPS1 Nitrate

-1.5

0.0

5.0

myg/L

04-AIT-341:

Chlorine Contact Basin pH

6.8

0.0

15.0

pH

04-AlT-342:

Chlorine Contact Basin Conductivity

2,158.9

0.0

3.000.0

uS/cm

AIT 290 And 291 Moving Average

1.9

0.0

5.0

mg/L

04-AIT-290B-1: Disk Filter Effluent Ammonia (WTW)

0.2

0.0

10.0

ppm

04-AIT-290B-2: Disk Filter Effluent Nitrate (WTW)

1.2

0.0

5.0

ppm




Process optimization

* Operators noted “dead” zones in SBR during aeration stage.
» Possible poor DO readings

* DO profile of the basin
» DO probe relocated to a more optimum location

* This lead to the reduction of air and carry over of DO during
denitrification stage

» Overall reduction of nitrates by 1.5 mg/L
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Disk Filter Ammonia & Nitrate CURRENT USER 2:18:51 PM
1/21/2015

Guest

Headworks Prmary/Secondary Tertiary Reclaimed Actions

Trend Historical  Tuesday, January 01, 2013 - Thursday, January 01, 2015
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Graph Graph
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Display
All Pens

12:00:00 AM 12:00:00 AM
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ALARM 172172015 1:20:02 PM Area_OO\Alarms\LAH-600 000PS Level Alarm High NT AUTHORITY\SYSTEM
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1272372014 12:39:10 PM Arca_06Wceth_sys\FSL-297 METHANOL CONTAINMENT AREA EYEWASH FHummeIND 12/237/2014 12:43:22 PM

10772004 11:14:33 AM Area_03\HI_Lvi_Alarm High Level alarm is detected at one of the SBFf piersonm 1047120014 1123431 AM
9 L
RESET 107772014 11:14:33 AM Area_03\PLC2_Alarm_Exist Active Alarms Exist at SBR PLC (PLC2) piersonm 7z 1123431 AM




CURRENT USER 2:25:46 PM
Guest 1/21/2015

. y e
General | olid: Nc Headworks Primary/Secondary Tentiary Reclaimed S Actions

Trend Historical  Tuesday, January 01, 2013 - Thursday, January 01, 2015
11/8/2013 8:10:16 PM

Non Isolated
Graph

30 Min.
Span

DO Probe Location
Change |

Total Nitrogen Average 3.0 mg/L

Total Nitrogen Average 1.5 mg/L

12:00:00 AM 5:00:04 12:00:00 AM
11172013 5272014 1172015

(] |
Caption [ 2:24:20 PW_[Win[Max]
AIT 250 And 291 Moving Average| 2.0[ 0.0 5.0jmg/L

ALARM 172172015 1:20:02 PM Area_OO\Alarms\LAH-600 000PS Level Alarm High NT AUTHORITY\SYSTEM
SUMMARY 1N272015  2:44:40 PM  Area_T1Warms\YA-P-121-8 PUMP NO. 2 LEAK ALARM [PMP-121) JohnsonB nazpns 2:46:38 PM
1272372014 12:39:10 PM Arca_06Wceth_sys\FSL-297 METHANOL CONTAINMENT AREA EYEWASH FHummeIND 12/237/2014 12:43:22 PM

ALARM 10772004 11:14:33 AM Area_03\HI_Lvi_Alarm High Level alarm is detected at one of the SBFf piersonm 1047120014 1123431 AM
RESET T0/772014 1121433 AM Area_03WPLC2_Alarm_Exist Active Alarms Exist at SBR PLC [PLC2) piersonm 7z 1123431 AM




OPERATIONAL PERFORMANCE & RESULTS




2014 Average SBR Operating Conditions

Influent flow
* Design flow =5 MGD (average), 15 MGD (peak)
* Current flow = 2.1 MGD
* Influent Concentrations
 BOD =202 mg/L, TSS = 189 mg/L
* TKN =53 mg/L, NH; =37 mg/L, NO, = 0.1 mg/L
* Reclaimed Concentrations
 BOD =3 mg/L, TSS =3 mg/L
* TN =1.5mg/L, TKN = 0.5 mg/L, NH; = 0.05 mg/L, NO, = 1.0 mg/L
e Aerobic SRT = 10 days (all SBR’s)
e MLSS =2000 mg/L (all SBR’s)
* SVI=156 (all SBR’Ss)
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Oceanside Outfall TN 3/12 thru 2/13




Oceanside Outfall TN 1/13 thru 12/15

6.00

5.00

4.00

mg/L 3.00

2.00

1.00

0.00




Reclaimed Water TN 2/12 thru 1/13

Instantaneous Limit

——




Reclaimed Water TN 1/13 Thru 1/15




LESSONS LEARNED




Process Control Lessons Learned

* Factors contributing to meeting 5 mg/L instantaneous total
nitrogen limit

Detailed review of existing plant data
Review placement of in process analyzers
Operational adjustments

* One adjustment at a time

* Typical ‘rule of thumb’ that each adjustment is less than 10% of
previous number

* Wait after each adjustment to observe effect
Close monitoring of plant processes for continued performance

Perform weekly process control meetings with staff,
communications!
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Operational Lessons Learned

Conduct and assess staffing needs
Audit laboratory equipment
Audit and purchase process equipment

Develop in depth round sheets (these are teaching aids,
what should the operator expect?)

Assign coverage areas (if not assigned, no one is
responsible!)

Daily check off sheet (If all else fails make sure this is
accomplished...)

Develop SOP’s and MOPOQO’s
Implement laboratory analysis schedule
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QUESTIONS




