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Brockton AWRF

= City population <100,000
Activated sludge late 1960s
= Expansion early 1980s (2-stage process)

= 18 mgd average annual flow

= 36 mgd max day flow
= 60 mgd peak

= Upgrade in mid 2000s (nutrient removal)
= Expansion to 20.5 mgd

= N removal to 5.5 mg/L TN (MLE)

* Chemical P removal to 0.2 mg/L
= AquaDiamond cloth filters

CDM
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Brockton AWRF
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3 mg/L TN Pending...?

Around 2012-2013 Brockton anticipated that at some point that a TN limit might be
included in NPDES permit

3 mg/L a possibility?
Conceptual evaluation of alternatives

Option 1: Achieve 3 mg/L TN with existing (modified) processes
Option 2: Add tertiary denitrification (at cost of S10Ms)

Process evaluation determined that Option 1 could work — but would be challenging
Piloting conducted to verify possible performance
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Process Model Predicted Nitrogen Profile

CONC (mgN/L)
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Piloting

= One of AWRF’s
treatment trains
modified

= Confirmed that 4-stage
Bardenpho followed by
effluent filters can Supplemental
achieve 3 mg/L TN R Carbon
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2 Years of Pilot Nitrogen Removal Performance
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0.12 mg/L 0.31 mg/L
0.011 mg/L 0.020 mg/L
1.16 mg/L 2.91 mg/L
1.29 mg/L 3.1 mg/L
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NPDES Limits (2017 Renewal)

Average Monthly

Average Weekly

Maximum Daily

Ammonia-nitrogen (5/1 - 5/31)

5 mg/L 8 mg/L 15 mg/L
15 mg/L 25 mg/L 30 mg/L

5 mg/L 8 mg/L 15 mg/L
15 mg/L 25 mg/L 30 mg/L

0.101 mg/L -- --
1.0 mg/L - -

1 mg/L 1 mg/L 1.5 mg/L
6.3 mg/L -- --
9.5 mg/L - -
3.2 mg/L -- --

‘ Total nitrogen (5/1 — 10/31)

450 |Ibs/day (seasonal average)
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Aeration Basin No. 1 Process Layout (No. 2 Similar)
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Aeration Basin Nos. 3 and 4 Process Layout = =B
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Aeration Basin No. 7 Process | _
Layout (Nos. 5 and 6 similar) —— -
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Basin Modifications
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Basin Modifications
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Effluent TN Concentrations

2021 Total Effluent Total N (mg/L) 2022 Total Effluent Total N (mg/L)
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Effluent TN Loads

2021 Total Effluent Total N (Ibs/day) 2022 Total Effluent Total N (Ibs/day)
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2021 Effluent Ammonia and Nitrate

2021 Final Effluent Ammonia-N (mg/L) 2021 Final Effluent NO3-N (mg/L)
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2022 Effluent Ammonia and Nitrate
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Effluent rDON Concentrations

2021 rDON (mg/L) 2022 rDON (mg/L)
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Aeration Basin No. 1 Anticipated Performance
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Analyzer Data

Basin 5 Analyzer Data
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May 2021 Observations

Basin 4 Analyzer Data
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July 2021, Basin 3: Nitrification and IR rate

Basin 2 Analyzer Data
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May 2022 — TIN Comparison

(1/8w) uonesnuaduo)
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NO3-N~1mg/L
| DO <0.2 mg/L

H3-N <1 mg/L
,—DO0 2.5-3mg/L _
PR e 1

e

ABAC — Ammonia-Based Aeration Control
* |nstalled in northern system (basins 1-4)

= QOperational April 21; ammonia setpoint of 0.5 ik &
mg/L in aerobic zone B A

= Moved sensor to middle of zone; ammonia
setpoint 1.0 mg/L

* Increased setpoint to 1.3 mg/L in 2022




June 2022 — ABAC Performance

Basin 4 Analyzer Data
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June 2022 — ABAC Performance

Basin 4 Analyzer Data - DO Variation
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Conclusions

Process performance has demonstrated that the Brockton AWRF can
achieve 3 mg/L TN without tertiary denitrification

Not easily!
Diligent operation
Significant investment in instrumentation (initial and ongoing)
High-performing effluent filters to remove particulate TKN
rDON is a potential issue

Supplemental carbon still available
ABAC system is providing benefit
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Connect With Us!
f linjo|G]y

Find more insights through our water partnership at cdmsmith.com/water and @CDMSmith

Bill McConnell David Norton
Water CDM Smith City of Brockton
Partnership  401-457-0318 508-580-7885
with CDM

smith mcconnellwc@cdmsmith.com dnorton@cobma.us

David Salvador
Veolia North America

508-580-7885
david.salvador@veolia.com
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