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Proactive Participation in NPDES Nutrient
Permits Can Save $Millions

* Nutrient impacts are
seldom responsive

“Traditional” Limits

* Weekly/Monthly = to short term
e 88! variations
WLLRHLKEN . g  Study of long term
More Recent ||| - statistics on the
* Annual, 6-month, e performance on
or Seasonal b e ol exemplary nutrient

- Max day or UOD o removal plants

» B-year TN « Examples of
nutrient permit




e ——————————————————————————
Typical Nutrient Removal Planning
Scenarios

Ammonia Total Total
ltem meN/L Nitrogen, | Phosphorus,
mgN/L mgP/L
Nitrification Varies - -
Biological Nutrient Removal - <8to 10 <1.0
Enhanced Nutrient Removal - <3to4 <0.3
ENR and beyond - <2to3 <0.05t00.1

* Different Solutions when overlaying permit averaging



NEORSD P Removal - Impact of Averaging
Period (Easterly 100 mgd)

Filtration Capacity Required to

Averaging Period Achieve 0.3 mg P/L, mgd
30 Day Average 200
90 Day Average 150

180 Day Average 140



BNR Upgrade Overview
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Nitrifying Activated Sludge Plant

Increase SRT to 7.5 -10 days
Additional Bioreactor : 2x to 3x
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Adding Bio-P to Nitrification

Selector:
15-20% Total Volume
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Total Nitrogen Removal

Anoxic Zone:
~ 25 to 30% Total Volume
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Combining TP and TN removal

Selector:
15-20% Total Volume
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Reducing TN Further - External

Carbon

5-Stage Bardenpho Process

CARBON
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Reducing TN Further - Nitrify First, Denitrify with

External Carbon
CARBON
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Biologically
activated filters
(Biostyr, Biofor)

Deep Bed
Denite filters




Case Example — Progression from Nitrification
to BNR/ENR

Step Feed Nitrifying Activated with Seasonal
Nitrification Limit

« Summer: 2 mg/L NH3-N

* Winter: 5-15 mg/L NH3-N

* No P limit

* Phase 1 Improvements
* Reduce TP to 1 mg/L

* Phase 2 Improvements
 TP: 0.31t0 0.1 mg/L
* TN: 4to 10 mg N/L
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Bio-P Full Scale Pilot Testing

Aeration
Air

BIO-P TANK
(Typical of 4)

11 - Point Step ] Flexible Membrane Diffusers
Feed Tank ] Ceramic Disc Diffusers
(Typical of 12) 4, Automatic Air Control Valves

4y Manual Air Control Valves




-Scale Pilot Test

Full




Phase 1 — Reduce TP to 1.0 mg/L
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Phase 2:
Reduced
Phosphorus g 7 [
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Phase 2 — TN Reduction Using Influent Carbon

Monthly TN= 10 mg N/L

Anaerobic

300% SI




Phase 2 - 2 iR
Influent Ca rbOn ;v ) ‘ ~ 50 MG |ore:':1ctor or
Reduction

equal ABs/ FST

—

Monthly TN= 10 mg N/ e
Monthly TP = 1.0 mg/L . 5 MG Aeration (x2) t




Phase 2 — Nitrify

First, Denitrify with
External Carbon

Denite MBBR M_ jﬁﬁ
Tert. Clarifiers a._,.hmﬁ o
Filtration = |

- TP < 0.1 mg/L p = Lo

* TNK40or<10mgN/L
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Innovation - The Time is Now



Rochester NH Simultaneous Nit-Denit
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Air Mixed Selectors




Air Mixed Selectors

EBPR

EBPR

Liquid Stream and
Digester Construction

2
2
w2
(]
20
A— |©
2 & A
€= |8
= Q
g5 =
g =2 |3
£ <O |
jom)
S
4 Z R E—
w2
3
K=
*
g
Z.
v
z
o=
(]
g
[«
>
o
g
£
¢ o
o et |
—
=]
35
[P
5]
7]
o g .2
= =
= =
5 ~ O
T
-3 | L
) —
i=]
0]
* 4
o gog
>
*
*
<
$% 00
_0 I
S nS o n QN S W
VOSSR Y <o UY o W o B SN B B
/8w ‘snaoydsoyq (#3101, 3uanyyq

- STO0C/1/1
- ¥10¢/1/L
- V10C/1/1
- €10¢/1/L
- €10¢/1/1
- C10¢/1/L
- C10¢/1/1
- 110¢/1/L
- 110¢/1/1
- 010¢/1/L
- 010¢/1/1
- 600¢/1/L
- 600¢/1/1
- 800¢/1/L
- 800¢/1/1
- LO0T/T/L
- LO0T/1/1
- 900¢/1/L
-900¢/1/1
- S00¢/T/L
- S00¢/1/1
- ¥00¢/1/L
- ¥00¢/1/1
- €00¢/1/L
- €00¢/1/1
- ¢00¢/1/L
- ¢00¢/1/1
- 100¢/1/L
- 100¢/1/1

<
S

= 12-Month Rolling Average

+ Daily



St Petersburg Southwest Water
Reclamation Facility - Nitrite Shunt




Southwest Water Reclamation Facility - Nitrite
Shunt Operations
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Aeration Demands Reduced 40- 50%



Dixie Drain Project Site, Boise ID
September 3 205
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Thank you!
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