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PROVEN REGULATORY STRATEGY

Before writing permit limits ...

Free WRREF Site Visits (state regulators & consultant) ...

(a)
(b)
(c)
(d)
(e)

review historical data

discuss N&P removal science

suggest optimization strategies

listen to operator experiences / plant limitations

select a lets-try-this strategy



PROVEN REGULATORY STRATEGY

Before writing permit limits ...

Free Post-Visit Support ...
(a) written step-by-step recommendations with monitoring protocols & process control targets

(b) ongoing support (in-plant and remote) including (in some cases) loaner field testing instruments



The Science behind Optimization:
Create the Five Habitats that Support Nitrogen and Phosphorus Removal

Nitrogen Removal

1. Oxygen-Rich / BOD-Poor Environment for Converting Ammonia to Nitrate

2. Oxygen-Poor / BOD-Rich Environment for Converting Nitrate to Nitrogen Gas

Phosphorus Removal

3. BOD-Rich Septic Environment for Creating VFAs
4. VFA-Rich Septic Environment to Energize PAOs
5. Oxygen-Rich / Moderate BOD Environment for Growing PAOs







Whitetail

S 4 = A 3 7 - (5] Redstone
. Al ab 2 .
ook ; NCE. g "— EAGE PK. | ) 7 e\4~3g9 ; . Loringg) A
Geapal gan Passel : A | y B EECY, :
§ ; 6646 i3 53 A1 = :
3 glC . ECTI GO ' G R

7o

St. Marie FORT PECKS
INDIAN RES.
| @

Nashua Wolf Point 7|2
zer, _~o5li-py

i |
feq |

Hinsdale

ROCKY BOY'S
IND. RES.

NB- RES.

|'50dge‘

Natural Bridge FO
5 St. Mon™ /IE./

A Teton Peak
%" 8400 ft.

z2 lath
ﬁ,?iN/é)T L )
! FOR. L) E 5
Seeley s:) egoAa.t Mtn‘.cN’)i_\Erl'"L FOR ‘ ade”” 25 laf , i ~ A
k3" Kalion 9202 T8 ot is" TN/ 94 X X L S
Lake S.P. 4 Rogers Pa;g 2 L
2 f / Ovando X & f
L i ill S U\ Li " ! 5;'99 IB.;:dy Mtn. ! y
s T o G o 5y = ¥ Gates of the Mts) a J Xy
( Dwershak g I : V > iwndemess Showdown % Neihart W naﬂon
Res iy 33 i ' Shavi / Ski'Area m LEWIS AND” A, X
' it : olo Q t CLARKNATL
/,f‘" j J Begverai ) GaD. - *s ¢ ;, FOREST
rce /CLEARWATER @ 24 y . HillSP: : < 7 Mineral
NAT'L. FOR. . ; . Florence - " Sprs.

n

Grant’Ki E?I;{asnch 1
? rant“Kohr: .
Vnctor Philipsburg [lat. Hist. Sitee
kalkaho P :
B0 T Deer

LEWISANDCLARK
NAT'L: FOREST {_

[

Rocks S.P.

$ Medicine

5 . 5 Ekalaka’

Big Hole
..'g at'l.
Battlefield

(59) Powderville  [323]

DECNCODGE N i : - ‘
: iy 2 : Spring p Olive[398]
V“x;ggg?; s A \ S Livingston o : , h

/ Capitol

Ski Arean, EGALLAR?\# gitgﬂheom C ) N & Epsie  »(Broadus
> 2 /
 PAYETTE GAIMON~CHALLIS 4 , ; ) / ! Boyes ammond
NATIONAL " NATIONAL Salme | : o Aldel G \Ena gt ROSCC  Bridge s 0ld For \SP._Plongiies L
FOREST REST: - : : 1 { City j ; ! S g Pohor i g R _/  Biddiey

rassh
; Gat :1G§géiseropper
% BEAVERHEAD- -
B
’J N y @

Raynolds Pass
6836 ft.

DevilsTower
Nat'lx Mon.

a0l 4
NATIONAL (Chalis

FOREST

Granite Pass
9033 ft.

SALMON- : ] VB, _ ! N
CHALLIS il ; et S ? . ot MBA{?";[O&'\QR'



August 11, 2022

Low-Cost Nutrient Removal in
Montana

Final Report

DE

Montana Department of

Environmental Quality
~

“Overall, 18 of 20 facilities (90%) that were

optimized, but not upgraded to further
reduce nutrients realized a reduction in

discharge of nitrogen and/or phosphorus to
Montana’s waters.

The reductions were significant - 127 tons per
year of nitrogen and 19 tons per year of
phosphorus.”
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Conrad, Montana
(0.5 MGD Extended Aeration)

Nitrogen
Before: 30 mg/L
After: 8 mg/L

Phosphorus
Before: 3.0 mg/L
After: 0.5 mg/L

Costs / Savings
$1,500 spent on field testing equipment

Sustainable
No new construction
Less electricity is used
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Great Bend, Kansas
(3.6 MGD Oxidation Ditch)

Nitrogen
Before: 12 mg/L
After: 5 mg/L

Phosphorus
Before: 2.5 mg/L
After: 0.6 mg/L

Costs / Savings
$50K spent on VFDs & SCADA programming
$6 million facility upgrade no longer necessary

Sustainable
No new construction
Less electricity is used

Effluent total-Nitrogen (mg/L)
Great Bend, Kansas
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Cookeville, Tennessee el Tmesee
(15 MGD Oxidation Ditch) —

15.00 ’\-" / \.4"\-\/’

Nitrogen
Before: 15 mg/L
After: 5 mg/L..10 mg/L

Effluent total-Nitrogen (mg/L)

o
Q
<]

Phosphorus HH |

Before: 1.75 mg/L
After: 1.25mg/L..1.75 mg/L Cookeville, Tennessee
. 4.00 Effluent Phosphorus: 2011-2023
Costs / SaVIngS -Month{yAver‘age
$10K spent on aeration timers & in-house lab equipment
3.00
$250,000+ per year electrical savings 5
$4+ million facility upgrade no longer necessary : oo i~
. g Jf M —~
Sustainable £ LA
No new construction £ 100
Less electricity is used 5 | | ||| ‘ | ‘
0.00

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

10.00 ~
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Results / Big Picture:

Up to one-third of municipalities embraced optimization
Statewide 25% Reductions in tN & tP (Montana)

Twice as many WRRFs meeting nutrient targets (Kansas)

Optimized WRREFs ...
50% reduction in effluent total-Nitrogen, up to 90%
50% reduction in effluent total-Phosphorus, up to 90%
Energy savings as creating optimal habitats for tN & tP involves less aeration

Facility Upgrade savings

Making for ...
Cleaner water sooner

Sustainably



Cost:
Less than $6,000 per WRRF

Funding Sources:
SRF Administration fees (Montana & Kansas)
EPA Grants (Tennessee)
604(b) SRF Funds
Gulf of Mexico Hypoxia Funding
State Legislature (Tennessee & Iowa)



Regulatory take-aways

Before permit limits are written,
Encourage Optimization by ...

Supporting Experimentation vs.
Review and Approve Formal Plan

Discretionary Enforcement including

“Safe Harbor” letters vs. Enhanced
Enforcement

Reward Good Performance vs. Lower
Permit Limits “because you can”
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