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» Thisis the 28 year. Congress authorized
Outreach Training for operators with grants
to fund it. Stress was on non-compliant
facilities.

» Scope now broadened to include nutrient
reduction, asset management




Nutrient Reduction Project

« Started with three facilities selected by
KDHE and current grant has several more.

» The object is to take what is there—work

with the operators to make it denitrify if
possible.

« Initial three facilities were Sedgwick, Lyons
and Newton.

Review of Denitrification Schematics
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Wuhrmann Process
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Ludzack-Ettinger Process

Anoxic tank Aeration tank

RAS

Modified Ludzack-Ettinger Process (MLE)

Nitrified recycle
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Anoxic tank Aeration tank

RAS
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Strategy for the Oxidation Ditches

1:Shutioffionelofitheirotors tofapproximateMLE
2-Monitorwithfield testequipment
3uSendresultsibyie-mail‘orregularmailitotrainer:

Nitrified recycle

-‘—‘

Anoxic tank Aeration tank

Comparison of Oxidation Ditch and MLE
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FIELD TEST EQUIPMENT

DISSOLVED OXYGEN METER
SETTLEOMETER
SECCHIDISC
THERMOMETER
AMMONIATEST KIT

NITRATE TESTKIT

o Uk Wy P

Nice to Have:

e TSS meter

* Microscope
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Background Information

Oxidation Ditch, Design flow = 0.292 MGD
Design PE = 3016

Screenings removal

2 final clarifiers

UV Disinfection

Polishing pond

Aerated sludge holding tank.
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Initial Sedgwick DMR Values

Date 4/05/06

BOD <5
TSS <5
NH; 1.54
NO, 51
BOD, 334
TSS 935

6/07/06
<5
<5
<1
41
211
156

6/10/06
<5
<5
<1
51
277
318

Summer and Fall, 2007

9/5/07

-« BOD <5
.« TSS <5
« NHy  0.27
« NO; 0.3
- BOD, 301
- TSS 416

* TKNi 53/<.2

10/03/07
<5

<5
0.15
0.2

11/07/07
<5

<5
0.34
8.2
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Recent Sedgwick DMR Data

BOD
TSS
NH,
NO,
BOD,
TSS
TKNi

4/14/08

7
10
5.99
<1
1400
374
58/10

5/07/08
<5

<5
3.26
<.1
598
306
6(eff.)

7/02/08
<5
<5
<.1
0.4
288
250
66/<.2

B0l
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@rielztion Dileh @ Clarers
Grineer ane screenings remeval

Leredic Digester

el Press

Lyons DMR Values

Date 92007 12/06/07 3/20/07  6/05/08
BOD 2 250 480 1.70
TSS 26 350 140 4.30
NH3 <5 <5 056 <5
NO3 0.33 189 7.68 1.03
BODi 130 124 200 116

TSSi 136 172 239 146
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Time clock controls on rotor?

City project to add VFD
rotor control system
controlled by LDO probe.
Installation will take place
soon.

Trickling filters
Nitrification basin

1 million gallons

Wet well /

City of Newton
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Things We Tried

Denitrification test in laboratory
Denitrification test with primary sewage
Plant scale test with primary sewage
Denitrification test with glycerol

The one thing that worked-raise MLSS.
Nitrates went down to approx. 8 mg/l.

[ ]
e

Summary for Consistent Results:

Believe control of air blowers needed by
DO or ORP

Believe some kind of readily biodegradable
BOD source such as methanol would need
to be fed to enhance denitrification.

9/7/2008

14



(lay Center

785-632-6326 or 785-630-0679

Clay Center Recent Summary

Date 30m DO DO T(C) Clar NH; NO,

7-18 820 | 3.95| 0.28 | 225 7 0 7 N
7-21 | 860 | 3.68 | 0.25| 235/ 65| O 2 N
7-22 | 860 | 3.16 | 028 | 24 | 8 0 2 N
7-23 [ 830 | 3.09| 025( 24 | 8 0 51| N
7-24 | 760 | 369 | 11 | 24 | 8 0 2 s
7-25 (810 | 04 | 209| 24 | 75| © 15| s
7-28 (830 | 025| 197 24 | 75| © 2 s
7-29 [ 840 | 038 | 1.99| 24 | 7 0 25| s
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Clay Center Recent Summary

Date 30M DO DO T(C) Clar NH NOs

7-30 850 0.41 2.01 24 7 0 3 S
7-31 840 0.66 1.96 24 75 0 6 S
8-1 860 2.96 | 0.38 25 7 0 6 N
8-4 850 3.08 0.42 25 7 0 7 N
8-6 850 2.88 0.45 25 75 0 3 N
8-7 850 2.92 | 0.43 25 7 0 4 N
8-8 820 3.3 0.34 26 7.5 0 3 N
8-11 810 3.25 0.29 25 8 0 6 N

Buhler

Oxidation Ditch with recent upgrade
Upgrade includes VFD controlled by DO
Recently started project

Inching downward a little at a time on the
DO setting for active rotor. Rotor nearest
influent was shut off.

Recently have been obtaining about 5 mg/I
nitrate in effluent.

9/7/2008
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Summary Oxidation Ditches

Very efficient in summer and fall

Used as MLE in some large systems

Seldom “lose it” on ammonia. Not “touchy”
One rotor in good condition always on standby

Does not denitrify well in cold temperatures as
anoxic zones hard to achieve. For year-round good
results aeration control needed.

Power savings. Energy for ditch cut in two.

But—loss of the only rotor on weekend could
result in a violation. Also more monitoring needs.

Two-Stage Aeration, AeroMod System

Primary] Aeration

Clarifier Digester and Overflow Basins not
shown.
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Sherwood
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Sherwood Regional WWTP

Design flow is about 2.4 MGD, Design
P.E. 24,000

2 basin AeroMod plant, each with two
stage aeration.

2007 Nitrate results

- Jan 14.8
- Feb 13.5-19.7
- Mar. 8.77
— Apr. 11.51
-  May 10.29
— June 16.85
- July 9.48
- Aug 13.66
- Sep 4.67
— Oct 0.27
- Nov 15.72
— Dec 15.68

Positive displacement rotors
controlled by VFD

At lower flows only one basin
used; at higher flows 1.5 or two
basins used.

Secondary aeration controlled
by timers. Primary aeration not
under control of timers.

Stage | aeration-585385 gal
Stage Il aeration-502656 gal
Design flow 1.2 MGD

Sherwood Regional WWTP

Nutrient Removal Project with 104g started in April

Aeration rate in primary aeration basin lowered. Secondatyeriod

lengthened a little.

Nitrates have been averaging about 5 mg/I (field test equipmetit)awi
low of about 3.5. In August, field kit nitrate results have been in the

3.0to 3.5 range.

Project in the works to control blower speed by means of a D@®en
Low DOs in late July using only one basin.

9/7/2008
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Phlllipsburg

Phillipsburg WWTP

Design flow is 0.50 MGD
Two stage aeration AeroMod facility

Blowers can be manually controlled by VFDs, secondary amrati
controlled by time clocks.

Nitrate record:

Jan 13
Mar 11
May 7.7
July 9

Sept 10
Nov 10

Feb

Apr 12

June 9.8
Aug 10

Oct 9.2
Dec 11

9/7/2008
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Phillipsburg WWTP

Pretty good denitrification year round

Project began in April, VFDs on air blowers turned down some.

Nitrates (eff.) measured by field test comparator has meafudaug/I

very consistently?

Field Lab, Phillipsburg

8-4 160 42 42 232 4 6 0
8-5 160 1.09 32 23.1 4 4 0
8-6 200 1.92 21 225 4 0 0
8-7 180 2.03 63 220 45 0 0
8-8 180 2.28 20 21.6 4 2 0
8-14 | 180 1.86 27 217 | 4 0 0
8-15 | 160 0.61 65 218 55 0 0
Date | 30 Min DO(1) | DOE@) | T(C) | Clar. | N§ |NO,

9/7/2008
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Single Stage Aeration-Aero Mod System

Inlet Area Digester

. Overflow Box
Clarifier

Lakewood Hills

Lakewood Hills WWTP

Design Flow is 40,000 gal/day

No VFD or other way to control aeration other than valves on
diffusers.

Currently 150 homes on the system. 150 x 2.5 x 75 =.028 MGD
Weekend loading apparent

Record:

— Jan 22.9 Feb 18.5 (Incomplete nitrification)
— Mar 21.2 Apr 39

- May 30.5 June 26.9

— July 22.9 Aug 25

— Sept 27.2 Oct 334

— Nov 30.

Very low BOD and TSS values

9/7/2008
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Lakewood Hills WWTP

Field lab equipment
— Hach ammonia and nitrate comparators
— YSI550A DO meter
— Secchidisc
— Settleometer
Initial settings:
— 2 hrs aeration and two hours rest period of aeration basin.
— DO about 2.0 while in aeration; down to 0.12 at end of inactive cycle.
— Ammonia 0.9 and nitrate 4.0 initially
Weekend load messed things up; ammonia went way up. Blower on
“hand” position untilammonia down again.

Raised DO during aeration cycle; left time clocks alone. Excell
results. Nitrates very low. Recent results in 1-3 mg/l range.

Recent Field Lab Results

250 2.65 .06 76 deep 2 2
8-10 | 250 2.80 .05 76 deep 3 2
8-11 | 250 1.54 .09 74 deep 7 2
812 | 250 2.22 .08 74 deep 4 2
813 | 250 2.35 .05 74 deep 3 lor2
8-14 | 250 2.75 0.10 74 deep | .04 2
815 | 260 2.45 0.20 74 deep | .03 2
Date | 30 Min DO(1) | DO@) | T(F) | Clar. | N5 |NO,

9/7/2008
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Thoughts on Phillipsburg and Sherwood

» These may not be quite as effective for denitrification as
the anoxic zones are on the secondary aeration tanks.

» Variation at St. Marys; low nitrates in all but coldest winter
months.

» Not so critical as far as ammonia levels as there is always
aeration going on in the primary aeration tanks.

» Ease of control of dissolved oxygen levels with the VFD
control of blower motors. Ideal for DO control.

Lakewood Hills WWTP

e Conclusions on Lakewood Hills Plant

For optimum results several changes will need to be done annually as
temperatures change.

— Plantwill denitrify very well as there is plenty of food availabbe f
denitrification.

— Plantwill be “touchy” with respect to weekend or holiday loading.

— DO controls would be very beneficial, but are very expensive for a small
system.

— Probably very conservative settings changed three or four timexa ye
would be best way to operate the plant.
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CONCLUSIONS

Many existing mechanical plants can be operated to obtain some
denitrification, as is.

For consistently good results, automatic aeration controls eede
Most can achieve significant power savings
In the case of oxidation ditches a rotor in good condition would be amndty
But-
— More operator process control is necessary
— Loss of primary rotor for extended time period will resultin permit
violations
— Slugs of high strength wastes may also cause violations withr éytbe of
system.
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