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Introduction

Tools for Compliance Success

Compliance advisors have developed dozens of standard operating procedures (SOPs),

checklists, tools and other products to help systems return to compliance. A few examples of

Compliance Advisors for Sustainable Water Systems these SOPs/tools include:
* Technical Support Program that develops customized ‘
evaluation tools, SOPs, checklists and other unique e B Drinking Water Sampling Calendar (pdf) (32.95 kB) sampling requirements for drinking
documents that a system can utilize to return to

. water systems can be complex and confusing to small operators. The example calendar
compliance.

illustrates when the operator should sample for different parameters.

Why the tool was developed

* It was identified throughout lllinois wastewater
systems that ammonia exceedances are one of the

e B Cross Connection Handout (docx) (983.28 KB) - this handout is intended for drinking water

system operators to distribute to customers. It describes backflow and cross connection

most common NPDES permit violation. scenarios and prevention practices.

c A neQd for additiona! operator guidanC,e was Sugg_EStEd e B Drinking Water System Weekly Inspection Checklist (docx) (30.23 KB) - this is a checklist for
creating a collaboration between lllinois, EPA Region 5 L . : . :
and ERG to develop this tool. drinking water system operators to use while they conduct a weekly inspection of their

system.
Where the tool can be found A _ , |

e https://www.epa.gov/compliance/compliance _ B Ammonia Removal Best Practices Tool (xltm) (2.91 MB) - Excel-based best management

advisbrs-susfainaiole-water-svstems-program#tools practice (BMP) tool to evaluate elevated wastewater treatment plant ammonia effluent

levels.


https://www.epa.gov/compliance/compliance-advisors-sustainable-water-systems-program#tools

Tool Overview

Part 1

General Background Information:

Why Ammonia Removal is important?
Sources of Ammonia
Diagnosing your system and using this tool

How to control for Ammonia in wastewater
systems

* 5 main control parameters
* Alkalinity
* Dissolved Oxygen
* Solids Retention Time
* Temperature
* Biomass
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Why is Ammonia Removal Important?

Excessive ammonia discharged to receiving waterscan
cause serious ecological problems, such as
eutrophication resulting in the depletion of dissolved
oxygen, and excessive algalgrowth. Substantal
concentrations of ammonia in wastewater can also
cause toxicity to fish and wildfife.

Sources of Ammonia

Ammonia comes from many source. Biological
sources include animal protein (meat, blood), Urea,
and Aminc Acids Nitrogen in the air isfixated by
plants into ammonia Ammoenia isalso introduced to
waterbodies by many municipal, industrial, and

agr cultural activities (for example, the use of
fertilzers, corrosion inhibitors, production process
chemicals, and cleaning chemicals).

Diagnosing your system and using

this tool

To dagnose your system after an ammonia
exceedance, have the "System Profile Data Sheet” on
hand including the necessary monitoring ma erials
recommended. After initial daagathering, review
the "Process Flow Chart" for actions and tpstoreduce
ammeonia nitrogen based on the observed parameters
of operation.

SEPA Hllinois Wastewater Plants

How to control for Ammoniain

Wastewater Syst ems?
In order to remove ammonia from wastewater,
ammeonia needs to be converted to Nitrte/Nzrate
or drectly oxidized. This requires specific
conditions in wastewater to allow for the preferred
microorganisms to grow and mukiply thereby
removing ammoniafrom the system. The 5 main
parametersthat promote ths processinciude
Akalinity, Dissolved Oxygen, Solids Retention Time,
Temperaure, Biomass. If your plant is experiencing
excessive ammonia levelsregularly or periodically,
knowledge of one's own system is mportant to
accurately analyze and promote specific conditions
for ammoniaremoval by modifying or "optimizing"

. the treatment process. This analysis s guided by

performing a system profile acrossdifferent parts
of the treatment system.
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NOy Ny
{ntrite/Mitrote)

[Ammonia/Ammonium)]

NO;/NO;

Nitrogen CVCIE (Nitrite/Nitrate) i i (Ammonia/Amrgonium,
* Nitrogen Fixation

Ammonia [MH,): Compound of Nitragen and Hydrogen, naturally 2 gas unbes disoghved in other substances e water).

. o po . ‘ — - — — - -
o N Itrlflcatlon ..... Ammonium (NH+): R:mln'cll‘,-cllargad ian d.ﬂ.mlnmla'fulh an additiznal Hydrogen atom, found naturally as a dissoblved sofid. + Low
pH enwirgnments favar NH4+ and high pH favars NH3

Mitrate [NOy-}: lonof Nitrogen and Oupgen, bkess reactive then {ND;-} and i ofben found in the form of asalt

* An aerobic process in which NTITE (MO, |- tonof Nitragen and Ceygen, mare reactive then (N0, |
NitrOsomOnaS and NItrObaCter baCterIa Nitrification: .::.:Lf:-bi:pma:: in which nitrossmanas and nitrobader babacteria comeert ammaonia and axygen to Nitrite th
C0nvert ammonla and oXygen |nt0 Nitrlte A, refered to as Mean (el Residenae Time {MORT), The amount of time on awerage, a particle remains in the
and Nitrate Snidsnae‘ta'lmn{;'i;nlem'”" MCR or SET (dare) _ Asration Tank TS5 (be) + Clarifisr TS5 (k)
. . . . ' ) o TETWased (25| < Effiuere T35
< This tool is optimizing conditions for ored () = Ef e T35 )

OO Q _ [Flows in miillion gallors per day {MGD} or gallons per day {gpd )} toa treatment plant or treatment proees. Directly
N |tr|f|cat|on Hydraulic Loading: influsnces SAT, system capacity and ower Bow rates

* Denitrification

= Concentration aof e madecules dissobeed in weate e as tewa ter in milligrames per Fver {mg L)
Dissohved Oxyzen [DO): e ® e

mmw The amount of "organic lsad” in asmaple. Meazured in terms of acygen requined for the snganmmes, toconsume

] d [BOD): the erganic material. Mamured 2 miligrams of aoygen consumed per lter of water fmg/LL
o QR Bomass: Tatal i ¥ barial wting of lvi e, wastas, dead s, and deti
Definitions and formulas used R

during the activated sudge prowss. Messured 2= miligrams of solids per e of water mgJL)

throughout the tool =

Mired Liquer volitile The valatile portion of MLSS o represent the mnentration of arganizrs present. Units are in miligrams of v olitile
suspended Solids solids per liter of water {mg/L
[MLVES)
The capacity of water Suastewater toneutralize acids. Capacity s messuned by the water's antent of carbanate,
Hlalinity: bi carbonate and hydroxide. It iz expremed inmgfLof equivalent calcium arbonate. “Itis not the same as pH
becuse water doesn’t not hawe tobe strong by basic to hawve high alkalinity.
A pracess cantral method based on maintaining a specified balance between available food |BOD}introduced to
the microong anisms and existing microanganisms already in the system (MLVES).
800 iz
MLVSS (Ibs)
- _________________________________________________________________|

FfM Ratio:
Food or Microprganicm Ratio =
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System Profile Data Sheet

e Values surrounded by a red box
are calculated automatically

based on the data entered above.

e Bottom of the sheet has a short
list of equipment needed to
collect all the sufficient data.

* The data sheet is formatted to be
printed out and brought in the
field if desired.

System Profile Data Sheet

&FPA  (Report data within 7 days of Ammonia Excursion)
|

Influent/Before Treatment
Under Aeration
Effluent

Concentration Under Aeration
Aerator Run Time (hours/day)

Design Flow

Influent Flow

Effluent Flow

Hydralic Loading Capacity (36)

Volume Under Aeration (MG)
Veolume Under Clarification [MG)
Veolume Wasted (MG)

TSS Under Clarification (mg/L)
TSS Under Aeration (mg/L)

TSS Wasted (WAS) (mg/L)
Effluent TSS (mg/L)

Volatile Portion (MLVSS) (mz/L)
SRT (days)

Alkalinity (mg/L CaCO3)

#DIV/0!

#DIV/0!

Type of Ammonia Excursion? Yes/No Date of Samples
[Always "High"
Seasonal
Sporadic

Temperature (*F)

Influent/Before Treatment
Under Aeration
Effluent

Influent/Before Treatment
Before Aeration
Effluent

*If no additional process is accounted for use

Influent BOD value

Food to Microorganism Ratio

Ammonia (mg/L)
Collection Sy stem

Influent/Before Treatment
Under Aeration
Effluent

% Removal

#DIV/0!

[C#ovjor |

*Values surrounded by a red box are calculaed automatically, no input is required.

Equipment List

Lab TSS Analysis or TSS Probe BOD Lab Analysis
Lab Ammonia Analysis or Ammona Test Kt Thermometer
DO Meter Sludge Judge

Alkalinity Test Strips or Probe
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Data Collection Using the
System Profile Data Sheet

* Important to collect data as soon as an ammonia
excursion is known as system conditions can
change quickly and the resulting microbial
population will reflect that.

Note: not all cells need to be filled in, a lagoon system
is not going to have as many control mechanisms as an
activated sludge system.
* Type of ammonia excursion

* Always “high”

* Seasonal

* Sporadic

+* understanding the type of excursion
experienced can tell you a lot as to why the
excursion is happening

System Profile Data Sheet

&FPA  (Report data within 7 days of Ammonia Excursion)

Alkalinity (mg/L CaCO3)
Influent/Before Treatment
Under Aeration
Effluent

DO (mg/L)
Concentration Under Aeration
Aerator Run Time (hours/day)

Design Flow

Influent Flow

Effluent Flow

Hydralic Loading Capacity (36)

SRT (days)
Veolume Under Aeration (MG)
Veolume Under Clarification [MG)
Veolume Wasted (MG)
TSS Under Clarification (mg/L)
TSS Under Aeration (mg/L)
TSS Wasted (WAS) (mg/L)
Effluent TSS (mg/L)
Volatile Portion (MLVSS) (mz/L)
SRT (days)

#DIV/0!

#DIV/0!

Type of Ammonia Excursion? Yes/No Date of Samples
[Always "High" |
Seasonal
Sporadic

Temperature (*F)

Influent/Before Treatment
Under Aeration
Effluent

Influent/Before Treatment
Before Aeration
Effluent

*If no additional process is accounted for use

Influent BOD value

Food to Microorganism Ratio

Ammonia (mg/L)
Collection Sy stem

Influent/Before Treatment
Under Aeration
Effluent

% Removal

#DIV/0!

[C#ovjor |

*Values surrounded by a red box are calculaed automatically, no input is required.

Equipment List

Lab TSS Analysis or TSS Probe BOD Lab Analysis
Lab Ammonia Analysis or Ammona Test Kt Thermometer
DO Meter Sludge Judge

Alkalinity Test Strips or Probe
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Process Flow Chart

* Start at 1. and progressively move to 2. 3. 4.
5. as each parameter meets specifications.

* Each parameter has a Yes or No option and
Tips to achieve the desired range

* The 5 steps correlate with data categories in
the System Profile Data Sheet

*  “Your Value” boxes are automatically
populated based on data entered in the
System Profile Data Sheet. The value will
indicate a check mark, explanation point or X
depending on how far it is outside the
recommend range.

* Each modification may take more then 1 SRT
(Biological Growth Cycle) for changes to be
observed in system.

Process Flow Chart
artat 1. ond progressively move to 2. 3. 4. 5. g5 eoch porometer meets specifico tions.

‘r“'; EPA Mote thot this process m

1. Alkalinity
Is the Alkalinity concentration between 75 mgyL CaC0 3 and 250 mg/L CaCO 3?7

Yes |Proceedto DO
Mo |Consder the tips below to increase your akalinity concentration to & least 75 mg/L

Tips
Alkalinity & the first parameter to change in the system as opposed to pH which has a lag time due to how
quickly CO z can be released into the air. Low alkalinity reswits in incomplete nitrification and depressed pH. For
nitrification to occur, 7.1 mg/CaC03 i depleted per 1 mg of Ammaonia oxidized to Nitrate/Nitrite.
To increase Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount required
dependent on how much ammona needs to be oxidized (8:1 massratio of Alkalnity to Ammonia is commonly
used).
Well water often hassignificantly higher alkalinity than surface water and can often be added to the treatment
process supplementing asystem'salkalinity needs.

Nitrifying bacteria are slow growing compared toe other bacteria found in wastewater and require at least 7

days to become established. If the plant is running above design capacity (>100%) and SAT is too low, there may
Your Value

2. Dissolved Oxvgen (DO} Imaf] not enough time for the bocteria to obsorb/ronvert ammonia to Nitrice/Nitrate. Conversely, if the system is
Is the DO concentration under aeration between 0.5 mg/L and 5 ma/L? o 25 being underutilized and has a high SRT, accumulated solids can be anaerobically digested and ammonia can be
Yes |Proceed to Solids Retention Time and Hydraulic Loading Capacity re-reieased into the system. — . .
No |Consider the tips below to move your DO concentration to the recommended range ITthe system allows, run treatment trains in parallel to decrease ERT or sequentialto increase SAT

Take process units online or offline as appropriate to stay within the recommended percent capacity of system
design (e.g., pond celk, aeration basins, sscondary clarifiers).

Ti
- Install baffling in key locations to slow down flow and prevent short circuiting.

The nitrification process consumes a large quantity of oxy gen. If there is not enough DO available to the - - -
microorganisms then the process can be suppressed. Nitrifying bacteria need 4.6 mg of oxygen to convert 1 mg  A0iust the amount of solids removed from the system per day to achieve the recommended SRT.

. - . During colder months, ncrease SRT to account for lower biological activity and slower growth from the
of Ammonia to Nitrite/Nitrate.

Toincrease DO in the system: increase blower, aerator speed or incresse the oycle time "on nitrifying bacteria.
Add additional zeration equipment to system as needed to maintain adequate DO and allow for @ more even 4. Temperature Your Value {*F)
distribution.

Is the temperature of the wastewater under aeration between 61*F and 113°F7 W 68
Proceed to Biomass
Consider the tips below to move temperaure tothe recommended range

@ir movement across the surface of the basin.

Expose the microorganisms to the atmasphere by removing covers/vegetation and anything that would reduce %l
Mo
Ponds: remove floating aquatic vegetation (e.g, duckweed). Significant duckweed can reduce the natural

oxygen transfer from the atmosphere to the pond water.

Tips
3. Solids Retention Time ISRT] & Hydraullc Loadlng capauty u."'c] Biological activity and nitrification are highly dependent on temperature; the lower the temperat ure the slower
Isthe SRT between 7 and 14 days? SRT (days) I8 13.27 the piviogical activity. Below 41 degrees F, nitrification ceases.
Is the hydraulic leading capacity between 50% and 99%? HLC (%) | 80 Cover basins to retain hea.
Yes |Proceed to Temperature Increase SAT to accommodate slower bickegical activity.
No |Consider the tips below to move your SRT and/or HLC to the recommended range Ifthe air & warmer than the water, create surface disturbance to allow maore water to make contact with the
air, this can be achieved by surface aerators or mixers.
Tips - Your Value [FM
5. Biomass ralic}
Is there enough food for the microorganisms to grow and multiply without overloading the
system? (F/M Ratio 0.2 - 0.6) Q 0.30

Yes |Procesd to Additional Actions
Mo |Consider the tips below to improve the F/M ratio

Tips

The performance of the system can be suppressed if there is not an adequate population of nitrifying bocterio to
accommodate the incoming waste stream or if the incoming waste stream 5 too little for the microorganisms to
reproduce. The system may be overioaded or underipaded for the following reasons:

- seasonal ioad pattemns such as offseason or toUrst SEQsSONS,

- microg rganisms are under aeration for toe long and they have consumed all of the existing food availabie,

- incomeing waste locks specific compenents for continved nitrifying bocterio growth, such as industrial waste.
Supplement BOD by adding a food source to the system (e.g., dog food, glucoss)

Provide supplemental mixing to keep food and microorganisms suspended and in contact with each other
Adjusting the active process units of the plant to account for the gpproximate loading observed (2.2, shutting
down or isolEting treatment trains to concentrate existing microbes or temporarily increasing capacity for
seasonal loading fluxes).



Tool Overview
(Part 5)

Additional Actions

* Sometimes there may be factors that the
system operator cannot control that are
contributing to ammonia noncompliance.

* Inthese cases, it is important to
understand potential contributors by
performing additional analysis.

Alternative Ammonia Removal
Methods

* |In cases where system design does not
allow additional optimization for
ammonia removal, alternative methods
can be utilized.

* There is typically significant capital
investment involved

Arethere any site-specific varables, such as those listed below, tha are contributing to the elevated ammonia
levels?

Microbial Assessment - How abundant are the nirifying bacteria? (e.g., lab microscope assessment)

Shock load ldentification - Are there major fluctuationsin loading to the plart? (e, BV park dizharge, septic
hauler)

Collection System Survey - Where isthe high ammonia nfluent coming from?

Industrial or lllegal Dumping - Could there be any unknown contributors to the system?

Lab Water Analysis - Could there be a contaminant that is depressing biokbeical activity ? (e g, dignfecting agent

from cleaning operations
Internal Process Change - Were there any major plant adjustments or changes in operatiocnswithin 1 SRT of the

most recent ammonia excursion?
Alternative Ammonia Removal Methods

These methods are an option when the current system design and capacity do not allow for additional ammonia
remowval (the system & fully optimized in the current state). Methods are usually applied late in the process at
plant effluent. There istypically senificant capital nvestment or operaional changes involved.

Ammonia Stripping - Ammaonia & converted to agas in the presence of high pH wastewater (10.5-11.5) and ar.
Breakpoint Chlorination - Adding chiorine until the ammonia has been oxidized to nkrogen gas.

lon Exchange - Passing ammonia-laden wastewater through aseriesof columns packed with natural or
synthetic resins with a particular charge (zeolte/clnoptilolite).
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* References

 Sampling equipment
examples

e Contact Information

SEPA References

Kerri, Kenneth D. Advanced Waste Tregtment: A Field Study Troining Program . Sth ed,, California State University, 2008,

ABC Formula/Conversion Toble for Wastewater Tregtment, Industrisl, Collection and Loborgtory Exams .
hitpsyfwww. abooert. orgfpd f_docs/abowwifct able. pdf.

WEF. W stewater Tregtment Funda mentals i- Liguid Tregtment . 1sted., Water Environment Federation, 2018,

sampling Equipment Examples

&
*
“
. *

ANty ammons .

et Stras Text Strips
Stationary
C0 Probe

= L L] L] L] L]
M iti-parameter Shudge Judge
Foedd TestKit
Equipment Vend ors

httpesdfww. usoblushoo k comydefoult aspr
httpsfwww. hoch.comy/”

httpzAwww. ysioomy”

https:/fwww. chemetrics.com/’

For additional Infromation or Questions Contact :
Ted Flatebo (he/him)
Emvirgnmental Engnesr
Water Enforcement and Compliance Assurance Branch
U.5. Environmental Protection Agency, Region 5
77 W Jackson Blvd. (ECW-15J) Chicago, IL 60604
Fhone: 312- BE6-3402
Email: Flatebo.Ted @spa.gov

Mike Back
Environmental Scentist
Cor tified W astew ater Treatmeant Plant Operator: Califor nia|Vinginia
Eastern Reseanch Group, Inc.
14555 Avion Parkway, Suite 200, Chantilly, va 20151
Phone: (703} 533-1614
Email: Mikes. Beck@erz.com
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System Example 1

Sampling Event 1

e System Type: Recirculating Sand Filter
* Initial Excursion Type: Always “High”

» Effluent Ammonia Limit: 5 mg/L

Note:

 City uses a surface water source for drinking
water needs

System Profile Data Sheet

EPA (Report data within 7 days of Ammonia Excursion)
1 ——

Influent/Before Treatment

Alkalinity (mg/L CaC032)

70

Under Aeration

60

Effluent

35

Concentration Under Aeration

2

Aerator Run Time [hours/day)

24

Design Flow

Flow (MGD)

15

Influent Flow

0.9

Effluent Flow

Hydralic Loading Capacity [3)

Volume Under Agration [MG)

olume Under Clarification [MG)

Volume Wasted [MG)

TS5 Under Clarification [mgfL)

TS5 Under Aeration [mg/L)

TSS Wasted [Was) (mg/fL)

Effluent TS5 [mg/L)

olatile Portion [MLYSS) [mg/L)

SRT [days) #DIV/D!

Type of Ammonia Excursion? YesiNo Date of Samples
Always "High" X | 9/1/2022
Seasonal
Sporadic

Temperature (*F)

Influent/Before Treatment
Under Aeration
Effluent

Influent/Before Treatment
Before Aeration
Effluent

*If no additional process is accounted for use

Influent BOD value

0.85
57 Food to Microorganism Ratio #DIV/0!

65
68
70

350

245

30

Collection System

Influent/Before Treatment

Under Aeration
Effluent ‘

15

14

12

10

% Remaowal

29

Values surrcunded by a red box are calculated automatically, no input is requirel

Equipment List

Lab TSS Analysis or TSS Probe

BOD Lab Analysis

Lab Ammaonia Analysis or Ammonia Test Kit

Thermometer

DO Meter

Sludge Judge

Alkalinity Test Strips or Probe




System Example 1

Sampling Event 1

The alkalinity does not fall within the
recommend range, so the first answer is *No.

Once a *No is answered, stop moving through
the process flow chart until the parameter is
within range using the tips provided.

Why is alkalinity important?

* Each parameter has a similar (why important?)
section.

Tips to increase alkalinity

Process Flow Chart

Start at 1. ond progressively move to 2. 3. 4. 5. as each parameter meets specifications.

N
'\"I""'EPA Note that this process may take more than one SRT (biological growth cycle) to complete.

Your Value
[mg/fL caCo3)

Is the Alkalinity concentration between 75 mg/L CaCO 3 and 250 mg/L CaCO3? | 70

Yes |Proceedto DO

No |Consider the tips below to increase your alkalinity concentration to at least 75 mg/L

Tips

Alkalinity is the first parameter to change in the system as opposed to pH which has a lag time due to
how quickly COz can be released into the air. Low alkalinity results in incomplete nitrification and
depressed pH. For nitrification to occur, 7.1 mg/CaCO3 is depleted per 1 mg of Ammonio oxidized to
To increase Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount
required dependent on how much ammonia needs to be oxidized (8:1 mass ratio of Alkalinity to
Ammonia is commonly used).

Well water often has significantly higher alkalinity than surface water and can often be added to the

treatment process supplementing a system's alkalinity needs.
N s . AT




Process Flow Chart

Start at 1. and progressively move to 2. 3. 4. 5. as each parameter meets specifications.
n
\""‘Em Note that this process may take more than one SRT (biological growth cycle) to complete.

Is the Alkalinity concentration between 75 mg/L CaC0 3 and 250 mg/L CaCO3? o 120

Yes |Proceed to DO
No |Consider the tips below to increase your alkalinity concentration to at least 75 mg/L

Tips

Alkalinity is the first parameter to change in the system as opposed to pH which has a lag time due to
how quickly COz can be released into the air. Low alkalinity results in incomplete nitrification and

S t r T '] E r T ] | 1 depressed pH. For nitrification to occur, 7.1 mg/CaCO3 is depleted per 1 mg of Ammonia oxidized to

y S e X a p e To increase Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount

required dependent on how much ammonia needs to be oxidized (8:1 mass ratio of Alkalinity to

Ammonia is commonly used). =

‘Well water often has significantly higher alkalinity than surface water and can often b Svstem P I'Ofl Ie Data Sheet

treatment process supplementing a system's alkalinity needs.

S TTTMEssss——— Ta——

EPA (Report data within 7 days of Ammonia Excursion)

Type of Ammonia Excursion? XYesiNo Date of Samples
Always "High" No [ 9/15/2022
e System Changes w
Sporadic No

* Added sodium bicarbonate every other day to the —

influent to increase alkalinity e /oefore Traztmen 1O Infuendeetere Trescmens =
Effluent &0 Effluent 70
Sampling Event 2 DO (me/L) BOD (me/L)
Concentration Under Aeration Influent/Before Treatment 348
Aerator Run Time (hours/day) Before Aeration 247
* Systems operators collected new data 14 e R D e
. . o, . Design Flow 15 Influent BOD value
days after the start of the alkalinity addition. rteer o |
Effluent Flow 0.85 F/M Ratio
Hydralic Loading Capacity (%) 57 Food to Microorganism Ratio
¢ AIkallnlty is now at 120 mg/L, well within
Volume Under Aeration [MG) Ammonia (mg/L)
the recom mended ra nge. Volume Under Clarification [MG) Collection System 15
Volume Wasted [MG) Influent/Before Treatment 14

T5& Under Clarification [mg/L) Under Asration 7

. e . M TSS Under Aeration [mg/L) Effluent ‘

 System is now within compliance at 4 mg/L —— e -
Effluent TS [mg/L)

olatile Portion [MLVSS) [mz/L)

SRT [days) #DIV/0!

alues surrounded by a red box are calculated automatically, no inputis requirel

E List
Lab TS5 Analysis or TSS Probe BOD Lab Analysis
Lab Ammonia Analysis or Ammonia Test Kit Thermometer
DO Meter Sludge Judge

Alkalinity Test Strips or Probe




System Example 2

Sampling Event 1
e System Type: Multi-cell lagoon
* Initial Excursion: Always “High”

* Ammonia Permit Limit: 4 mg/L

Note: Significant vegetation on and around
lagoon

System Profile Data Sheet

EPA (Report data within 7 days of Ammonia Excursion)
T EEEEE—

Influent/Before Treatment

Alkalinity (mgfL CaCD3)

215

Under Aeration

150

Effluent

1325

Concentration Under Aeration

0.4

Aerator Run Time [hours/day)

&

Dresign Flow

Flow {MGD)

12

Influent Flow

0.8

Effluent Flow

Hydralic Loading Capacity [3)

Volume Under Aeration [MG)

Wolume Under Clarification [MG)

Volume Wasted [MG)

TSE Under Clarification [mg/L)

TSS Under Aeration [mg/L)

TS5 Wasted [WAS) [mg/L)

Effluent TS5 [mgfL)

Volatile Portion [MLVES) [mg/fL)

SRT [days) #DIV/o!

Type of Ammaonia Excursion? YesiNo Date of Samples
Always "High" Yes | 8f1/2022
Seasonal
Sporadic

Temperature (*F)

Influent/Before Treatment
Under Aeration
Effluent

Influgnt/Before Treatment

67

68

71

312

Before Aeration

212

Effluent

20

*If no additional process is accounted for use

Influent BOD value

0.7/9
66 Food to Microorganism Ratio #DIv/o!

Collection System

15

Influgnt/Before Treatment

14

Under Aeration

10

8

Effluent ‘

% Removal

43

Values surrounded by a red box are calculated automatically, no inputis requirel

Equipment List

Lab TSS Analysis or TSS Probe

BOD Lab Analysis

Lab Ammonia Analysis or Ammonia Test Kit

Thermometer

DO Meter

Sludge Judge

Alkalinity Test Strips or Probe




System Example 2

Sampling Event 1

e Step 1: Alkalinity concentrations look to be
within range so answer *Yes to proceed to
Step 2: DO

* DO concentration is low at 0.4 and not within
range, therefore the answer is *No

e Whyis dissolved oxygen important?

* Tips for increasing DO in a system

Process Flow Chart

Start ot 1. and progressively move to 2. 3. 4. 5. as eoch parameter meets specifications.
o
\""?A Note that this process maoy take more than one SRT (biologicai growth cycie) to compiete

Your Value

Alkz (me/L Cac03)
Is the Alkalinity concentration between 75 mg/L CaCO 3 and 250 mg/L CaCO3 ? o 215

Yes |Proceed to DO

No |Consider the tips below to increase your alkalinity concentration to at least 75 mg/L

Tips

Alkalinity is the first parameter to change in the system as opposed to pH which has a lag time due to
how quickly CO 2 can be released into the air. Low alkalinity results in incomplete nitrification and
depressed pH. For nitrification to occur, 7.1 mg/CaCO3 is depleted per 1 mg of Ammonia oxidized to
To increase Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount
required dependent on how much ammonia needs to be oxidized (8:1 mass ratio of Alkalinity to
Ammonia is commonly used).

Well water often has significantly higher alkalinity than surface water and can often be added to the
treatment process supplementing a system’s alkalinity needs.

2. Dissolved Oxygen (DO)
Is the DO concentration under aeration between 0.5 mg/L and 5mg/L? K 04

Yes |Proceed to Solids Retention Time and Hydraulic Loading Capacity

No |Consider the tips below to move your DO concentration to the recommended range

Tips
The nitrification process consumes a large quantity of oxygen. If there is not enough DO available to
the microorganisms then the process can be suppressed. Nitrifying bacteria need 4.6 mg of oxygen to
convert 1 mg of Ammonia to Nitrite/Nitrate.
To increase DO in the system: increase blower, aerator speed or increase the cycle time "on".
Add additional aeration equipment to system as needed to maintain adequate DO and allow for a
more even distribution.
Expose the microorganisms to the atmosphere by removing covers/vegetation and anything that
would reduce air movement across the surface of the basin.
Ponds: remove floating aquatic vegetation (e.g., duckweed). Significant duckweed can reduce the

natural oxiien transfer from the atmosihere to the pond water.



System Profile Data Sheet

«EPA. (Report data within 7 days of Ammonia Excursion)

Type of Ammonia Excursion? YesiNo Date of Samples
Always "High" Yes | Bl14/2022

Seasonal
Sporadic
Alkalinity (mg/L CaCD3z) Temperature [*F)
S E | 2 Influent/Before Treatment 215 Influent/Before Treatment
St e m X a m e Under Aeraticn 150 Under Aeration
y p Effluent 125 Effluent ow Chart

. as each parameter meets specifications.

: BOD (me/L ST (bitogica growth k)t compete.
* System Changes: _ (me/L) (me/L)
Concentration Under Aeration 2 Influent/Before Treatment

. . Agrator Run Time [hours/day) 18 Before Aeration {mefl CaCO3)
* Removed aquatic vegetation around the Efluent Cac0s and 250mg/L CacO3?
parameter of the lagoon and on the lagoon [ il W o additions| process s sccountadforuse lb o ncentration to ot least 75 me/L
SuU rfa ce Influent Flow 08
Effluent Flow 072 Folomi em as opposed to pH which has a lag time due to
° I d t t. t 1 8 h d Hydralic Loading Capacity [3) 66 Food to Microorganism Ratio alinity results in incomplete nitrification and
ncrease aera OF run Ime O ours a ay 03 is depleted per 1 mg of Ammonia oxidized to
ate or lime prior to aeration. The amount
Sampling Event 2 Wolume Under Aeration [MG) Ammaonia (mg/L) to be oxidized (8:1 mass ratio of Alkalinity to
‘olume Under Clarification [MG) Collection System
Volume Wasted [MG) Influent/Before Treatment han surface water and can often be added to the
¢ SyStems Operators CO“eCted new data 14 T5E Under Clarification (mg/L) Under Aeration
. Your Value
days after the changes were performed. TSS Under Aeration (mg/L) Efluent )
TEE Wasted [WAS) [me/L) % Removal

* DOis now at 2.0 mg/L Efluent 1SS (me/L)

Volatile Portion [MLVSS) [mg/L)
SRT [days) #DIV/0!

ncentration to the recommended range

* Ammonia is now within compliance at 3
mg/L

of oxygen. If there is not enough DO available to

Falues surrcunded by a red box are calculated automatically, no inputis requirel sed. Nitrifying bacteria need 4.6 mg of oxygen to

Equllmem List tor speed or increase the cycle time "on".

Lab T55 Analysis ar TS5 Probe BOD Lab Analysis eded to maintain adequate DO and allow for a
Lab Ammonia Analysis or Ammonia Test Kit Thermometer
o0 Meter Sludge Judge emoving covers/vegetation and anything that
Alkalinity Test Strips or Probe g basin.

uckweed). Significant duckweed can reduce the
ne pond water.

L ———— e —




System Example 3

Sampling Event 1

e System Type: Small activated sludge plant
* Initial Excursion: Sporadic

* Ammonia permit limit 4 mg/L

Note: It is after the height of tourist season
and loading into the plant has decreased

¢ An activated sludge plant contains enough
complexity to input values for all cells.

Process Flow Chart

1. Alkalinity is below recommended range

System Profile Data Sheet

EPA (Report data within 7 days of Ammonia Excursion)

Type of Ammania Excursion? YesiNo Date of Samples
Always "High" | 8/15,/2022
Seasonal
Sporadic Yes

Influgnt/Before Treatment

Alkalinity (mg/L CaC03)

Under Aeration

Effluent

74
60
40

Concentration Under Aeration

DO (mg/L)

Aerator Run Time (hours/day)

Design Flow

Flow (MGD)

0.75 Influent/Before Treatment 312
12 Before Aeration 212
Effluent 20

15

Influent Flow

1.2

Effluent Flow

1.2

Hydralic Loading Capacity [38)

B0

Wolume Under Aeration [MG)

Wolume Under Clarification [MG)

Volume Wasted [MG)

TS5 Under Clarification [mg/L)

TS5 Under Aeration (mg/L)

TS Wasted [WAS) (mg/L)

Effluent TSS (mg/L)

Temperature (*F)

Influgnt/Before Treatment 67
Under Aeration ]
Effluent 71

BOD {mg/L)

*If no additional process is accounted for use
Influent BOD value

Food to Microorganism Ratio

0.40

Vaolatile Portion (MLVSS) [mg/L)

SRT [days)

05
0.5 Collection System 15
0.03 Influent/Before Treatment 14
2100 Under Aeration 12
2100|  Effluent —-—) 10
B500 % Remaval 29
20
0.6
753 Process Flow Chart

alues surrcunded by a red box are calculated automati

Equipment List

Lab T55 Analysis or TSS Probe

Lab Ammonia Analysis or Ammaonia Test Kit

DO Meter

Alkalinity Test Strips or Probe

Start ar 1. and progressively move to 2. 3. 4. 5. as each parameter mects specifications.

Note that this process may take more than one SRT (biological growth cycle) to complete.

SEPA

Your Value
[mgfL caco3)

I 74

Is the Alkalinity concentration between 75 mg/L CaCO 2 and 250 mg/L CaC0z?

Yes |Proceed to DO

No

Consider the tips below to increase your alkalinity concentration to at least 75 mg/L

Tips

Alkalinity is the first parameter to change in the system as opposed to pH which has o lag time due to
how quickly COz can be released into the air. Low alkalinity results in incomplete nitrification and
depressed pH. For nitrification to occur, 7.1 mg/CaCO3 s depleted per 1 mg of Ammonia oxidized to

Toincrease Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount
required dependent on how much ammonia needs to be oxidized (8:1 mass ratio of Alkalinity to
Ammonia is commonly used).

Well water often has significantly higher alkalinity than surface water and can often be added to the

treatment process supplementing a system's alkalinity needs.




System Example 3

Sampling Event 2

* To increase alkalinity, the system
elected to add lime as a source of
CaCO3 since it was readily available.
Increasing the alkalinity to 156mg/L,
well within range.

«*» Ammonia in the effluent was reduced
from 10to 8

e 2.DOis close to still being within range.
However, if the oxygen is not well
distributed then it is a best practice to
provide a buffer of additional DO.

System Profile
<EPA (Report data within 7 days oj

Type of Ammonia Excursion? YesiNo
Always "High"
Seasonal
Sporadic Yes

Alkalinity {mg/L CaC03)
Influent/Before Treatment
Under Aeration
Effluent

DO (mg/L)
Concentration Under Asration

Aerator Run Time (hours/day)

Flow (MGD)
Design Flow
Influent Flow
Effluent Flow
Hydralic Loading Capacity (%)

SRT (days)
Wolume Under Aeration [MG)
Wolume Under Clarification [MG)
Volume Wasted [MG)
TS5 Under Clarification [mg/L)
T35 Under Aeration [mg/L)
T55 Wasted (WAS) (mg/L)
Effluent TSS [mg/L)
olatile Portion [MLVES) [mg/L)
ERT [days)

156

135

90

Process Flow Chart

Stard 28 £ and progrossiials mee o 8 8 £ L o soch paramotor mesls spocifications.
L)
ﬁEPA Noto thad s process may fake move ihak ohe SET fiiocdogrical garovh cpolaf fo compiofe.

CaC03z)

A e A ande conmenination batvaen Fomeet SO0 2 and S5 mal Ll 2 ¢
Yes |Proceedto DO

Mo |Conzider the tips below toincrease vour alkalinity concentration to at least 7S mgll

Tips
A b it Snek o arameian o changa i Yhe Sienham 2 aooosnsd i o wivich Aar a2 bag dime
L fne eaindde S 5 oan Ba rafaasadtinie e i Low aladinde rasil i scomoiaia
A anian s oanassnad ol Foradniinationn fo oo, Tmapds el T i dandatadingr Fmag of
Taincreasze Alkalinity, you can add sodium bicarbonate or lime prior to aeration. The amount
required dependent on how much ammonia needs to be oridized [5:1masz=s ratio of Alkalinity to
Ammonia iz commonly used).

well water often has significantly higher alkalinity than surface water and can often be added ta
the treatment process supplementing a system's alkalinity needs.

Tuur Taluas
[magfL)
0.4

2. Dissolved Oxygen (DO)
L iia B e aninatian wndar aonainan Sotvesn E 5 munl and St 7 [ 2
Proceedto Solids Betention Time and Hydraulic Loading Capacity
Consider the tips below ta mave vour 00 concentration to the recommended range

Yes
Mo

Tips
TP R N DS ST 3 RS R A o iaman, M ans B nad snoagiy D
Fuiadadia o M misnsonganiame Haen S process oan ba soonsnnnd Mg Hacionis nooad
& Sy of panagan o ok Ty of dmmons fo Misda e
Toincreaze 00 in the syustem: increase blower, asrator speed ar increase the cycle time "on”,
Add additional aeration equipment to sustem as needed to maintain adequate 00 and allow for
amore even distribution.
Expose the microorganisms ta the atmosphere by removing covershvegetation and anuthing that
would reduce air movement across the surface of the basin.
Ponds: remove Hoating aquatic vegetation [e. g., duckweed]. Significant duckw eed can reduce
the natural oxvgen transfer from the atmosphere to the pond water.

Ammaonia (mg/L)

Collection System 15
Influent/Before Treatment 14
Under Asration 10
Effluent ‘ B
% Removal 43




System Example 3

Sampling event 3

e DO is now up to 2.5 by increasing aerator run
speed and time.

 Ammonia in the effluent has also improved,
coming down from 8 to 6 mg/L

YesiNo

Type of Ammonia Excursion?

System Profile Data Sheet

EPA (Report data within 7 days of Ammonia Excursion)

Date of Samples

Always "High"

8f29/2022

Seasonal

Sporadic Yes

Alkalinity (mg/fL CaCD3)

Influent/Before Treatment 156
Under Agration 135
Effluent 90

Concentration Under Aeration 25

DO (mg/L)

Aerator Run Time [hours/day) 18

Flow (MGD)

Design Flow 15
Influent Flow 1.2
Effluent Flow 12
Hydralic Loading Capacity (3] BOD

Volume Under Aeration [MG) 05
Volume Under Clarification [MG) 05
Volume Wasted [MG) 0.03
TEE Under Clarification [mg/L) 2100
TS5 Under Aeration [mg/L) 2100
TSS Wasted [WAS) [mg/L) B500
Effluent TS5 [mg/L) 20
olatile Portion [MLVES) [mg/L) 0.6
ZRT [days) 755

Temperature [*F)
Influent/Before Treatment
Under Aeration

Effluent

BOD (mg/L)

Influent/Before Treatment

Before Aeration
Effluent

*If no additional process is accounted for use
Influent BOD value

F/M Ratio

Food to Microorganism Ratio

Ammonia (mg/L)
Collection System
Influent/Before Treatment
Under Aeration

Effluent ‘

% Remaowal

Values surrounded by a red box are calculated automatically, no inputis requirel

Equipment List
Lab TSS Analysis or TSS Probe BOD Lab Analysis
Lab Ammonia Analysis or Ammonia Test Kit Thermometer
DO Meter Sludge Judge

Alkalinity Test Strips or Probe




CaCD3)

& thha A el ronssntration beireen Temml S35 and S50 mat C2007 = 7 [P 156
Yes |Proceedto DO
Mo |Consider the tips below toincreasze vour alkalinity concentration ta at least 75 magll

Tips

At i iaa St a3 AmEhar 80 SAHAns 1 B sntam A5 onposad i o s s 2 b time
sa do foiv gk £ & nan b asda asad i e ad Lo adainde rasads i ineomodaia
Adrination and daonarnad oft Fornsniication o oocwr. T mal el 0 i dandanad oo Ty of
Taoincrease Alkalinity, vou can add sodium bicarbonate or lime prior to aeration. The amount
required dependent on how much ammonia needs to be oxidized [3:1mass ratio of Alkalinity to

Ammonia iz commenly used].
‘well water aften has significantly kigher alkalinity than surface water and can often be added o

Syst e I I I E X a I l ' p | e 3 the treatment process supplementing a sustem’s alkalinity needs.
Tuur Talus

2. Dissolved Oxygen (DO) e
& s ST e ante 28800 sander 2oration Sotvesn £.5 mat ad S aml P o 2.5
“'es [Proceed o Solids Retention Time and Hydraulic Loading Capacity
Mo |Consider the tips below to move vour 00 concentration to the recommended range

Tips
FHun R SN DD ST CONIFTION 3 L3R et ity oF Segan, #ihens & aos sncoagih DO
F IR 2 50 MRS RO AT B e procens nan b supmonesnad Mg Sacionia nesd’
& S oF oigan o coneant Ty of Smmoniz fo Mistolnans,

Sampling event 3 Taincrease D0 in the o — e e e e
Add addmﬂﬂj‘ iT‘:ﬂﬂE Solids Retention Time (SRT) & H\ﬂ:lraullc Loading Capacity (HLIRCLEE ZIUH
e 3.SRTis Currently at 7.53 and is on the low Expose the microorganis A thhe SET batasan Fand M dquss ST 4 i
.. T . would reduce i movem: A i Sadnaentis dn i o 3oacdy Sofveon SR and FET AL 80
end to select optimize for nitrifying bacteria Ponds: remave floaing 3 Yag | Procesd to Temperature

th tuaral I: f . .
S OSE SIS o | Consider the tips below to mowve your SPT andlor HLC ta the recommended rangs

growth
. . . Ti
* TI pS fO rincreasl ng S RT Uiy SAhania A kan s u‘a.m&.@dd‘up;ﬁwmm b T £ D I SN TR R B e et S
Stfagat Fdaver o Sacome aatabished F e olant & i 2bowa anim oo b BT

A ST i o done, Maana maa nad Sraonamt] S Sor e Aaniania b 2o inaniant Ammonia o
At flinatn Sonoannaly i sestam & Saing snndaniiinad and a2 fugh SET
Sooamuaatnolit man Ha anaannbis i dimented A0 ATmonea 0.0 Ha ra-nafagnad o S

If the zystemn allow s, run treatment trainzs in parallel to decrease SRT ar sequential to increase
Take process units online or offline as appropriate ta staw within the recommended percent
capacity of zustem design [e.g., pond cellz, aeration basins, secondary clarifiers).

Inzstall baffling in kew locations to slow down flow and prevent shart circuiting.

) | Adjust the amount of salids removed from the system per day to achieve the recommended SRAT.
DOuring calder manths, increase SRT to acocount far lawer biological activity and slower growth

from the nitrifuing bacteria.




System Example 3

Sampling Event 4

e Decreased Wasting from 30,000 to 22,000
gal.

* Increased TSS(MLSS) under aeration from
2100 to 2800 therefore increasing SRT to

13.27 days giving the Nitrifying Bacteria
time to grow and multiply

* Ammonia is now within compliance at 3
mg/L

"
W ala (rd

A SR Aatoan Fand Badaes s

A iiha Ak aciic Ao o an s Batveaan SO s ETE

Yes

Froceed to Temperature

Consider the tips below tam

Ui SIS SR
A haget A o Socome awkaiiin
A SR oo dowe. thena mav aot
Aitndaflitrase, Soncannais Fifu 50
Focumiatad sofis oan b anaon
IF the sustem allow s, run treatment |
Take process units anline ar offline
capacity of sustem design [=.g.. pe
Install baffling in key locations vo sk
Adjust the amount of solids remave
During colder months, increase SF
from the nitrifying bacteria.

S8
b

System Profile D-ata Sheet

«EPA (Report data within 7 days of Ammonia Excursion)

Influent/Before Treatment
Under Aeration
Effluent

DO (mg/L)
Concentration Under Aeration

Aerator Run Time [hours/day)

Flow (MGD)
Design Flow
Influent Flow
Effluent Flow
Hydralic Loading Capacity [3)

Yolume Under Aeration (MG}
WVolume Under Clarification [MG)
Volume Wasted [MG)

TSE Under Clarification [mg/L) ‘
TEE Under Aeration [mg/L)

TEE Wasted [WAS) [mg/L)
Effluent TS5 [mg/L)

Volatile Portion [MLVSS) [mg/L)
ZRT [days)

—

Alkalinity {mgfL CaC03)

156

135

90

25

18

15

12

12

80

0.5

0.5

0.022

2800

2800

8500

20

0.6

13.27

Type of Ammaonia Excursion? YesiMo Date of Samples
Always "High" | 9/15/2022
Seasonal
Sporadic Yes

Temperature (*F)

Influent/Before Treatment
Under Aeration
Effluent

Influent/Before Treatment
Before Aeration
Effluent

*If no additional process is accounted for use

Influent BOD value

Food to Microorganizm Ratio

Collection System
Influent/Before Treatment
Under Aeration
Effluent

% Remowal

- 3

&7
68
71

312
212
20

0.30




Additional Process
Considerations

Temperature

* Contributes to seasonal changes in plant
performance

* Tips

Biomass

* |s there enough incoming food to support the current
microbial population.

* F/Mratio is a good indicator of this.

* Tips

4. Temperature .
A 48 PAMOSE R OF B3 I R IO Lariar Feratian Bativesn STF and BRTFF |+ 68

Yes |Procesed to Biomass

Mo |Consider the tips below to move temperature ta the recommended range

Tips

SRR 3 2ol 2T R 2000 200 PRI R0arnant o SAmMOSr s s donear s
SAMOarAtE Ha onear e Siadaminal aoie Sadoe & Fotagnaar £ dniicasion oo gnas
Cower basins to retain heat.

Inzrease SRT to accommodate slower biological activity,
[F the airis warmer than the water, create surface disturbance ta allow more w ater to make

contact with the air, this can be achieved by surface asrators or mikers.

Tuur Talus
[F:H ratim])
B 08 Sraea i B B S8 MR noan NI 0 SN A AN e

AT W3 ot W Rlania B - O A7 0.30

Yes |Procesd to Additional Actions

Mo |Consider the tips below toimprowve the FIM ratio

Tips
s 2arfonmancs SF e senham 530 Do snonssnad S B o 30 2T Rie DOnLaon oF
MEAIT DR RORE B0 BSOS W TR WD ST O RS ST LT 13 sna T
S 00 RS A S TS ROOAT SR 0 FAONTAnE, TR Suentam M Ha pianin 3o or saanin actia s
Bor i Sodioini ra g
SR e e P E R e T B e Y T L e e e Wl e A T T ol
— TMCAOOAT NI A0S LATar FSn AT SOr SO0 AT 3T an AF0 consanad 280 e sxihing
S auadadia,
Supplement BOD by adding a food source to the sustem [2.g., dog food, glucosze)
Provide supplemental mizing to keep food and microarganizms suspended and in contact with
Adjusting the active process units of the plant to account for the approsimate loading observed
[e.q.. shutting down or izolating treatment trains to concentrate existing microbes or tempararily

increasing capacity for seasonal loading fluxes).




When treatment conditions are
within range of the 5
parameters and Ammonia
compliance is still not achieved.

. . Additional Actions
* Often more information is needed Are there any site-specitic variables, such as those listed below, that are contributing to the
. i’-\re Isi’gpe-speciﬁc variables contributing to elevated ammonia Slenrzied smrmmrs erele s
evels?

Microbial Assessment - How abundant are the nitrifving bacteria? [e.g.. lab microscope ass
Shock load ldentification - Are there major fluctuations in loading to the plant? (e.g.. BV

park dizcharge, septic hauler)
Collection System Survey - 'Where iz the high ammonia influent coming from’?

*  Why the type of ammonia excursion is important

* Seasonal: Temperature (ex. summer water temps vs. winter),
Biomass (ex. tourist influx)

* Sporadic: Potential industry discharge slu%, septic hauler illegal
discharge (i.e. popped manhole) or illegal drug production. Industrial or llegal Dumping - Could there be any unknown contributors to the sustem’?
Lab Water Analysis - Couldthere be a contaminant that iz depressing biclogical activity?
Additional Actions that systems can take [e.a.. disinfecting aaent from cleanina ooerations|

«  Microbial Assessment Internal Process Change - Were there any major plant adjustments or changesin

«  Shock load identification operations within 1SET of the most recent ammonia escursion
* Collection System Survey

* Industrial or lllegal Dumping

*  Water Toxicity Analysis

* Internal Process Change




When all else fails
(Alternative Ammonia
Removal Methods)

e The system may just not be capable of
converting enough Ammonia even when
fully optimized

e Practical as a polishing step to meet very
low limits.

Alternative Ammonia Removal Methods
| hese methods are an option when the current sustem design and capacity do not allow Far

additional ammonia removal (the sustem is fully optimized in the current state). Methods are
usually applied late in the process at plant effluent. There is tupically significant capital
investment or operational changes involved.

Ammonia Stripping - Ammonia is converted ta a gas in the presence af high pH w astew ater
[10.5-11.5] and air.

Breakpoint Chlorination - Adding chlorine until the ammonia has been osidized to nitrogen
lon Exchange - Pazzing ammonia-laden w astew ater through a series of columns packed
with natural ar sunthetic resins with a particular charge [zealite/clinoptilalite].




Conclusion

* This tool is an example of a systematic approach to solving challenges:

1) identify the issues
2) change a variable and track the results
3) repeat the process as more data is collected to achieve desired solution.

* |t takes time, changing too many variables at once makes it difficult to
determine what was the major contributing factor that can be leveraged in

the future that led to the return to compliance.

* Also, biological systems don’t react instantly to changes, there is often a
lag period of multiple days to weeks.



Conclusion

* |t is often not just one parameter that is contributing to Ammonia
noncompliance. There can be multiple influences that together are
contributing to the challenges. Progressing methodically through the 5
parameters can identify the factors that are influencing you own system

more than others.

* This is just one tool in an operator’s toolbox, sometimes is takes multiple
“tools” to solve the problem at hand.

* This Tool is continuously being modified based on operator input



SEPA References

Kerri, Kenneth D. Advonced Waste Tregtment: A Field Study Training Program . 5th ed., California State U niversity, 2005.

ABC Formulg/Conversion Table for Wastewater Tregtment, Industrial, Collection and Loborgtory Exams .

httpsy//www.abccert.org/pdf_docs/abowwtfctable. pdf.

WEF. Wostewater Tregtment Fundomentals I: Liquid Tregtment . 1sted., Water Environment Federation, 2015.

sampling Equipment Examples

Avainity Ammone
Test Strips Test Stz

Stationary
D0 Prode

Muitr-parameter
Flad Tastit

Equipment Vendors

https://www.usgabluebook com/defoult aspx
https://www.hach.com/
https://www.ysi.com/
https://www.chemetrics.com/

Additional Resources

* References

e Sampling equipment



Questions

For Additional Infromation or Questions Contact:
Ted Flatebo [he/him)
Envinon men tal Engineer
Water Enforcement and Compliance Assurance Branch
U.5. Enwronmental Protection Azency, Rezion 5
77 W.Jackson Blvd. (ECW-15J) Chicagp, IL 6D &0
Phone: 312-ER6-0402
Email: Flatebo Ted @epagov

hike Beck
Environmental Soentist
Coor tified W asteews at er Treatment Plant Operator: Califor nia|Vinginia
Eastern Ressarch Group, Inc.
14555 Avion Parkway, Suite 200, Chantilly, VA 20151
Phone: (703 ) 633-1614
Email: h ke Beck@erg.com
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