Wastewater Instrumentation for
Monitoring and Control

FORUME

Wastewater Treatment Plant Network




Hach, you know us?

67 years (started in 1946)
An American Company!
70+ Technical Sales Assoc nationwide

80+ Service specialists nationwide
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What'’s the Objective Today?

» Think about the appropriate instruments for
different applications

= Workshop solutions to common problems

» Products/ldeas/Technologies that might help
make your day easier

= Network with others in the room




Today’s Training Agenda

e Types of Treatment Systems
e Overview of Process Steps

* Instrumentation and Control Applications
— Nutrient Removal
— Aeration
— Suspended Solids
— pH

— Organics




Today’s Training Agenda

 Making Your Data Meaningful
 Troubleshooting Mercoid Switches

e Hands-on instrument review




Why Do We Treat Wastewater?

To protect public health
&
To protect the environment




How Do We Treat Wastewater?




Process Step Overview



Click on a Process Step to learn more.
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Collection S

Wastewater flows into the collection system through a series of pipes
and pumps. Flow measurements and influent sampling are required
by NPDES permit and are needed to calculate loading rates on plant
processes. Parameters such as pH and conductivity are often
measured to determine maintenance needs and to monitor industrial
dischargers.

Parameters Tested
BOD

cap

pH
Total Organic Carbon (TOC)

Total Suspended Solids (TSS)



Bar Screen

The bar screen is an inclined grid that is designed to remove large
debris such as boards, branches, plastic, rags or any large item that
may damage the equipment or plug pipes. The coarse solids
collected at this step are taken to a landfill for disposal.

Measurements are generally not taken at this step.



Grit Chamber,
Grease Traps \\

The grit chamber removes particles larger than 0.2 millimeters in size
through sedimentation. Inorganic solids like sand, cement, cinders,
and eggshells as well as some dense organic materials like grains will
settle in the grit basin. Air is bubbled through the water to help keep
the organic material in suspension. The grit settles to the bottom
where it is pumped, dewatered, and hauled to the landfill. Some grit
chambers also contain grease traps.

Grease traps remove substances with a lower relative density, such
as oils and fats, from kitchens, workshops and gasoline stations. The
oils and grease rise to the surface and can be removed with the
skimmer. Incineration and recycling are two of the available disposal
methods for grease and oil sediment.




Primary Clari ier

Primary clarifiers remove 95% of the settable solids from the
wastewater stream. A low flow rate of less than 1 ft/s in the primary
clarifier allows heavier suspended solids to settle out and floatable
material such as grease to rise to the top of the tank. Flights made of
wood or fibarglass scrape the settled sludge on the bottom to a
hopper where it is pumped out to the solids handling facility. Then
the flights push the grease on the surface to a scum trough for
disposal at a sanitary landfill.

Parameters Tested
Ammaonia

Phosphate

Sludge Level

Taotal Suspended Solids (TSS)



Aeration Bas

1

Ammonia

BOD

CcoD

Dissolved Oxygen
Mitrate

Mitrite

ORP

pH

Fhosphate

Total Suspended Solids (TSS)

The Activated Sludge Process is one of the most common secandary
treatment processes in use today. This process uses Saprophytic
bacteria to breakdown suspended solids and dissolved BOD that flow
from the primary clarifier. To maintain an optimal environment for
these bacteria, it is important that temperature, pH, oxygen,




crose])
Aeration Basin

As the bacteria or Mixed Liquor Suspended Solids (MLSS) in the &
aeration basin flows from the aeration basin to the secondary
clarifier, the solids settle out. Some of these solids are returned
(Return Activated Sludge) to the mix with the primary effluent to
continuously treat the wastewater. A percentage of the settled solids
are removed from the process by wasting (Waste Activated Sludge)
to a handling facility. Solids and Oxygen concentrations are critical
to the process.

A number of methods are used to control the solids concentration in
an aeration basin.

Sludge age is the average time (in days) that a bacterial cell stays in
the hiological system. Itis calculated by determining the mass of
solids in the aeration tank and dividing it by the mass of solids wasted
from the system.

Mean Cell Residence Time (MCRT) is very similar to sludge age;
however, the solids inventory from the blanket depth in the
secondary clarifiers and the solids from the clarifier effluent account
for a more accurate and complete solids inventory in the plant.

Using the sludge volume concentration from the aeration basin by
performing a 30-minute settling test is another method of controlling
the return rate. In addition, the Sludge Volume Index(SVI)
concentration can be used to calculate the concentration of solids in [
=

the Return Activated Sludge (RAS) line. This value can later be used
to calculate the return rate.




Nutrient Re‘ oval

Parameters Tested
Ammaonia

BOD

COoD

Dissolved Oxygen
Nitrate

Mitrite

ORP

pH

Phosphorus

Total Suspended Solids (TSS)

Turbidity



Nutrient Removal

Mutrients are essential to the life of the bacteria in the aeration
basin. Bacteria break down ammonium, nitrate and organic nitrogen
compounds in the course of the metabolic processes involved in cell
growth. If supply were to exceed demand, however, incomplete
removal of nutrients would result in an effluent that would contribute
to the pollution of environmental waters. Ammaonium, Nitrate, and
Fhosphate are the key parameters for advanced nutrient elimination.

Nitrogen Removal

Mitrogen enters wastewater treatment plants as Ammonia and
Organic Nitrogen and is typically removed hiologically. Utilizing
aeration, the nitrification stage utilizes aerobic bacteria to turn
Ammonia into Nitrite and then Nitrate. Nitrogen removal happens in
the denitrification stage as bacteria consume the Oxygen from
Mitrate turning it into Mitrogen gas that escapes into the atmosphere

Phosphorous Removal

Phosphorus does not have a gaseous form, so it must be converted
from soluble form to particulate form for removal. Chemical
Phosphorus removal uses Iron or Aluminum compounds to combine
with and precipitate out Phosphate.

Biological Phosphorus removal utilizes Phosphate accumulating




Nutrient Removal

Phosphorus does not have a gaseous form, so it must be converted
from soluble form to particulate form for removal. Chemical
Phosphorus removal uses Iron or Aluminum compounds to combine
with and precipitate out Phosphate.

Biological Phosphorus removal utilizes Phosphate accumulating
organisms (PAQOs). In the anaerobic environment, the PAOSs consume
volatile fatty acid compounds, while they release Phosphate into the
water. In an aerchic environment, the PAOSs consume maore
FPhosphate than they can digest, which results in a net removal of
FPhosphorus from the wastewater. The PAOs settle in the secondary
clarifier and are removed when the sludge is wasted.

Chemical and Energy Savings

In biological nutrient removal, aeration can be 70% of a plant’s
budget because most wastewater treatment plants play it safe by
running their blowers full speed 24 hours a day 7 days a week.

Monitaring your process in real-time is critical to save you money by
knowing when to turn off the blowers.

Typically in chemical Phosphorus removal, the flow weighted
average Phosphate is used to set a static dose. This will lead to over
and under dosing which could waste money and cause a permit
violation! Using real-time data to control dosing can significantly i
reduce the cost of chemical Phosphorus removal. .




Secondary Clarifier

The treatment process in the secondary clarifier is similar to that of
the primary clarifier. However, a percentage of the sludge that setiles
in the secondary clarifier is returned (Return Activated Sludge) to
the aeration basin to replenish the microbial populations. Excess
activated sludge (Waste Activated Sludge) Is taken out of circulation
by being pumped Into the Sludge Treatment Process.

Parameters Tested
Ammaonia

BOD

COoD

Dissolved Oxygean
Mitrate

Mitrite

ORF

Phospharus

Total Suspended Saolids
Sludge Level

Turbidity



Sludge Holding Tan

o

Sludge generated from both the primary and secondary clarifiers is
sant to a sludge holding tank where it awaits further processing.




Sludge Treat ent

13

Sludge with a solids content of about 0.1 to 1 percent is formed in the
primary and final sedimentation tanks of biological sewage treatment
plants. The sludge treatment process and subsequent disposal is one
of the highest costs for a wastewater treatment plant often
contributing up to one third of the total costs.

Sludge Digestion

Aerobic and anaerobic digestion is used to decompose organic matter
and to reduce volume. Untreated sludge is approximately 97 water.
The dewatering of sludge is a key process step in terms of minimizing
the costs of landfill disposal or incineration. Water can be removed
from the sludge by using dry beds, vacuum filters, filter presses, and |
centrifuges resulting in sludge between 50 to 80 percent water. The
dehydrated sludge is called sludge cake.

Anaerobic Digestion

Sludge digestion is a highly sensitive process, requiring 20 to 30
days and at least three types of bacteria, each with its own enzyme
system, to carry out completely different tasks. The first bacteria
species must break down large molecules into alcohols and fatty
acids. The next type of bacteria in the digester immediately converts
the alcohols and fatty acids to hydrogen and acetic acid. The third
group of bacteria converts acetic acid and hydrogen relatively quickly
into methane. The sludge remains in the digester for 20 to 30 days.
The physical structures used for this process step are large and
dominate the external appearance of many sewage treatment plants.




Sludge Treatment

The dewatering of sludge is a key process step in terms of minimizing
the costs of landfill disposal or incineration. Water can be removed
from the sludge by using dry beds, vacuum filters, filter presses, and
centrifuges resulting in sludge between 50 to 80 percent water. The
dehydrated sludge is called sludge cake.

Anaerobic Digestion

Sludge digestion is a highly sensitive process, requiring 20 to 30
days and at least three types of bacteria, each with its own enzyme
system, to carry out completely different tasks. The first bacteria
species must break down large molecules into alcohols and fatty
acids. The next type of bacteria in the digester immediately converts
the alcohols and fatty acids to hydrogen and acetic acid. The third
group of bacteria converts acetic acid and hydrogen relatively quickly
into methane. The sludge remains in the digester for 20 to 30 days.
The physical structures used for this process step are large and
dominate the external appearance of many sewage treatment plants.

Parameters Tested

Dissolved Oxygen (aerobic digester)
ORP (anaerohic digester)

pH

Total Suspended Solids

F
—




Disinfection
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The biological processes of a wastewater plant are unable to remove
all bacteria. Consequently a disinfection step is necessary to ensure
that requlated bacterial counts are kept within allowable levels
before wastewater is discharged to the environment. While chlorine
is most commonly used for disinfection, ozone, chlorine dioxide and
ultraviolet light {UV) are becoming more common for wastewater
treatment.

High levels of residual chlorine may be harmful to aquatic life in
receiving streams. Allowable limits for chlorine release in the effluent
are regulated by NPDES permit and may differ based on the
receiving body of water. To maintain chlorine discharge within
allowable limits, treatment systems often add a chlorine-neutralizing
chemical such as sodium bisulfite or sulfur dioxide to the treated
water before discharge.

Parameters Tested
TOC
Chlarine

UV Transmittance



Process Step Overview



NUTRIENTS

Nitrogen and Phosphorus in
Wastewater Treatment




Introduction

N & P discharged into Surface Waters

* Algae consume N & P and reproduce

» Bacteria eat algae and “breathe” O,
 Low DO Kkills fish, shellfish, invertebrates




Effects of Eutrophication
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Effects of Eutrophication

THE FREQUENCY OF HYPOXIA IN LONG ISLAND SOUND BOTTOM WATERS
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Impaired Waters

 EPA (2008)
— 168 Hypoxic Areas in USA
— 1200 Nitrate Effluent Violations at DW plants

— Mandate: States to establish nutrient limits in surface
waters

« States: Total Maximum Daily Load
— Set TMDL for N & P in specific watersheds
— New permits contain N & P limits



Biological P Removal

You can’t control bacteria
You can only control their environment
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Chemical P Removal

CHEMICAL (Al, Fe)
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Phosphorus
Real

Time
Controller

Measuring Plant Effluent orthophosphate
Measuring Plant Effluent flow
Output exact dose to meet 0.60mg/L PO4-P setpoint
Saving 55% compared to previous static dose
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Biological N Removal

You can’t control bacteria
You can only control their environment
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Nitrification - Ammonia Removal

Process Characteristics that can Impact Nitrification

— MCRT (Sludge Age)

* Generally > 10 day MCRT is needed for stable nitrification in extended air
systems

 Nitrifying bacteria grow very, very slooowly

—_ pH
 Nitrifiers are sensitive to changes in pH
* Reported “optimum” pHs vary b/w 5.8 — 8.5...a wide range

— Alkalinity
e 7.1 mg of alk is consumed for every mg of Ammonia converted to Nitrate

— BOD

* 0.08 Ib of inorganic carbon/ Ib of Ammonia oxidized
— DO
* cBOD oxidation
— 1.0- 1.2 Ibs of Oxygen for every Ib of BOD

¢ Ammonia Oxidation
— 4.3 Ibs Oxygen per Ib of NH3-N
— 4.6 Ibs Oxygen per Ib of NH4-N






Denitrification — Total N Removal

Other half of biological nitrogen removal
— Nitrate converted to Nitrogen gas

Consumes 2.86 grams of BOD per gram of Nitrate reduced
— Why care: Not enough BOD = denitrification doesn’t happen
Alkalinity not recovered...possible chemical addition

Forms ~0.5 grams of new cells per gram of Nitrate reduced
— Why care: WAS = Solids Handling

Possible problems if Nitrate to Clarifiers >6-8 mg/L
— Floating Solids, Scum, effluent turbidity issues
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Mallard Creek WRF (NC)

e 12 MGD, NH,-N < 1.0 mg/L
« Modified Ludzack-Ettinger
process

 Raw wastewater lacks enough
alkalinity for complete nitrification

 Dose sodium hydroxide to
supplement alkalinity
— Flow proportional: $197,283
— Real time load: $128,663
— 34.8% savings




Ammonia Measurement

« Ammonia Nitrogen
— lon Selective Electrode
— Gas Sensing Electrode

vl




Hutchinson WWTP

2.4 MGD, TP < 1.0mg/L monthly average

2 Plants
— Oxidation Ditch & Clarifier
— Membrane Bioreactor with anoxic selector

Chemical precipitation with ferric sulfate

Composite samples & flow proportional dosing
were not meeting the effluent limit



mgfl

Influent Orthophosphate (mg/L PO4-P)
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Influent Orthophosphate (mg/L PO4-P)

Sl—

an——

/6w

20—

—

we 0 'g/8

wd g} ‘A8

wd g ' i

wd o' 48

wd ' 48

wd z ' 48

wd Z| ' 48

We 0l 48

we g'./g

We 943

WE ¢ ' 48

we g '8

We 0’48

wd g} gy

wd g 'g/3

Date {BFBI2D1ﬁGt0 8/7/2010)

# Influent Orthophosphate Daily Average

wd o 'gsg

wd ¢ 'g/8

wd g 'g/3

wd z| 'gr8

we 0l 98

e g 'g/8

ue g 'g/g

We +'9/3

ue Z 'g/g

we g 'g/g

-Minute

K

# Influent Orthephogphate



Hutchinson WWTP

(2

HW

(C

)

-

Uv




Phosphate Analyzer

* Orthophosphate

— Molybdovanadate
e “Yellow method”

— 0.05-15.0 mg/L PO,-P
— +/- 2% accuracy
— Self Filtering




Pinery Water & Wastewater
Parker, CO
« 2 MGD, TP < 0.05 mg/L

o 5 Stage System with alum addition
and mixed media filters

e [nstrumentation:
— 4 ORP Sensors
— 5 pH Sensors
— 4 LDO Sensors
— 2 Phosphate Analyzers
— 2 Turbidimeters




Stamford WPCF (CT)

S - 24 MGD, TN 1057lbs/day
-4 Stage System with methanol feed and
UV disinfection
e |nstrumentation:

— 4 Ammonia analyzers
— 1 Ammonia sensor

— 6 Nitrate/Nitrite sensors
— 1 MLSS sensor

— 4 LDO sensor

— 2 Sludge Blanket sensors

=¢ ° 2009: Earned $961,118 with credits



The West Haven Water Pollution Control Facility is a 12 mgd facility located
on the Long Island Sound in Connecticut and 15 required to reduce nitrogen as part of the
Long |sland Sound TMDL. The facility utilizes an MLE activated sludge process with six
separate process trains, each with a pre-anoxic zone. Nitrate is returned In each process contral day ,.'I
train with individual nitrate recycle pumps. The facility s presently upgrading to a 4 stage ine carbon addition] /
Bardenpho process utilizing plastic IFAS media in the aerobic zone with carbon addition to e
the 2nd anoxic zone, The upgraded facilities will nat be fully operational for three years,

Efflumed NG M Bafors and Alied

In 2008 the facility discharged over the nitrogen permit and was required to purchase : -‘-"began feeding
£346,000 in nitrogen credits as part of the Connecticut Nitrogen Trading Program. Their W d Tl b 1l MicroC aiivor
2009 mass based permit is 415 pounds of total nitrogen per day or 7 ma/| at an average at 1.5 gph
flow of ¥ mgd

mygiL NOw-N

To reduce costly credit purchases during the construction period, the facility began pllot
testing MicroCglycerin™ on September 30, 2009, adding it to the froent end of 3 1.15 mgd
process train, at a flow of 1.5 gph. Within an 5 hour acclimation period effluent nitrate
levels were reduced by 4 mg/l, and within 48 hours a stable process was achieved. Nitrates
were further reduced by 5.7 mag/l from the control day on September 29th. An online
nitrate analyzer provided 24 hour monitoring of anoxic zone nitrate levels.

Acknow|edgements
West Haven. CT, &

tronmentel Cperating Solutions, ind would ke ta thank 8l Nomon and Abdul Quoadin Trem the Ciiy of
I Dahl, Facility Mameges fal OMI, Tar thely paricipacion /. this poje

Premium Carbon Sources
Sate. Consistent. American Made




Nitrate Sensors

 Nitrate Nitrogen
— Reagentless
— UV absorbance
— lon Selective Electrode




Wyoming Valley San. Auth.
(PA)
e 32 MGD, Load Limits

— TN limit: 584,000 lbs/yr
— TP limit: 77,000 lbs/yr

e Schreiber™ System

e Pilot Test: control aeration
— Ammonia Sensors
— Nitrate Sensors
— LDO sensors

e Meets new limits, $20M
upgrade unnecessary




Online Methods for Analysis

e Total Nitrogen

— Digestion with Ozone
and Hydroxyl Radical

« Oxidizes everything to .
nitrate

Measured with UV
absorbance

0.3 - 100,000mg/L N
< 8 min. cycle time
+/- 3% Accuracy

cccccccc
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Online Methods for Analysis

« Total Phosphorus

— Digestion with Ozone

and Hydroxyl Radical
* Oxidizes everything to - ,
phosphate s [ BieTector B

e Measured with .

molybdovanadate
reagent

 0.3-100,000mg/L P
e <20 min. cycle time
* +/- 3% Accuracy

=
=
=
=
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Other Valuable Tests

Dissolved Oxygen

Oxidation — Reduction Potential (ORP)
Total Suspended Solids

Volatile Fatty Acids

pH

Alkalinity

COD



ORP Sensor

Salt Bridge

Platinum or Gold
ORP Measuring Electrode

Ground Rod

Reference Solution

Reference Electrode Chamber



ORP

» Anaecrobic:
— No oxygen, no nitrate
— Sulfate present

* Anoxic \ _ Electron

— No oxygen _ Acceptors
— Nitrate Present <

» Acrobic
— Oxygen present

Aerobic zone: DO and ORP (DO: 1.5-3mg/L: ORP: >100mV)
Anoxic zone: ORP between —100mV and +100mV

ORP will respond to subtle changes in the anaerobic zone

Should see values < -100mV



ORP in SBR

Dissolved Oxygen & ORP in an SBR
300.00

200.00
100.00
0.00
-100.00

-200.00

—s— ORP

-~ - LDOinSBR2 (mglL)




ORP

300.00

200.00

100.00

0.00

-100.00

-200.00

-300.00

ORP in SBR

Nitrification

Denitrification

Nitrate “knee”




ORP In BNR

Five Stage Bardenpho

| Anaerobic Anoxic EEAerobic v

Pinery WWTP (Near Parker, CO: 2mgd, TP<0.05, TN<5.0)
Controlling first aeration at S0mV
Controlling first anoxic at -80mV
Monitoring anaerobic at -250mV



Take Home Messages

« Nutrient regulations are expanding
* Pioneers have paved the road
 Baseline data is critical for design & operation



Aeration




Introduction

e Do we need to have air in the basin?

— Aerobic Zones- Aeration Present
e Dissolved Oxygen > 0.5 ppm
— Anoxic Zones- Oxygen depletion /except
chemically bound
e Dissolved Oxygen < 0.5 ppm
* Nitrate present —bugs at work!
— Anaerobic Zones- Atmospheric/ Dissolved oxygen
not present
e Dissolved Oxygen < 0.5 ppm
* No Nitrate present






¥
]
"
L]
B
1
b







Polarographic Method

 As oxygen permeates the Voltage

membrane, it is reduced
at the cathode

e The current (amperage)
created is directly

B Ag

proportional to the g AU

dissolved oxygen no O, [cathode

concentration "‘
O0,80,0,

O, 0O

202 ZOZ



Steps used to combat the problem

 Began by chlorinating the RAS (common solution to
deal with filaments)

— $3,000/month
 Manually controlled blowers (increased DO)

— 14,000 scfm
— Twice daily DO testing with portable (old) unit.




Luminescent Dissolved Oxygen

M‘\/Probe *

- /Sensor

The sensor is coated with
luminescent material

Blue light from an LED excites the
material

The excited material emits red
light

Oxygen ‘steals’ energy from the
luminescent material

The time it takes for the material
to stop emitting light directly
relates to the amount of
dissolved oxygen present in the
sample



Aeration Control

e Solution — Long Term

— Automated Blower Control with online
luminescent dissolved oxygen sensors (LDO)

l«——— desired value

current
value




**RESULTS**

Accurate Dissolved Oxygen Sensors

e Stopped chlorinating the RAS
* Eliminated twice per day manual testing

e Reduced blower output from 14000 to 12000 scfm
* Eliminated sensor maintenance 3x/week

= $70,000 annual savings'

LKiser, Phil “Advances in Online Dissolved Oxygen Measurement Using Luminescent Technology”. Presented at 2006
ISA Automation Week Conference



Verify online readings with a portable




Problem

Larger WWTP with 10mg/L TN Limit (Total
Nitrogen)

Poor Effluent Quality Forcing Construction

— Additional Clarifier and Filter

Have LDO sensors & use for Aeration Control

— Ammonia sensor was faulty—repairs in Europe

No budget for additional capital construction
Operational budget cut by $S50,000



AMMONIA SENSOR
Nitrified

recycle l @ @

— -

Anoxic Aerobic

Filter




Ammonium Probe

 |on Selective Electrodes

 Direct in basin measurement
 High Range
e Medium Precision

 Change cartridge every 3 — 6 mo




Ammonia Analyzer

Low Range, High precision
applications

Sample Prep & Delivery:
— Filter probe for mixed liquor
— Filtrax for Primary Effluent

Gasification Method
Change reagents 3 — 6 mo



Results

Controlling Aeration by Ammonia

From 9,500 — 12,000 to 8,000 — 9,000 kwh/d
$90,000/yr Energy Savings

ROI: 2.8 Months

Sludge Quality Improved

— No need for additional Clarifier & Filter
— Estimated at $3,200,000



Aeration




Suspended Solids



What are Suspended Solids?

Total Suspended Solids or TSS is defined as - the
amount of filterable solids in a water sample




Why Measure Suspended Solids

Determine the Mixed Liquor Suspended Solids

Calculate the Return Activated Sludge (RAS)

Calculate the Waste Activated Sludge (WAS)

Calculate the Sludge Retention time (SRT)

Calculate Mean Cell Residence Time (MCRT or Sludge Age)
Determine the depth/height of the Sludge Blanket

Determine the efficiency of the dewatering mechanics

Solids interfere with disinfection



Control of Solids Inventory- Can:

Allow additional capacity to be realized in individual unit processes;

Potentially allow nitrification to be achieved without the construction of additional
biological treatment capacity;

Reduce the energy use & costs associated with aeration in biological processes
Reduce biosolids mgnt costs by reducing the quantity of solids requiring processing
Improve the settling characteristics of the biomass

Improve the ease and stability of plants operations

Result in an overall improvement in effluent quality.

Solids Inventory Control for Wastewater Treatment Plant Optimization
o Issue No. 1.0

. . ~__ Publication Date: March 2004

2004 Federation of Canadian Municipalities and National Research Council
SBN 1-897094-60-4



Where do you Measure
Suspended Solids?

Aeration Basin
Influent

Effluent
Centrate/Filtrate
Clarifier Effluent

Digester Feed
P77



Mixed Liquor Suspended Solids

e How do you currently test for it?
e How long does it take to receive your results?
 What can happen between grab samples?

e How would a real time trend of MLSS help you?
Do you ever have settleability problems?
 Why do they happen? I |
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Food

e Organics (BOD) in the sewage are the food for
the bacteria

— Typically more than enough food present
— Typically cannot control quantity of food

 Need to have the right amount of food per bug
— Food to Microorganism Ratio:

Pounds BOD in Sewage _ BOD Conc (mg/L) x Flow (MGD) x 8.34

Pounds of MLSS - MLSS Conc (mg/L) x Volume (M gal) x 8.34



F:M Ratio

Typically this is used to determine the Mixed
Liquor Suspended Solids concentration (MLSS)

Then the amount of return sludge is
determined

— Typically as % of influent flow

The wrong F:M for your plant can lead to
settleability issues

Grab samples are usually sufficient here



Sludge Age

The time (days) that an average bacterial cell stays in the biological system

“Young”: < 4 days
“Middle age”: 4 and 15 days
“Old”: > 15 days

# of Bacteria

v

time



Sludge Age

 The right sludge age for your system means:
— The bacteria will remove pollutants
— The sludge will settle

e How important do you think sludge age is??!!



Sludge Age

e Calculation:
Pounds of Solids in Aeration Basin

Pounds of Solids Wasted in a Day

Concentration (mg/L) x Volume (M gal) x 8.34
Concentration (mg/L) x Flow (MGD) x 8.34

To calculate this, most wastewater plants take one grab sample from the aeration tank and
one grab sample from the WAS once a day. They calculate today’s sludge age from
yesterday’s data.

Is that good enough?



Mean Cell Residency Time

Calculation:

Aeration Solids (Ib) + Clarifier Solids (lb)
Wasted Solids (Ib/d)+ Effluent Solids (Ib/d)

How accurate do you want this number to be?

In a perfect world, how soon would you like your
Sludge Age/MCRT results?

Would it save you time/money/sanity if your
system did the wasting for you?



Why Measure Suspended Solids

Determine the Mixed Liquor Suspended Solids
Calculate The Return Activated Sludge (RAS)
(Calculate The Waste Activated Sludge (WAS)
(Calculate The Sludge Retention time (SRT) *Case Study*
Determine the depth/height of the Sludge Blanket

(Determine the efficiency of the dewatering mechanics *Case Study*



Morrison WWTP

100,000 gallon per day
Extended Aeration Activated Sludge

One Operator

Problems with: s

— Oversized RAS pumps
e “Off” 8 min
e “On” 2 min

— Aerobic Digester
e Clear water in WAS

Aeration

—T

Aerobic
Digester

-

Sludge
Holding
Tank

Drying
Beds




mg/L TSS




LED Window

TSS Sensors

140" Backscatter
Detector Window

90" Detector
Window

Emit an infrared 860nm light
90° detector for turbidity

90° and the 140° detectors for
Suspended Solids

Color does not interfere

Compensates for particle size
& shape

Range: 0.1mg/L — 15%-+
+/- 5% Accuracy



lbs
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100—

Pounds of Sludge Wasted

Date (31172010 to 11/30/2010)
£ Wasted Sludge
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WIMS (Marrison, COJ






Desired vs Actual Sludge Age

17 | E—
Fump Fail
Fail

- days

Date [ IR0 to 113002090 )
F Desired Siodge Loe F Actusl Siudge Age

[ |

WAL (Morrisen. C0)



days

Desired vs Actual Sludge Age

7 Day Moving Average

KTy 32 anz 3 524 6/14 Fi fi26 81g 815 B27 10018 115 1125 12420

Date (3172010 to 11/30/2010)
# Actual Sludge Age 7d MA # Desired Sludge Age 7d MA WIMS (Morrizon, COJ



Automatic Sludge Age Control

* No guessing if

sc200 Aeration Basin
Sa m ple WaS < (BOD & Ammonia Remova 1)

. — ——
representative | | 1(
’ > P LC Return Activated Sludge
e Use today’s 2
data nOW ( S.econdla.ryclari:?e': ing]

Leaving the System)

* Freeup l | P
Valve
operators to @}4 %/ Z

Waste Activated Sludge (Bactelia
other tasks



DAFT Polymer Control Issues

King County-
Renton Washington

-Single Loop Cascade
control System

 Overfeed of Polymer

 Underfeed of Polymer

e Thickened sludge
variability



DAF- Dissolved Air Flotation
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DAFT Polymer Control- Solution

Control Polymer dose in real time

— Measure flow and solids
concentration = solids loading

— Proactive vs. reactive control
— 30% reduction in Polymer

— Maintained 6 — 6.5% sludge
Concentration

— Low Maintenance due to self
clean wiper

— About $30,000/year savings




Removal Efficiency -
Centrifuges & Belt Presses

e Control Polymer dose in real time

— Measure flow and solids
concentration = solids loading

— Measure centrate TSS to trim




Belt Press Application

-,
g = = Influent
% E - £ EI‘ - B |
!E' b= ] [ 1] T

I Effluent
Centrate

Photo courtesy Huntsman



Sludge Blanket Monitoring

Sludge Level

0.0 fi—

9.19 ft-

1083 fi

* Improved control of sludge pumping
e Early detection of Solids Washout

e Optimize sludge extraction from
clarifiers/thickeners

Measuring Principle e Reduced labor costs of manual
measurement




Pivot Point Mounting
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Suspended Solids Products




Other Applications

Effluent TSS or Turbidity
Influent TSS
Clarifier Influent for Polymer Control

Aerobic Digester TSS
— Ensure volatile solids reduction



Suspended Solids



pH Applications

Wastewater Influent
I b

-]

Lo
ey

-
ot R
ST

. N Wastewater Effluent

EQ Basin

Be Right™




Typical pH Appllcatlons

*Wastewater treatment
*Drinking water

*Neutralization of effluent
— Steel
— Pulp and Paper
— Food
— Chemical
— Pharmaceutical

Chrome destruct
Cyanide destruct
High purity water

[HaCh 2 0] Your formuta for water snatysis.

Odor scrubbers
Pharmaceutical

Chemical &
Petrochemical

Reverse osmosis
Cooling tower control
Food processing

— Carbon dioxide
control

— Cleaning
— Canning

Be Right™



Where do you measure pH?

— Q) dOr CoNtro| =———

Equalization Prima
f Basin Clariﬁg*

Secondary Nitrification
Clarifie Basin

Aeration Basin

| | | | 1 | | 1 | | | | | | | 1 | I |

Preliminary
FH,?IHELHI.:Et Treatment !
Stage Gravity Slud
ravi udge
Thit-;?[k&marEI %
Final
Filtration

{

Centrate ﬁ

m, Disinfection
L Sludge

Flant Effluent

Dewatering

Aerobic [ Anaerobic
Sludge Digester

[Ha[.:h 2 0] Your formuta for water snalysis. Be Righ ™




Why measure pH in wastewater?

 |nlet

— protect biological treatment (bacteria)
Aeration Basins/Denitrification

— monitor biological activity
Digester

— control reactor pH levels (bacteria)
Outlet:

— protect environment (fish etc.)
Neutralization

— largely industrial requirement




pH Measurement Problems

_ab vs. Online

~ouling

Reference Electrolyte
Ground Loops

_ow Conductivity (industrial)
_Ifecycle

How accurate do you need?




Process pH Accuracy

* Real life reproducibility is +/- 0.1 or 0.2 pH units if:
— Proper Sensor Chosen
— Proper Installation
— Properly Maintained

* “The best results are often obtained by going to three
electrodes and leaving them alone.”
— Choose the middle signal

— Only recalibrate when:
e Sensor is cleaned & gel layer disturbed
 Difference between lab & process consistently large

Source: McMillan, G.K. and Cameron, R.A., Advanced pH Measurement and Control, 3"
Edition, ISA — The Instrumentation, Systems, and Automation Society, 2005.



Selecting the right Sensor
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§ Support
Dirty Samples Quick Sampling
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Choose the Right Sensor

Industrial Environments High Purity Water
* Replenish “dirty” probes with rebuildable * Electrode design optimized for fast
| references response t|_me | _
| +Rugged, non-glass probes keep process * High flowing reference junctions
running safely ensure quick reading and calibration
% *i
Process Lab

Applications Applications

A

Technical Ouick S i
uic ampiing
i Support
Dirty Sc_':tmples _ PP * Rugged portable meters for rapid
* Probe life extend(_ad with refer_ences analysis throughout plant
protected from sulfides & proteins « Measure multiple parameters right

* Clogging reduced with junctions designed

) : inside the meter — no probe needed
for particulates and suspensions



Industrial Pre-treatment

» =
Industrial dischargers may |
send their waste directly to ’
municipal wastewater plants. °

*Acids
*Heavy metals
*Solvents

Acid Feed

Solenoid Valves

Influent

-These substances must be
monitored to ensure the health
of the bio-system and ensure
effluent quality is not adversely
affected.

Effluent

[HaCh 2 0] Your formuta for water snatysis.

Be Right™



A

pH Control

PID Control

Equalization Basin

Acid Feed Caustic Feed

I | Modulating Valves

\ 4

Modulating Valves

Influent

l

[HHCh 2 0] Your formula for water snalysis, Be H‘['_ghf'-



Odor Control

Odors are released
as they enter the
primary clarifier and
sludge drying areas.
There are |
mechanical systems
that use pH
measurement to
make chemical
feed adjustment to
control odor.

[Hanh 2 0] Your formula fur water sralysis. Courtesy of: Donovan Sheppard, City of Monroe, WA Be Right™



Specific pH Applications




pH Applications
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Managing Organics
- ? & Q o,

o HC—OH
H2N/C\NH2 DD HE-on
HO  OH R 0 o
potassium hydrogen phthalate urea D;{:}ZO 0
(KHP) o

R o
o) O 0 o o
OH HOJ\/\T/LOH humic acid
NH, - on ,
NH, .
glutamic acid OH
- Q HO o+
phenylalanine ®) HO 0 d
OH
| N OH G OH n
. cellulose
O N
[ nicotinic acid
/’C\
R OH estradiol NN
naphthalene
carboxylic acids dodecane (and other alkanes/paraffins) P

[Hacr} 2 D] Your formuta for water analysis. Be Righ o~




Biggest Issues with Organics
BOD - is there anything that is good about it?
Comparing BOD, TOC, UV, COD can this be done?

Can it be used to tune the food to microorganism ratio (F/M)? What
about DO?

Waiting 2 hours or 5 days doesn’t allow me to see what is coming into
my plant right now, how do | know if | have a large organic slug?



How do we Measure Organics?

SAC




What we are seeing...

Bio-available organics and other compounds that can be
BOD . ) : 15%
oxidized through consumption of dissolved oxygen

Bio-available organics with an inhibiting agent added to
CBOD prevent nitrogen oxidation through consumption of 15%
dissolved oxygen

Chemical oxygen demand, measuring the reduction of

COD (Cr)  chromium: Cr,0-? (orange-colored) - Cr3* (green- <3%
colored)
Chemical oxygen demand, measuring the reduction of 0
SOl i) manganese: Manganese Mn(lll) purple-colored - Mn(ll) S
TOC Total organic carbqn, measuring the amount of CO, <304
generated after oxidation of carbon
Spectral absorbance coefficient, measuring the Trendin
SAC absorbance of 254nm by certain organic molecules with Tool g
double & triple bonds
* As determined by recovery of a known standard =i,

[Hacr‘ 2 0] Your formuta for water snalysis. Be Righ ™




Organics Discussion

o) OH

O HooC
CHO
0O Q o OH HC—OH
O K™ I OHQ HO—CH
HC—0H
COOH
H2N/C\NH2 DD HE-on
HO  OH R 0 o
potassium hydrogen phthalate urea D;{:}ZO 0
(KHP) 0 Q
Ralha®s
R o
o) O 0 o o
OH HOJ\/\T/LOH humic acid
NH, _ -
NH, o OH
glutamic acid o OH
HO —+
phenylalanine ®) HO 0 d O
OH
| N OH - OH —n
. cellulose
O N
I nicotinic acid
/C\
R OH estradiol N
: : : naphthalene
carboxylic acids dodecane (and other alkanes/paraffins) P

[Hacr} 2 D] Your formuta for water analysis. Be Righ o~




Key Applications and
Issues with Each
Measurement




BOD & CBOD

Average number of hours/week a typical
WW facility spends on BOD?

Average number of bottles set per week for BOD? 21 bottles

15 hours

Average number of times per week BOD is run? 2 sets

Percent of BOD tests that FAIL to meet
Standard Methods Guidelines?

5-10%




Issues and Root Causes

Failure Mode Key Root Cause(s)

Organic contamination in
Blank depletion dilution water or bottles
Drift in DO sensor

Effluent fails to achieve Insufficient nutrient or seed
2 ppm depletion Toxicity

Inaccurate G/GA
Fail G/GA reference Toxicity

Insufficient seed

www.boddoctor.com




Products for BOD




Chemical Oxygen Demand

e COD iIs a measure of the oxygen demand of
a sample that is susceptible to oxidation by
a strong chemical oxidant

* Not all organics are susceptible to oxidation
by the COD method



Common Uses of COD

Please share how you use COD...

Food estimate?
Tracking industrial dischargers?

Anyone charging industrial discharges
based on COD instead of BOD?



COD for Rapid Organic Estimates

Hach COD—

Treating Brewery Process Water On Site

Process Water Conservation,
Treatment & Recycling Minimizes
Water Consumption

by Mandy Miller

New Belgium Brewing Company today reuses much of its process water
for evaporative cooling, cleaning, and landscape purposes. On-site digestion by
aerobic and anaerobic bacteria to reduce the organic components in process
effluent, coupled with a continuous testing program to accurately monitor the
most important sources of high organic loadings within the brewery, have been
important keys to the breweryis successful process water treatment and
re-use program.

For every barrel of beer a typical brewery produces, an has a rated capacity of 80,000
average of eight to 10 barrels of water are consumed. New gallons/day. Average daily flows
Belgium Brewing Company in Fort Collins, Colorado, produces for 2004 was 58,274 gallons,
one barrel of beer using about four barrels of water, thanks in and the plantis total outlet flow
part to a strong company-wide commitment to resource recovery for the year was about 20
that includes on-site process water treatment and an ambitious million gallons.
water re-use program. The automated process

New Belgium Brewing Company is the fifth largest craft water treatment plant, supplied
brewery in the country; it produced more than 320,000 barrels by German systems provider
of beer in 2004, including the breweries flagship brew, Fat Tire Von Nordenskéld, includes
Amber Ale. The company strives to be on the cutting edge a three-stage anaerobic 7
of technology to best meet its high objectives for environmental digester, an aerobic lagoon, -

[Hacr} 2 0] Your formuta for water snalysis. Be Righ ™




The COD Problem...Waste...

« EZ COD recycling
— Fill bucket with used COD Vials

— Heritage Environmental will pick
up and recycle

 Mercury Free COD
— TNTplus packaging
— Not EPA approved
— Only for low-chloride waters




Products for COD

THT 822

o - TR =il

coD

Chamical
Oxygen
Demand




Rapid Organics
Assessment

Total Organic Carbon
Fluorescence
Uv254




Time...the Achilles Heel of
Organics Measurements
« BODS5 -5 Day Procedure

 COD - 2-3 Hour Procedure

« QOrganics can be monitored using other
technologies for more rapid assessment



What if this was your facility?

e Organic spike from 75 sac/m to >250 sac/m
 What do you do?

UV Organics Concentration

300

= Organics spiked = £
=1 to >3X normal {
= WIithin 2 hours 4

4
F\
“\"/N .

50

ics, SAC/m

Organ

0 T T T T T T
2/16/200519:12  2/17/2005 0:00 2/17/2005 4:48 2/17/20059:36  2/17/2005 14:24  2/17/2005 19:12  2/18/2005 0:00 2/18/2005 4:48

Date/Time



Total Organic Carbon

 Anyone tried TOC on Wastewater???

* Most facilities that try on-line TOC pull them
off line

« Why??? They are complex analyzers with
tiny tubes that require frequent calibration,
maintenance, and rebuild



D O HooC
D—I{+ g\ OH
P
H,N” ™ “NH, 9,
HO OH
potassium hydrogen phthalate urea 0
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0 O 0O
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NF2 ~ OH 7
NH, o
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, Q HO o+
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OH
| N OH - OH dn
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O N
I nicotinic acid
/C\
R OH estradiol NN
naphthalene
carboxylic acids dodecane (and other alkanes/paraffins) P

[Hacr} 2 D] Your formula for water snalysis. Be Righ e




Online Total Organic Carbon

Digestion with Ozone and Hydroxyl Radicals
— Converts all organic carbon to CO,,
— Direct measurement of CO,

Range: 0.3 — 100,000 mg/L C
Accuracy: +/- 3%

Avg. < 8 min. cycle time
Automatic cleaning

Scheduled (routine) maintenance every 6
months, period!

L y

CCCCCCCC

Biglector




Online Total Organic Carbon

r

BieTector

TOC ANALYZER

%

3.2mm ID

BleTegtor




0 HOooC

D—I{+ C\ OH
P
H,N” ™ “NH, 9,
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OH
| N OH - OH dn
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naphthalene
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[Hacr} 2 D] Your formula for water snalysis. Be Righ e




Spectral Absorbance Coefficient

* Absorbance of 254nm light (UV254)
— Double and triple bonded organics

— Single bonded organics do not
absorb 254nm

* No chemicals or reagents necessary

* Lab method with Spectrophotometer




Spectral Absorbance Coefficient

e Online Organics Probe
— Displays as BOD, COD,
TOC, SAC, %T

— Reagent-free
measurement

— Wiper automatically
cleans optics




Influent Monitoring

« Allows operator to react
— Divert & blend (dilute)
— Step feed
— Increase air
— Increase MLSS




Organics Probe: Load Equalization

Inlet of plant
Equalisation to
/ aeration
400

B) ]
£ 300 M /\Sé[\

S ] /

2 200] ]
a .
O ]
0 1007 u

0- T I T 1 1 I 1 1 1 I 1 1 1 I 1 1 T I 1 1 1 | 1 1 1
0 24 48 72 96 120 144 168

time [h]
e Target: - steady loading to the aeration basin

->optimal denitrification and biological phosphorus removal
e Solution: - bypass the primary clarifier during low loading
- supplement external carbon sources

[HaCh 2 0] Your formuta for water snatysis.

Be Right™



Comparison between
SAC/TOC and SAC/COD

Ganglinienvergleich der Gerate TOCTAX und UVASplus
am Ablauf einer Vorklarung

[==—mg/l TOC (TOCTAX) ====mg/| DOCuv(UVASplus) |

160

140

120

SAC/TOC
Primary Effluent

100 -

80 -

60

40

Konzentration [mg/l TOC bzw. mg/l DOCuv]

20

28. sSep 29. Sep 30. Sep 1. Okt 2. Okt 3. Okt 4. Okt

SAC/COD
Raw Influent

[Hach 2 0] Your formula for water snatysis. Be nghf'-




Dissolved Organics

Chemical
Oxygen
pemand

[HHCh 2 0] Your formuta for water snatysis.

Be Right™




FLUSH TWICE
THE CITY NEEDS THE MONEY!

[Hach 201 i Be mgnt*:



Wastewater Instrumentation for Monitoring
and Control

FDRUM“I

Wastewater Treatment Plant Network



Transforming Data into Information to
Ensure Wastewater Quality

Making Data Meaningful

HACH COMPANY CONFIDENTIAL Be Right™



Some Words of Wisdom

“The goal is to transform data into
Information and information into insight”

- Carly Fiorina, Former CEO, Hewlett-Packard

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL Be R,.gh;-



Some Words of Wisdom

Data is dumb.
More data is not better...

unless you can do something with it to
make it meaningful.

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL Be mgh;-



DATA... what Is 1t?

 Individual facts, terms, numbers
 |tis meaningless without CONTEXT
 Requires CONTEXT for conversion

HACH COMPANY CONFIDENTIAL Be Right™



CONTEXT... what is 1t?

« Drawing data from various sources provides context
« Often referred to as “data about data” (metadata)
o Context provides meaning to data

e Appropriate metrics for converting data into
Information
« Calculations
e Charts
o Statistical Analysis
e« Summary Reports

[Hach 2 0] aaaaaaaaaaaaaaaaaaaaaaa sis. HACH COMPANY CONFIDENTIAL Be Righr-"'



How do we transform data into information?

Result Step
INFORMATION

Calculation Step
METRIC

Input Step
DATA

[Hach 2 0] Your formua for water analysis. HACH COMPANY CONFIDENTIAL




Another way to think about It

DATA

Symbols __ Individual facts
\./Z
Processed to be Useful (INFORMATION)

Answers the questions

Who, what, where, when

W

Application of Data and Information (KNOWLEDGE)

ANsSwers the questions
WHY

HACH COMPANY CONFIDENTIAL Be Right™



Acronyms ...what do they mean?

« SCADA
— Supervisory Control and Data Acquisition (Single Data Source)

— Not SCADAR
* Reports were never part of the plan

« DMR, MOR, regulatory reports never considered
— Data set is incomplete

— Not SCAIR either
* Acquires data... not information
» Data for process control

e LIMS
— Laboratory Information Management System (Single Data Source)
« Collects data from instruments, technicians
» Tracks samples, assigns unique identifiers, creates worksheets
» Applies metrics and workflows
* Reports lab information

— ——

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL ;e Right™




Acronyms ...what do they mean?

* Central Database Solutions (Data Repository)
« A central repository of DATA

* Provides CONTEXT to DATA
— Combine data with data from many sources
» SCADA
» LIMS
» Contract Labs
» Bench Sheets
» Manual data entry

 DATA s processed and transformed into INFORMATION
— For compliance reporting
— Optimize plant operations
— Troubleshooting
« KNOWLEDGE is the application of data and information
— Allows for understanding of why
» Risk management
» Corrective actions

[Hach 2 0] Your formua for water analysis. HACH COMPANY CONFIDENTIAL




Excel... for information management?

HACH COMPANY CONFIDENTIAL Be Right™



Excel for Reporting

. e Excel Sheet #1
spreadsheet

R e Excel Sheet #2
-— ' spreadsheet
- e Excel Sheet #3
/ - spreadsheet
. B

Cut n’ Paste
at EVERY step

[Hach 2 O] Your formula for water analysis. HACH COMPANY CONFIDENTIAL ;e ngn;‘“




Do you know this person?
M‘”’M“ﬂ by T. McCracken

|‘__ -__ - I:'::t%:
“ 80
o WL [
=y P

b — &~
g &>
e
“I've been here for 30 years.
I've forgotten what my exact role is, but | do
finally know how to fill out all the forms.”

[Hach 2 0] Your formua for water analysis. HACH COMPANY CONFIDENTIAL




Information Management Benefits

* Collect all data from different sources
» Use validated metrics to convert DATA into INFORMATION
* Eliminates the use of cut/paste strategies that:
— Waste time
— Waste human resources better spent on more important tasks
— Increase error rate, re-entry of data, dyslexia
— Not supported by a commercial vendor
« “Joe wrote a great macro 10 years ago, but he retired”
* Honestly, how much time does it REALLY take?

— One customer shared that it took 14, 12-hour days to create his reports
* No time left for data review
* No time to identify and correct any deviations

[Hach 2 0] Your formua for water analysis. HACH COMPANY CONFIDENTIAL

Be Right™




KNOWLEDGE Management

LAB

Audit trail

Database

Solution

Re po rtS Notifications

Analysis

KNOWLEDGE

HACH COMPANY CONFIDENTIAL Be Right™



Big plants, Regulatory Agencies
Small plants, Regulatory Agencies

HACH COMPANY CONFIDENTIAL



Ever-changing environmental concerns

CtoP me iF youve heard this ong.

a bipolar, hyperactive, epileptiC guy

with CardiovasCular disease, high

Cholesterol and strep throat walks

into @ bar and orders 3 water... ...ahd walks out feeling greati

— Atenodol (1)
Atrazine (2)
Carbamsazephine {2)
Estrons (4)
Gemfibrozil (5)
W=probamate (3
Maproxen {7}
Phenytoin (8)
Suifamethoxaszole (3]
TCEP {10)
Trimethoprim (11}

©

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL Be mgnr_“




More data, less time
Limited human resources

* More stringent reporting requirements
— e-Reporting a reality

* More contaminants
— New instrumentation required
— More sources of data

e Less time to:
— Navigate your data terrain
— Manually put data into context ... and into Excel
— Convert data into information... and manually generate reports

— Combine data and information to gain knowledge to
» Optimize plant processes
« Enable “Predictive Troubleshooting”
» Take action before it creates a problem AND
« Manage risk, avoid violations, consent decrees

— ——

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL ;e Right™




Available Options

e DO NOTHING
— Wait for things to happen, hope for the best

e DO THE SAME THING
— Try to react to the ever-changing environment we live in

« EMPLOY A INFORMATION MANAGEMENT STRATEGY
— Maintain all of your data into a single database
— Put into into context
— Transform it into information
— Create knowledge by bringing your data and information together
— Use that knowledge to make the best decisions in the shortest time
— Manage your risk, before it manages you.

[Hach 2 0] Your formula for water analysis. HACH COMPANY CONFIDENTIAL Be nghr:"



One common goal

[Hach 2 0] Your formua for water analysis. HACH COMPANY CONFIDENTIAL




Monitor & Improve Operations




Central location for all of your data

Variable Browser

& ok 1 B::ancell g8 Find iq“_r.; 5emp]g1 JLE] Printi E}q:lnrti W Filter]@ Inﬁ:i-1 ) Mulﬁl

e Areas Var# | Var Name | Units | Type | Storet # | Track Every |Locati or |
- Al Locations 1 Influent Flow MGD Paramster 50050 Day Influent |
(= o 2 Influent Flow Hourly WMGD Parameter 50050 Hour Influent
I - Influent ik Influent BOD mgiL Parameter 00310 Day Influent
i - 12 Influent BOD Load LBS/DAY Calculated 00310 Day Influent
i rimay Efflupnt 21 Influent UVAS SAC Parameter  UVAS Day Influent
- Aeration Basin 41 Influent TSS maiL Parameter 00530 Day Influent
- Sec Clarifier 42 InfluentTSS Load kg/Da Calculated 00530 Day Influent
- A& 81 Influent pH su Parameter 00400 Day Influent
i Chioring Contact 101 Influent Ammonia mgiL Parameter 00810 Day Influent
‘- Effluent 102 Influent Ammenia Load lb=iday Calculated 00510 Day Influent
i i ac 611 Primary Eff BOD mgiL Parameter 00310 Day Primary Eff
Bt~ Industriss 612 Primary Eff BOD Load lb=/Day Calculated 00310 Day Primary Eff
13 613 Primary Eff T3S mgiL Parameter 00530 Day Primary Eff
E- wells 614  Primary Eff TSS Load Ibs/Day Calculated 00530 Day Primary Eff
- Clearvwater 1001  RAS Flow MGD Parameter 50050 Day RAS
[+ Chesapeake Mutrisnt 5 tudy 1006  RAS Concentration maiL Parameter 00530 Day RAS
1021 MLSS mgiL Parameter 00530 Day Aeration B:
1022  Total MLSS Masz bs Calculated Day Aeration B:
1023 MLVSS mgiL Calculated Day Aeration B:
1025  Volatile Fraction Fraction Parameter Day Aeration B:
1027 ML Observation Obs Text Parameter 00530 Day Aeration B:
1031  Aeration Basin Diszolved Oxygen mgiL Parameter 00300 Day Aegration B:
1033  Aeration Basin Temperature DegC Parameter ooo1o Day Aeration B:
1035  Aeration Bagin Energy KWWH/Day Parameter Day Agration B¢
1050 Number of aeration asing Number Parameter Day Aeration B:
1071 Food/Micreorganism Hatio Ratie Calculated Day Aeration B:
1091 Oxygen Uptake Rate mgdL-Hr Parameter Day Aeration B:
1093  Specific Oxygen Uptake Rate mgimg-day Calculated Day Aeration B:
1095  Solids Retention Time Days Calculated Day Aeration B:
1101 Settleability, 30 min. mbL/L Parameter 50085 Day Agration B:
1103  Sludge Volume Index mbLig Calculated Day Agration B: |
« | »[




ﬁi User Defined Dashboards

Lancaster Area Sewer Authority
Susquehanna Water Pollution Control Facility

e

Daily Hauling

Nutrient Tracking Graph |

W v - -
VZ SYNAGRO __ o __ ¥ 9
Daily Hauling . p DMR Supplemental Sheets

DO Trend - Previous D |

e 2

Operator Daily Data Entry

Wednesday, November 03, 2010




User Defined Dashboards

[:.H' Hach WIMS Professional ¥7.0.9 - RANDYE @ "MR WWTP" on WCRSA11.0PSMR
Filz DataManager Repork Pac GraphPac Design System Setup  Preferences  Utlities Help

ﬁ Home | ‘:i Eack |@R9Fresh|v||:a] Prink |

|»

ey

Night Shift Lab

Mauldin Road UVT %

@

Upper Round Night Shift

Lower Round Might

o

Hauled Waste Yesterday's NH3 @
Energy Project

a 73000 150000 225000 50000

Mauldin Road Monthly AVG Solids Inventory

Key Process Indicators
Yesterday's Test Results

UV Average Intensity Indicator

Lamps to be cloane. 0 e a2




Manage by exception...

I:H' Hach WIMS Standard v7.0.9 - SUPER @ "Wastewater Sales Demo” on LOCAL

File | Data Manager 1:l:lFlE|:u:|rt Pac G[aph Pac Design System Setup  Modeling  Pocket OPS | U Se a CO m p I i an Ce

Entry Forms for SUPER hl - IB:I Print | -

** Default Group Englne to Scan yOur
database for regulatory

-= Custom Data Entry
-= Daily Detail Entry
-z Drinking Water

-z Industries - I - d I
- Lab Benchsheets VIO atIOnS an QC F agS.
-= Monthly Data Entry
Lab Dashboard
Lab Cal : . .
¥ Compliance Engine
BOD Manager b
Start Date |1 /1 /2009 Ej - -
Log Books Co| anzoos || Sean
Events EndDate [f/m/2000 =~ — -
Lock Da
_ Add Allwith | AddAllwith OC | Add Al vith - — ‘ Cancel ‘
_ Compliance Eng Limits Limits Entiy Lirnits SR B —_—
Calc Data Block
St Date Ut Var# | Var Name |Limits | QC Limits |Entry Limit*
It Lata NPDES 1031 Aeratien Basin Dizgolved Oxygen ®
|EFFLUENT cROSS wALUE | FRAuF 13;1'3 E”mbeg.féﬂigﬂtiqn pasinz *
SEeaniry, U min. x
Review Report 1151 Final Clarifier Blanket Height bd i
4011 Effluent BOD 4 ®
4012 Effluent BOD Load b
4018 BOD % Remaoval *
4017 BOD Standard GGA x
4041 Effluent TSS *
4042 Effluent TSS Load 4
4081 Effluent Phosphorus b
4081 Efflusnt pH 4 ® b
« | v




Manage by exception...

File DataManager Report Pac  Graph Pac Design  System Setup  Preferences  Utilibies  Help

Open Facility 'l [B] Prink |
Open Facility via Logon

w Default Facility
Exit:

Log Books

andard, English (United States) [en-US], Microsoft SGL Server 2005]

Effluent TSS

Lock Data
Compliance Engine _ |D| ®
Calc Data Block ——— v _I
T — har 2010 ! | [ Mew | [ Dell 4 Findl = Printl i) Excell 1) Exitl Scan | ‘
Location | Wariahle | Ewent \‘|Start Date| End Date | Duration | User | =]
Edit ||Effluent 4012 - Effluent BOD LcViolation - Permit Wiclation 03/03/201|03/03/201 Dikddx Efflu
Edit |Effluent 4012 - Effluent BOD Lciolation - Permit Wiolation 03/02/201/03/02/201 N Dhdax — Efflu _
Edit |Effluent 4012 - Effluent BOD LoWiolation R i s . T =]
Edit |Effluent 4012 - Effluent BOD Le Violation - Sethngs
Edit |Effluent 4012 - Effluent BOD Le Violation | | 100 4518 15035 = : s ;
Edit A016-B0D % Removviolation | LiedDatel /1 /2009205]  gngpia ' /1 /2005 0% i bt e |
Edit 4016 - BOD % Remow Yiolation 1 - Show Bescoids &
Edit |Effluent 4041 - Effluent TSS  |Violation - | [Dlefaveiues oulyidy o Ereey Lenits - | - Apphy
Edit |Effluent 4011 -Effluent BOD Violation 1 | 1 e o o O Lirrsts =] [Flahash)
Edit |Effluent 4012 - Effluent BOD Levialation - ' -
Edit |Effluent 4012 - Effluent BOD Lc\f’iolation “~Racond tist
Edit Effluent 4012 - Effluent BOD Lc\f’!olat!on 1 Vrwinkls DataSinmp Vilua 5{:.:& ."lnﬂ.;:-. Lasi Changedal =
Edit |Effluent 4012 - Effluent BOD Le Violation - [ B =t oM 1 1 i 2008 1 &7 SUPEE /10,5000 13728 Fhe
Edit |Effluent 4012 - Effluent BOD LcViolation- | 2 4011 =EnBOD 182009 -] mpon 312003 —
Edit |Effluent 4012 - Effluent BOD LcViolation- | 3 4011 -ERBECD Uq '?‘"“'1 b mpoa 31200
Edit |Effluent 4011 -EffluentBOD Wiolation 1 | 4 4011 -EHBOoD 5 brpast 31172003
I [nE SNZ-ENS00 Ld -l Impoe ETART IR ]
[ 4002-E1B00 Ld 1 huum 7 mpee 31142003
WA COMPEMNG / |3,-"18,-"201U 454:21 Prd | 012 - EfROD L 1342009 21 Ipea 31172003
B SN2 -EfROD Ld /472008 k. ] knport 312003
- | &2 - EHe0D La TiSf200d -1 mpen 2o
Bl ANE-E1800Ld 1ies20ns [} mpiod EIARFESILE] -
k . I . | I [
Track events (violations or O Ta
d f d d | © Prar 0T Bigel C HTML  © Email Chatpust
user defined) and setup emai T -
| &he 1 Closs

alerts...




Compliance charts

Eff TSS Compliance|

a0+
/\ Dbl zd imit
404
E [N\
E 30 M oM aLimit
201\/‘./ \/
10+
|'J }
111 1.-"3 1.-"5 1.-"? 1.-"EI 1/ 11 1/ 13 il 1:3 1 1? 1.-"1!-] 1/ 21 1. ‘23 1 2:3 il 2'-" 1/ 29 1'31
Date (1/1/2008 to 1/31/2009)
+ Effluent TSS Wi 5 (Wastewster Sales Dem
T TS5 Compliance
Eff TSS Load Compliance |
2500+
2000 Drhybd 324 imnit
M oM axLimit
& 1500 .
L=
) ]
2
1000+
500+
0
1M 3 J i 1 11 il 13 1/ 1:. 1 1? il 21 1 23 1 2:. 12? 1 QEI 1'31

Date (1/1/2009 to 11’311’2009]

Automatically chart data for key plant parameters.




Compliance charts

BOD Removal \
10000 T 100
8000+
T 90
b hdaan
— B 2426710
s 6000
B S
2 1 T80
4000
| T 70
2000
7 hilean
= e 7380095
0 —— } Pt Pt t — 80
21 2/3 2/5 27 29 2/ 213 2115 217 219 221 2/23 2/25 2/27 31
Date (2/1/2010 to 2/28/2010)
/ Influent BOD Load” Effluent BOD Loag? BOD % Removal WINS (Tutorial» Racky Cresk W I
| Influent BOD/TSS vs Flow
T5.0
T45
T4.0
| O
D L]
£ T35 =
T3.0
T25
100 f t f f f f t f f ——— t f 2.0
21 2/3 2/5 27 2/9 2 213 215 217 219 2/21 2/23 2/25 2/27 31

Date (2/1/2010 to 2/28/2010 )

& |nfluent BOD 8 |nfluent TSS o Influent Flow WIMS (Tuforist - Bocky Cresk WW
EODITEE ve Flaw




Troubleshoot Issues




Let Software do the Detective Work

* Gather information and find answers to:
— System upsets
— Cost overruns
— Compliance issues
— Customer complaints
» Use predictive modeling tools to prevent future issues from
occurring
— Develop "what if" scenarios
* Perform simple or complex search queries
— Find the exact information you need




utomatically Compare & Verify All Info

ta Entry

File Edit Format

'_Dil @l 5 |@| & ||:D|]i3| @II < I Jan 2009 l > J | Thursday. January 08. 2009 Comments | Calc | ﬂ ‘l Approvelv
Entry Min | Daily Limit Min | Var Info | 4011 Effluent BOD (mg/L)

Max [ 5p Max [ 42 Equation |

]

Immediately
identify

change in the
Ie m S (-] IBIowers were down for 4 hours due to broken diive belt. ‘we have

: added an inzpection PM task into JOB Cal to address this problem. Syste m
know & I '

' | Qo |
e th €Y Len : SUPER, (2/9/2003 258,57 PM)

peisied TEoD
rred - m
477 2587
315 2102
401 2737
441 325
638 2865
664 3157
321 2341
261 1968
400 1793
292 2047
a7 2603

1,580

7,930

2,730
24,626




Intain Accurate Records with Audit Tralils

™ NPDES Review Form - Monthly Data Entry
Fle Edit Format

El al il@l é’ ||h|ﬁ| Is.’, I “Jan 2009 I S || Thursday, January 08, 2009 LComments | Calc |ﬂﬂw

Entry Min | Daily Limit Min | Var Info | 4011 Effluent BOD [mg/L)
Max [ 50 Max [>az Equation |
i Effluent pH

su

241

% Audit Trail

I [011 Effluent BOD (mg/L) Audit trails

— Current State of Datapoint

Datapairt Date: [178/2009 Walue: [47 (47) ShOW WhO
touched

- History of Actions

2/11/2009 1.47:43 PM Data INSERTED 47 (47) ' " ENTERED

2/11/2009 1:45:33 PM SUPER Data DELETED 47 [47) FINAL APPROVAL th e d ata.
2/9/2009 12:49:43 PM SUPER Data MODIFIED to 47 [47] FINAL APPROVAL

1/13/2009 3:50:24 PM JAS Data MODIFIED to 47 [47) FINAL APPROVAL

1/13/2009 9:36: 00 AM MGk Data INSERTED 47 [47] ENTERED

FestoreSelected Valus

Mate : Drlp Super Users and Maragers have priviledges to restors values from Audit Trail

— — — — —
283 8522 14 252 206 2547 12 250
271 8137 28 597 191 2603 23 480
25 4587 10 241 161 1,580 8 183
33 12,018 47 1,760 540 7,930 51 1,422
271 7,392 22 569 213 2730 21 489




aste water example-inf flow v.

2! Multi-Graph Output Print Preview

rainfall

Previous | Mext | Frint | Frint Pagel Cloze |
Infiltration study PEEN
S0 Inf. flow v_ Rainfall ',' 15
| As one might suspect, influent 5
flow increases when rainfall !
15— Increases 4
4.0 :I ! —T—1.0
A | ~ _"/ H -
g =

3.0 —+05

2.5 -

20 A e :'N::}::}:::} e ettt 00
1211 1215 1219 12123 1227 1231 14 18 112 1186 102 1124 1728 21 215 219

Date (12/11/2008 to 2/9/2009 )




Waste water example—turbidity profile

Multi-Graph Output Print Preview

F'reviausl MHeut | Print |F'rint F'agel Cloze |
Data Over Time |
Lt e e -
Clarifier Effluent — Red profile not performing as well,
Needs investigation
| )
1
10—+
|
2 |
-
=
)
T yor ]
J
L}
| [
! waral ! hd
hlll | 1
1 1
” X L}
Y | 1
1 r ) i 'L
5— | i Sl [ 1 !
| Y 10 | P
BRI fLf [N / ~ Hoo
UV \_/\ H¥Ir OV
o +—+—t++—+r++t+++—t+—+— -+ttt
1111 1117 1123 1129 125 12111 127 12423 12129 114 110 116 122 128 213 28

S




Prepare Regulatory & Internal Reports

You already have the raw data, use
it to your advantage




rn Raw Data into Actionable Information

I

* Create business and
regulatory reports instantly

e Schedule automatic report
output to the screen, print or
email

e Quickly configure standard
reports using templates and
wizards

 EPA and state report
templates (SWTR, DBR,
NPDES, DMR, eDMR, MOR,
SDWA, CCR, industrial
pretreatment compliance, and
more)




Waste Water

Hams

Rocky Creek Ww TP

PERMITTEE MAME /ADDRESS (inchude
Faciiny MamsLecation if diffarsn)

HNATIONAL POLLUTANT

4020 Peggy Ad SE

#ddress Racky Creek, Vilsge of

hio MM 87124

Facity Fiocky Cinek \Wastewaier Treament Plant

Lecation 1234 Loiz Lane

n

ELMNATION 57457

DISCHARGE MONITORING REPORT (DMR}

-1

01719

(SUBR M)
F-FlMaL

HMOD57433
PERMIT NUNBER

001 A
asTRARSE MURBLE

MOMITORING PERIOD

YEAR| MO | DAY

YEAR | MO | DAY

MAJOR
MUNICIPAL, NO PRE TREATMENT

NO DISCHARGE[ | ==

NOTE: Read indtructions befors: comglating this fom

COMBINED TREATED PROCESS

Fomm Ppprovad.
OME No
Fpproval expires

PH

<— Example Discharge

Monitoring Report

50050 1

Powerful Information at your Fingertips

mglL

Clask Keri FROM| 02 | 06 [ o [To[ o2 [ o5 [ 30
GOET) () @) i (908) g0
Acamoy QUANTITY OR LOADING =L QUALITY O R CORCENTRATON WO |TREGIEGT  |GaELE |
[ L] [) e e | B fereassse | yvee
AERAGE AU UNITS SN AERADE AN UNITS (02-03) |(B4-58) (E-T00
BOD, 5-DaY SAMPLE rcors - 205 T am 9 0 (DALY CONT
(20 DEG. ) MEASLIREMENT .
0x01 00 FERMIT = T e FEFORT = REFORT MG DALY |CaNT
Adv SEWANFLUENT DALY MN DAILY M
BOD, 5DAT SAMPLE 637 2,218 2] El 64 [KE] 3 |DAL
(20DEG. C) MEASURBMENT
.. 6.0 RE:I.IEIT::ENT EEFORY R HBE/TRY S D;:‘:nm HzA- 2 = g Frint Setup | Stats jFuweh Tnine = [June = || Latel s wvmry a0 =] Arncae | el [
(e [ N 53 oA |0 oAl ) | el 2a]va] e s +] wlE]o]a] | Q)
004001 0 0 ARBAT o w— — Tow— BO su DL
BEQUIRENENT DALY M L Inflow/Infiltration m_
S0LIDS, TOTAL SAPLE - — 206 264 9 0Dl
SUSPENDED MEASUREMENT S — &l
s 100 FERMIT — v s - REFDRT REFORT MG DAL
Pt SEW/INFLUENT REGUIREMENT 3004 VG DALY M +
SOLIDS, TOTAL SAPLE 612 1910 (28) s 23 59 [RE] 3 |Dal T
SUSPENDED MEASLIREMENT
00530100 FERAMIT REFORT AEFGAT LES/DAY e & MG DAL -5
EFFLUENT GROSS YALUE | REGUIREMENT 3004 AV DAILY M DALY M 1
FLOW, IN COMDUIT OR SEMPLE 296 449 [E] bt mesaas 0 |Dal +
THRLU TREATMENT FLANT URBMENT -
PERIAT AEFORT AEFOAT | MGD == == T A i
EFFLUENT GROSS VALUE | REQUIREMENT |  30DAAVG DAILY Mi =
|EDD, 5DAY FERCENT SEMPLE — = 7457 m— T ke 123 4 |Dall [ L
REMOVAL MEASUIRBMENT =
aon koo FERMIT o o - 500 o = PER DAL H]
PERCENT REMOVAL DAILY MN CENT 1 l -—3
[RAWETTLE SRie BAL EVECITHEGFFEER o s e o L T 2 TELEPHONE §
SCOTT MOEHLING 2= T
CHIEF DATA MANAGER 2926700 02
= SIGNATURE OF PRINCIPAL BXECUTIVE e | — 20
fPED OR PRINTED P HUMBER YEAR [MON
OFFICER OR AUTHORIZED ABENT aci =
COMMENT AND EXPANATION OF A4Y \AOLATIONS (Reference all mtachmants bane P )
EFA Form 3320-1 (Raw. 8005) Prawious edEins may be used (REPLACES ERAFORM T4 WHICH haY NOT BE USED ) PAGE | OF 1 - 1
[ /AN T R L e o S M ]
Example IanOW/ n 15 1 Vi3 1 1 Ul 1 2 M 0 M Y e Yl iR
. . E Date | V12002 to 27205002 )
Inflltratlon Study /£ ifuertFlow  # Faintall # EMuent TS8 R P ol Wi e




Compile Data Easily

More data is not better unless
you can do something with it




e Your Whole Operation: Combine Data
From Field, Lab & Operations

Access to data, reports, entry forms, audit information

Track dosages, flows, concentration, summarized data like
daily average flow, 15 minute turbidity maxi, hourly DO min

- NPDES Review Form - Monthly Data Entry

File Edit

¥ TS5 Banchahwnt (Custom Data Frtry Form)

Farmak Fie Pt Format Feip
| &l o[ D@ Wi« |  Jn20 | ][ Wondey, January 19,2005 Commers | Cak | || Sl | |4 |CITI] satoae [1/3 08 2e] cunsetoue | Trnsy S W | Conmer] S
2 HCSIRACH 100000 |l Apprve [=] Goke | S sna
Entry Min Daify L imit Min Var Info | 12 Influent BOD Load (Ibs/day) & 3l T i ik el | ¥ i 1 H i BT
Max Max Equation | V17V1178.34 ¥
7 T55 Benchsheel - Method Sk 25400
Influert Effluert Influert Effluert 3
o | 11 -Influent | 12 - Influent 4011 - 4012 - 41 -Influert | 42 - Influert 4041 - 4042 - i Anabyst HiH ] (eoan Temparanzs n [LET
Z BOD BOD Load | Effluert BOD | Effluent BOC 155 TS5 Load | Effluent TSS | Effluent TS5 - ———— = —
—y Sample Dals O AT - Thu Oven Temparaies Dl [ I
Q mgl los oy mel = Audit Trail r:”E Nl
5 = - et
Anahsis DniefTime. | R |
g 7473 19 4011 Effluent BOD {mg/L) B S i —
268 E705 16 “;m;:"’_’mzm o
285 E275 24 = !il;.J.‘-ﬁ Li&mr.'- Ll
297 J183 18 PR Samgle & Tare [EES] 0474] g i 0.8743] g
305 93 " [ DslaMODIFED o[ Taw [ELTHE T TH 09158 g
285 BE0S 18 Data INSERTED
260 BE35 17 > Solids s o o o LSS0 g
323 7469 14 - - - —-
Sample Volme 50.00] 50.00] 5.00] mi
2a2 fa44 17 R amg | ] | C |
265 6322 19 Hote : Onip Super Uisers and Managers have priviec vasfompui T | Suspanded Solids [ 306] mgf 154 mgt 11,008 moi
B 8275 25 -
278 7512 27 664 194 5242 22 541 p2 .-I ) |
303 7832 14 321 214 5390 a 207 | | PR R e B M) ENTERED :
Hane Mesrur Herw Pl HMus liwery B A1 Irfusnk 155 gl Riwi Paan 8
259 5611 12 261 162 3634 13 262 —
284 786 16 400 185 5092 18 450 7.7
83 RSFR1 14 202 MR 4AFTR 12 A0 T? il




Manual Data Entry:

» Built-in templates for data
entry

* Screens that match
spreadsheet, daily log and
bench sheet formats

TS5 Bonghsheel - Method Sh 25400 l
) — —
b [ TS ]
Anabyils Dote/Tima

TS EETES P& Cone WESS
Sampisd Teve | g | lo g [ lg
T | I I o Y Ia
Goke 3 g g 3
Sample Vokime E g |rn| |- | mi | m | T
Suspanded Sokds 205 mgill B2 mg/ TN mglL 1780 mgh

Edit/View Variables

Transform Data Dumps
Into Actionable Insight

]

LH Flrsti Q Prev‘ » Next| E] Lasti e New‘w{ DPJ‘ ﬂn Flnd1lf|. Ins‘ & \Jararjm(:opy]m Exit

@If Yar &

1 .|

Name {Influent Flaw

Track every |Day

Units [M&D |

Type ] Parameter -

[~ Read-Only

|/ Optiohs T User Defined T MDL Rules T ist T Additional Infa ]
Desoiption | leltS’-\]/-—QHMﬂW—LQua"U' Conrol_| Interface
~_

C OFF & Interfaceo

:Heh;; " External Source

| TAG

|F|H_Historian

‘/ _._.j Data Approval Level Ta 'Writs With - 1

;j ENTERED

R Statistic
?

Scale Factor =il

|HDMW_FIT_INF
- Start Time-

~Filter Data-
Collect data when:
Mode: T ag.Field P

F1_ON

SUPER [2/9/2009 1:28:50 F

[ToTAL Ralll
— Stop Time | Filter -
f Sdqe Day as Start
0000 = (hnmm) | [2353 = (nmm) - b DL

Automated Data Entry:

SCADA
Dataloggers
LIMS

Commercial Laboratory
Reports

Download data from
portable field devices




Manage Complex Calculations

Stop worrying about making mistakes in complex
calculations




Example of Complex F-to-M Ratio

. NPDES Review Form - Monthly Data Entry

File: Edit Format
El Bl .;l@l .-.{;’l[hlﬁl | Friday. January 09, 2009 Comments | Calc Iﬂil Approve |-f

Entry Min I Daily Limit Min | Var Info | 1071 Food/Microorganism Ratio [Ratio)
Max [ Max [ Equation | V612 7 (V1023 = LV[C1050,195.0] = 0.625 - 8.34]

4081 -
Effluent pH

Equation
D.0756 260 5820 13 ],
0.082 prrs 7380 oo I[WB12 ¢ (v1023* Lv(C1080,185.0)* 0.625 * 8.34)
=] 0.0880 245 8643 42
=) 0.0524 230 8728 47

. 1 [FoodMicroorganism Ratio [Ratio]] = [Pomary Ef BOD Load [lbs/Day]] /( [MLVSS [mg/L]] * LV [Number of

on th|S formula / 3; aeration basins [Number]]. 183, 0) * 0.623 * 834)

| U.Uno LG o100 25
0.0626 319 7981 19 428 212 2407 28 628
0.0723 268 6929 16 368 165 1936 20 485
0.0883 285 8081 24 310 185 2509 21 445
0.0838 297 8669 16 375 207 2742 15 352
0.0517 305 5087 il 252 220 1665 i 183
0.0697 285 GBE9 18 404 212 2319 16 358
0.0827 280 T3r3 17 422 20 2587 17 422
0.0838 323 5284 14 315 161 2102 1 247
0.0561 262 8670 17 401 196 2737 17 401
0.1094 285 10221 19 441 182 3125 13 302
0.1248 316 12018 25 638 166 2865 26 664
0.1082 278 8970 27 664 184 357 22 541




Case Studies
Making Data Meaningful

Be Right™



Case 1: Improving Aeration Efficiency

Oxygen transfer efficiency is a function of bubble size. The smaller the bubble, the
higher the efficiency. Ceramic or membrane diffusers will foul in time, causing the
bubble size to increase. To minimize energy used and reduce downtime, it is important
to determine when diffusers need to be cleaned.

Aerati'-’:f@ Efficiency |

Diffuser cleaning recommended

# BODIkwh

3 — —] — 4 | } e } | ' e |
14 1H5 129 2H2 2026 ety g 326 41 4523 57 S =18

Date (1/1/2009 to 5/29/2009)

# Asration ETficiency

Determine cleaning cycle by benchmarking pounds of BOD removed per
KW of electricity used.

[H ach 2 O] Your formiila for water analysis,




Case 2: Lowering Chemical Costs

In the chart of raw and settled water turbidity against alum dosage , increased alum
dosing (circled) did not improve clarified turbidity. This led to an opportunity to save up
to 10 percent in alum dosage.
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[H ach 2 O] Your formula for water analysis.




Case 3: Real-time estimation of BOD

The time-lag in obtaining BOD results, a 5-day lab test, make it challenging for plant
operations to adjust treatment processes to adverse levels of BOD. A site-specific
correlation between on-line UV absorbance against lab BOD measurements was
obtained. With this BOD can be estimated in real-time, allowing for the optimization for
treatment processes and avoidance of potential violations.
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[H ach 2 O] Your formiila for water analysis,
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