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GROUND & SURFACE WATER TREATMENT
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Key Characteristics

GROUND & SURFACE WATER TREATMENT

Groundwater

Supplies 36% of public water systems
Comes from rain and snow

Seeps into the ground and is then stored in
aquifers

Must be accessed at a natural spring or
pumped out of the ground from a well

Stable quality (slow changes) .
Low turbidity .
Low microbiological risk (usually) .
High dissolved minerals (Fe, Mn, hardness, .

arsenic, etc.)

Surface Water

* Supplies 64% of public water systems
*+ Comes from rain and snow
"y  Accumulates in rivers, streams, and lakes
* Piped and pumped to water treatment centers

Key Characteristics

High variability (hourly/seasonal)

High turbidity & suspended solids

High microbiological risk (Giardia, Crypto, bacteria)
Influenced by runoff, weather, upstream activity
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GROUND & SURFACE WATER TREATMENT

pH ORP
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GROUND & SURFACE WATER TREATMENT

Pre-filter Post Filter
pH(Optimize Chemistry) Membrane Chlorine
Chlorine Chlorine(low level) ORP
Ozone ORP(backup/safety) - “, pH

Chlorine Dioxide ‘ { ?
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GROUND & SURFACE WATER TREATMENT
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Final Disinfection
pH(Optimize Chemistry)
Chlorine(Free/Total)
ORP(backup)
Chlorine Dioxide
Ozone

pH
(Optimize Chemistry/Corrosion Control)
Chlorine(Residual decays)
fluoride
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MUNICIPAL WASTE WATER APPLICA
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WASTE WATER TREATMENT




WASTE WATER TREATMENT

Residential Sewage Industrial Discharge Stormwater

N

1. EXTREME Variability 4. Solids
+ Time of day (morning/evening peaks) « TSS (Total Suspended Solids)
* Weather (rain events = massive dilution or surges) « Settleable solids

* Industrial discharges (can spike instantly)

Unlike drinking water: This is unpredictable and often unstable 5. Potential Toxins

2. High Organic Load Industrial chemicals

This drives: Oxygen demand in biological treatment * Heavy metals

* Low/high pH events

These can: Kill biology downstream (huge problem)

3. Nutrients

* Ammonia

» Total Nitrogen
» Phosphorus

u ®
Critical for: Biological nutrient removal (BNR) PrOM"lent



WASTE WATER TREATMENT

_ -
Headworks pH Hydrogen Peroxide Discharge QC
pH ORP ORP pH
ORP Dissolved Oxygen pH OR?
Conductivity Turbidity Ozone Chlorine
Temperature Ammonia Chlorine Dioxide
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WASTE WATER TREATMENT — SLUDGE TREATMENT

| SWOGETREATMENT
| orvie | Oewsterig Il shudgotank [l Oiguster | Thickening _
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Headworks
pH
ORP
Conductivity
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WASTE WATER TREATMENT - REUSE

PROCESS WATER TREATMENT /REUSE
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plg pH OPI:IP
ORP ORP Chlori
Chlorine Chlorine jrorne
Turbidity Chlorine Dioxide
Turbidity
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FOOD & BEVERAGE APPLICATIONS
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MEAT PROCESSING

PRIMARY PROCESSING

Live bird Killing and Evisceration ] =
h hill
2 i
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MEAT PROCESSING CONT.
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MEAT PROCESSING CONT.

OPEN PLANT
CLEANING (OPC

Plant cleaning

P
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Conductivity
PAA
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Waste

MEAT PROCESSING CONT.

Coolin

Water .
vovzter . W Boiler ool
Conductivity Conductivity
. Dissolved pH
Chilorine pH Oxygen ORP

pH Chlorine

Bromine

7 7 7 Peroxide
Corrosion
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FRUIT & VEGETABLE WASHING

Storage/Cooling
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OPERATION OF ATYPICAL THERMAL POWER PLANT

Four Main Water Streams

Evaporation

1

Cooling Tower Blowdown

: Recirculating
N Cooling Water

{ =

Boiler make-up water

Cooling Tower
make-up water
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POWER MAKEUP WATER

Surface Water Groundwater

Most Common (especially large plants)
(| Advantages

Smaller or Inland Plants
L. Advantages

AA » Abundant supply — supports large cooling « Stable quality (huge benefit)
demand * Low turbidity (minimal filtration needed)
* Generally lower dissolved solids than « Lower biological activity
groundwater >{ Disadvantages
» Often lower cost than municipal » Often high hardness (Ca, Mg) — scaling
X Disadvantages « High:
» Highly variable quality (big issue) Iron
Seasonal turbidity Manganese
Algae blooms « Can have high TDS
* Requires full pretreatment:
Clarification
Filtration

* Biological contamination risk
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POWER MAKEUP WATER

Municipal Water

Smaller Plants or Backup Supply
(| Advantages
« Consistent quality
* Already treated:
Low turbidity
Disinfected
« Minimal pretreatment required
X Disadvantages
» Expensive (biggest drawback)
» Often contains:
Chlorine/chloramines (must
remove for boilers)
» Limited supply for large plants

Reclaimed/Reuse Water

Fastest Growing Source
L. Advantages

Nk Environmentally friendly
~ =+ Often lower cost than municipal

 Reduces freshwater demand

>{ Disadvantages
« Highly variable + complex chemistry
« High:
Nutrients (bio growth risk)
Organics (TOCQC)
Ammonia
* Requires advanced treatment + tight
monitoring
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POWER MAKEUP WATER

Seawater

_ [ Advantages
1N« Unlimited supply

[N« Reduces freshwater demand

3 . X Disadvantages
X * Very high salinity (TDS)
' g + Severe:
e Corrosion
Scaling
Requires:

RO/desalination for boiler use
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BOILER FEED/MAKEUP WATER

Conductivity
Dissolved Oxygen
pH
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RECIRCULATING COOLING WATER + MAKEUP + BLOWDOWN

Evaporated
water

)

Make-up water ->

Conductivity Cooling tower

Turbidity
Chlorine

sump

Recirculating

Make-up water valve ORP
Blowdown »  Conductivity
Conductivity Fluorescence
pH Corrosion
ORP Bleed valve . —_—>
Chlorine Circulation pump
Bromine
Peroxide
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PETRO CHEMICAL APPLICATIONS

Upstream— Midstream — Downstream— Midstream — Marketing &
Refines/processes crude oil Transports and stores fuels Con sumers

Moves and stores feedstocks es: ]
and gas into finished products  and petrochemical products
Sells & uses finished products

Extracts feedstocks \ ;
like crude oil and natural gas

used to produce fuels
and petrochemicals

%

JERRES

3

i
Natural Gas Production Transportation

Transportation
Markets & Products

ol
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PETRO CHEMICAL APPLICATIONS - PETROLEUM

Crude ol
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PETRO CHEMICAL APPLICATIONS — ETHYLENE

OIL & GAS INDUSTRY

EXTRACTION &
RAW MATERIALS PRODUCTION

INTERMEDIATE
FEEDSTOCK

PETROCHEMICAL INDUSTRY
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Turbidity
o
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Temperature
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