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Common Words and Phrases

Chapter 8:

Operator Certification:

Plans Review:
10 States Standards:

Regional Offices:
Technical Assistance:

Capacity Development:

State drinking water regulations
(401 KAR Chapter 8)

Program and regulations covering &=
the certification of operators

(401 KAR Chapter 11)
DOW Engineering Section

Industry standard for designing
drinking water facilities

Local DOW offices (10 state-wide)

State program for 1-on-1 or group drinking
water technical help

State program to assess whether a system
has managerial/financial/technical to meet
SDWA
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Common Words and Phrases

« Source Water: Raw water (surface, ground)
* Producer: Treats raw water N4
« Purchaser: Buys drinking water from another syste
(no treatment)
« Coagulation: Mixing of chemicals to
begin removing contaminants
 Flocculation: Sticking together of
contaminants and coagulants
« Sedimentation: Settling out the contaminants
 Filtration: Removing fine particulates
through media
 Disinfection: Inactivating/killing microbes

: Kentuckiy™
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Common Words and Phrases

Clearwell:
Backwash:
Lagoon:

Discharge:

Storage:

Booster Stations:

Master Meter:

Finished water storage at plant
Cleaning of filter media

Means of storing backwash
water and other water before
discharging

Any water sent back to the
“waters of the Commonwealth”

Usually refers to distribution
tanks

Increases pressure/disinfectant in the
system

Flow meter usually associated with
buying/selling to another water system

: Kerttucky ™
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Drinking Water Classification

 Classified by source water
— Surface
— Ground
— Purchaser
 Classified by # of connections and # of people
served
— Community

— Non-community
e Transient
 Non-Transient

— Semi-public

Kertuckiy™
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Drinking Water Classification

 Further classified to determine system staffing
and operator certification needs (4 levels)

— Treatment plants: By MGD capacity

» “A” plants are all surface and groundwater with
conventional filtration

« “B” plants are groundwater with other types of filters
or just chemical treatment

— Distribution system: By population served

Kertuckiy™
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Drinking Water Treatment
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Basic Water Treatment Processes
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MULTIPLE BARRIER CONCEPT

— RIS

Variable .. )

quality Disinfection

source AR Added

water — v R

Flocpulatlon/Sedlmentatlon Eiltration Finished

Disinfection
Barrier

--Given a variable quality source water, the treatment objective is to produce a consistent, high quality finished water.

--Protozoan parasites, such as Giardia and Cryptosporidium, are found in most source water; however, it is difficult
to quantify their presence and assess their viability.

--Microbial pathogens in the source water, such as protozoan parasites, bacteria and viruses, can be physically
removed as particles in treatment processes and inactivated through disinfection.

--Multiple barriers are provided in a treatment plant to remove or inactivate microbial pathogens.

--Key treatment barriers include flocculation/sedimentation, filtration and disinfection.

--Since measurement of protozoan parasites is difficult, surrogate parameters, such as turbidity, particle cg_unting

and pathogen inactivation, are used to assess the performance of each barrier. M m d( y 7
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Intake Structure Gravity Feed

A

Note Source

Number & Size of Intake Inlets
Screen Size

Depth of Inlets
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Intake--Pumped

- Low Service Pumps

Flow measured in gallons / minute

Plant capacity = GPM x 1440 ( gal /day)

Note Source

Size and depth of inlets
Screen Size

Number & Size of Pumps







Rapid Mix (Quick or Flash Mix)

Carbon _ _
Purpose - To mix chemicals

Mechanical Mixer

Raw Water ; 0‘ To Flocculation
> -.- d >
S A AT Detention time = Volume of Quick-Mix
Intake Pump Rate
Standard Detention Time —
Less than 1 minute
Typically 1 per plant
KMnO4 Coagulant pH Adjustment  ~niorine
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UNBRIDEED SPIRTT



In-line Rapid Mix

Purpose - To mix chemicals

Inline mixer Same chemicals added but mixed in the pipe

Raw Water

——— To Flocculation
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Chemical Addition

Ortho Zinc
Phosphate is added to
Finished Water to Aad

in Corrosion Control

Containment

Kentuckiy™
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Flocculation Basin

Purpose- To provide time & Conditioning for chemicals and
contaminants to react and form “Floc”

From Rapid Mix To Settling Basin

Standard Design Retention Time =
40 to 60 min.
Typically 2 trains

Volume = Length X Width X Depth X 7.48 ( Gallons) mﬁ
UNBRIDLED spmrn-y
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Flocculators

Coagulation-Flocculation

Coagulant
Additi

Water
Out




Settling Basin

Purpose - Allow floc to settle to bottom

To Filters
From flocculators

A

Stilling Walls

Sludge Hoppers and drain

Standard Detention Time = 4 hours
Typically 2 trains

Detention time = Volume / Intake Pump Rate Kf’?’”d(y}q‘
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Conventional Sedimentation Basin

S. FHoc/Sed (Basins




Conventional Sedimentation Basin




Up-flow Sedimentation




Solids Contact Sedimentation Unit
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Slurry
Concan Fadal  (eetonn
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Claricone




Collection -
Channel Clarification/
Flocculation

Area
Collection
Laterals
Settling
Plates

Concentrator

Distribution istributi
Distribution
Channel Laterals


http://www.water-technology.net/projects/cary/index.html

I— Drag Skimmer

_O"

/ Lo
Microbubbles Lift _T |

Solids to Surface

Discharge

Attconr Valve

b A e

L Solids ) /4,/;,’/—’:

— Comgpressed Air

Dissolved Air
Filtration




Trident Microfloc Package Treatment

CLARIFIER OPERATION
WATER LEVEL
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HMICR2-5AMD AND SLUDGE
TQ HYDROCYCLOME

CLARIFED
WATER
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PUMP

Raw wate
Pump

Media 1s typically 18” of anthracite

BACKWASH TANK
29
over 12" of sand
DRAIN VALVE
INF. VALVE
WASHWATER TROUGH
........... SNNICR A0 0004400000000000044 TO WASTE
SURFACE WASH R R R R S S S S S S SIS S S
VALVE
EFFLUENT
VALVE
BACKWASH B A
VALVE R

e T NDER R AN D
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Membrane
Filtration

Kentuckiy™
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150 pound Chlorine Cylinders
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RATE VALVE

A S METERNG
7 VRS VACUUM . Tuee

AM-S REMOTE METEN
TUBE/FEED RATE

CONTROL PANEL

LECTOR/CMICK
. oAugE | VALVE ASSENRLY
-~ BALL VALVE
= | Shsoe
SUPERIOR MODEL CL-5 SUPERIOR MODEL CL-5
TON CONTAINER MOUNTED WALL MANIFOLD MOUNTED
INSTALLATION

INSTALLATION

TYPICAL INSTALLATION

1 Ton Chlorine
Cylinders

.

O

f;
!

[

J S

Shut off chlorine valves
BEFORE a leak becomes a
reportable incident (3/4 second)
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On-site Generation COLORLEGEND: e

- . . GRAPHICS DISPLAY RED = OXIDANT LINE
Disinfection “(OPTIONAL) B GRAY = BRINE LINE
CHILLER AND/OR HEATER
onC (OPTIONAL)
HYDROGEN VENT ELEgERE)LYTIC  p—
(TO ATMOSPHERE) L
MIOX GENERATOR B CHILLER
1 (2-CELL SYSTEM SHOWN) S‘g’l@TTSSER

SOURCE
WATER

LEVEL

FILTER(S)
TRANSMITTER

OXIDANT
STORAGE TANK(S)

BRINE FLOAT
ASSEMBLY

OXIDANT (FROM BACK OF BOX)

PUMP(S) ALT

CONTROL_~
VALVE

TRANSFORMER SROUMPS) |\ STORAGE TANK

— BRINE
FILTER(S)
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Clear Well

Screened Vent

High
Service
Pumps-2

From Filters

To Storage Tanks

Fluoride
Chlorine

Standard Size = 15% of 24 hour capacity
or to meet C-T inactivation of Giardia

entuckiy™
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Basic Groundwater System

Chlorine Feed

To System

Well 30 min
Retention
time or time needed
to meet 4 log virus
Inactivation

Kentuckiy™
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Vel cap ﬁb
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Groundwater
System
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Distribution System Map
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Distribution Piping Material

Cast Iron

>
-
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Meters and Hydrants




<&> WATER SERVICE LATERAL Southern Instaliation
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Questions?? Comments??

Julie W. Roney
Drinking Water Coordinator
KY Division of Water
502/564-3410
Julie.Roney@Kky.gov
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