











































































































































































































































































































forgive payment of 25% of the principal amount of the loan advanced or
warrantable by construction progress to that date. Thercfore one-sixth
of the cost of projects completed by March 31, 1975 is a free grant.

Any proposed application for a loan should be discussed with the
manager of the nearest local CHMHC office at the.earliest possible date.
Further information and eligibility provisions can be obtained from these
offices which are located in Vancouver, New Westminster, Cranbrook, Trail,
Kelowna, Kamloops, Prince George, Whitehorse and Victoria.
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" GLOSSARY

Absorption ' - taking in or reception of one substance
into the body of another by molecular or
chemical action, and distributed through-
out the absorber.

Activated Sludge - sludge particles produced in raw or

: settled wastewater (primary effluent) by
the growth of organisms in aeration tanks
in the presence of dissolved oxygen. The
term "activated" comes from the fact that
the particles are teaming with bacteria,

. fungi, and protozoa.

Activated Sludge Procgess - a biological wastewater treatment process
in which a mixture of wastewater and
activated sludge is aerated and agitated.
The activated sludge is subsequently
separated from the treated wastewater
(mixed Tiquor) by sedimentation (settling)
and wasted or returned to the process as
needed.

Adsorption - to gather (a gas, liquid, or dissolved -
substance) on the surface or interface
zone of another substance.

Advanced Waste Treatment - any process of wastewater renovation that

(Tertiary treatment) upgrades wastewater quality to meet specific
reuse requirements. May include general
cleanup of wastewater or removal of specific
parts of wastes insufficiently removed by
conventional treatment processes.

Aeration - the supply of oxygen by introduction of air
into the treatment system.

Aeration Tank - the tank where raw or settled wastewater is
mixed with return sludge and aerated.

Aeration Liquor (Mixed liquor) - the contents of the aeration tank, which is
composed of 1iving organisms plus material
carried into the tank by the untreated
wastewater or primary effluent.

Aerobic - a condition in which "free" or dissolved
oxygen is present in the wastewater.
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i Aerobic Bacteria

Aerobic Decomposition

Aerobic Process

Agglomeration

Algae

Alga1 Bloom
Ambient Temperature

Anaerobic

Anaerobic Bacteria

Anaerobic Decomposition

Anaerobic Digestion

o

- ]

Anion

Anode

Assimilative Capacity

~ bacteria which live and reproduce only

i i containing oxygen
which is available for their respiration
(breathing), such as atmospheric oxygen
or oxygen dissolved in water. Oxygen
combined chemically, such as in water
molecules (Hp0) cannot be used for
respiration by aerobic bacteria,

- decomposition and decay of organic material

in the presence of "free" or dissolved
oxygen.

= @ wastewater treatment process conducted
in the presence of "free" or dissolved
oxygen conditions,

- the growing or coming together of dispersed
suspended matter into larger flocs or
particles which sett]e rapidly.

- organisms which grow in water and waste-

water in the presence of sunlight, inorganic
Mutrients and carbon dioxide.

the production of a.large number of algae.

- temperature of the surroundings,

- a condition in which "free" or dissolved

oxygen is not present in the wastewater.

- bacteria that 1iye and reproduce in an

environment containing no "free" op dis-
solved oxygen. Anaerobic bacteria obtain
their oxygen supply by breaking down
chemical compounds which contain oxygen,
such as syulfates (SO4).

decomposition and decay of organic material

n an environment containing no "free" or
dissolved oxygen.,

wastewater sludge (abouyt 5% solids, 95%

. water) are placed in a large tank where

bacteria decompose the solids in the
absance of dissolved oxygen.

a negatively charged molecular particle,

- the positive electrode in an electrolytic

cell.

the capability of a body of water to purify
itself after having received pollutants,
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BOD

Bacteria

Bacterial Culture

Batch Procéss

Benthic Deposit
Biochemical Oxygen Demand
or BOD

Bioassay

Biodegradable Substances

Biological Treatment

Buffer

Bulking

Cathode

See Biochemical Oxygen Demand.

bacteria are single celled 1living organisms,
microscopic .in size, requiring nutrients
to grow.

in the case of activated sludge, the

bacterial culture refers to the group of
bacteria classed as Aerobes and faculta-
tive organisms. Most treatment processes

grow facultative organisms which utilize

the carbonaceous (carbon compounds) BOD.
Facultative organisms can live when
oxygen resources are low.

a batch process is a treatment process in
which a tank or reactor is filled, the

wastewater is treated, and the tank con-
tents are released. The tank may then be

~filled again and the process repeated.

the accumulated deposition of micro-
organisms, living or dead, which collect
on the bottom of a water body.

the BOD indicates the rate of oxygen utilized
by organisms in wastewater under controlled
conditions of temperature and time.

a method of determining toxic effects of
industrial wastes or other wastes by using
live organisms such as fish for tes
organisms. ’

substances which can be digested by micro-
organisms and used as a food source for
growth and energy.

removal of pollutants in wastewater by use
of microorganisms.

a measure of the ability or capacity of a
solution or liquid to neutralize acids or
bases. This is a measure of the capacity
of water or wastewater for offering a
resistance to changes in the pH.

bulking occurs in activated sludge plants
when the sludge becomes too light and will
not settle properly.

the negative electrode in an electrolytic
cell,
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Cathodic Protection

Cation

Chemical Treatment
Chloramines

Chlorine Demand

Chlorine Requirement

Chlororganit

Clarifier (Settling Tank,
Sedimentation Basin)

Coagulants

= A

Coaqulation

an electrical system for prevention of
rust, corrosion, and pitting of steel
and iron surfaces in contact with water
and wastewater.

a positively charged molecular particle.

removal of pollutants in wastewater by
the use of chemicals.

chloramines are compounds formed by the
reaction of chlorine with ammonia.

chlorine demand is the difference between
the amount of chlorine added to wastewater
and the amount of residual chlorine remain-
ing after a given contact time. Chlorine
demand may change with time, temperature,
pH, nature, and amount of the impurities

in the water.

the amount of chlorine which must be added
to produce the desired result under stated
conditions. The result may be based on any
number of criteria, such as a stipulated
coliform density, a specified residual
chlorine concentration, the destruction of
a chemical constituent, or others. In

each case a definite chlorine dosage will
be necessary. This dosage is the chlorine
requirement.

chlororganic compounds are organic compounds
combined with chlorine. These compounds
generally originate from or are associated
with Tiving or.dead organic materials.

a tank Or basin in which wastewater is held
for a period of time, during which the
heavier solids settle to the bottom and

the lighter material will float to the water
surface.

chemicals added to wastewater to destabilize,
aggregate, and bind together colloids,
emulsions and some dissolved materials.

the process of modifying the chemical,
physical or biological conditions in water
to cause dissolved and suspended particles
to gather together to form very large
particles or groups of particles.
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Coliform

Colloidal Particle

Combined Sewer

Comminution

Comminutor

Composite (Proportional)
Samples

Coning

Conventional Treatment

Cross=Connection

DO.

the coliform group of organisms is a
bacterial indicator of contamination.
This group has as one of its primary
habitats the intestinal tract of human
beings. Coliforms also may be found in
the intestinal tract of warm-blooded
animals, and in plants, soil, air, and
the aquat1c envirbnment -

very fine particle which remains dispersed
in a water solution for lTong periods of
time due to their small size and electrical
charge.

a sewer designed to carry both sanitary
wastewaters and storm or surface water
runoff,

a mechanical treatment process which cuts
(shreds) large pieces of wastes into
smaller pieces so they won't plug pipes
or damage equipment.

a device used to reduce the size of the
solid chunks in wastewater by shredding
(comminuting). The shredding action can
be visualized if you imagine many scissors
cutting or hammering to shreds all the
large influent solids material.

samples collected at regular intervals in
proportion to the existing flow and then

combined to form a sample representat1ve

of the entire period of flow over a given
period of time.

a condition that may be established in a
sludge hopper during sludge withdrawal
when part of the sludge moves toward the
outlet while the remainder tends to stay
in place.

the pretreatment, sedimentation, flotation,
trickling filter and activated sludge waste-
water treatment processes.

a connection where wastewater or water from
a pump seal could enter a drinking water
supply.

abbreviation of Dissolved Oxygen. DO is

the atmospheric oxygen dissolved in water
or wastewater.

)
‘
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Decomposition, Decay

Degradation

Dentrification
Detention Time
Detritus

Dewaterable

Diffused Air Aeration
Diffuser

Digester

Disinfection
Dissolved

Dissolved Oxygen

- generally aerobic processes that convert
unstable materials into more stable forms
by chemical or biological action. Waste
treatment encourages decay in a controlled
situation in order that the material may
be disposed of in a stable form. When
organic matter decays under anaerobic
conditions (putrefaction), undesirable
odors are produced. In aerobic processes,
the odors are much less objectionable than
those produced by anaerobic decomposition.

- the conversion of a substance to simpler
compounds.

- the conversion of nitrates to nitrogen gas.
- same as retention time.

- the heavy, coarse material carried by
wastewater.

- a material is considered dewaterable if
water will readily drain from it. Generally
raw sludge dewatering is more difficult
than water removal from digested sludge.

- a diffused air activated sludge plant takes
air, compresses it, and then discharges the
air below the water surface of the aerator
through some type of air diffusion device.

- a diffuser is a device (porous plate, tube,
bag) used to break the air stream from the
blower system into fine bubbles in the mixed
liguor, '

- a tank in which sludge is placed to allow
sludge digestion to occur. Digestion may
occur under anaerobic (more common) or
aerobic conditions.

- the process by which pathogenic (disease)
organisms are killed. There are severa]
ways to disinfect, but chlorination is the
most frequently used method in water and
wastewater treatment.

- the state in which materials are present in
a true solution and the solution may be
clear or coloured.

- étmospheric oxygen dissolved in water or waste-
water, usually abbreviated DO.
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Distributor

Effluent

Elutriation

Emulsion

Endogenous Respiration

Evapotranspiration

Enteric

Enzymes

Estuaries

Facultative Bacteria

Facultative Pond

Filamentous Bacteria

Flights

the rotating mechanism that distributes
the wastewater evenly over the surface
of a trickling filter or other process
unit.

wastewater or other liquid--raw, partially
or completely treated--flowing out of a
basin, treatment process, or treatment
plant,

the washing of digested sludge in plant
effluent with a suitable ratio of sludge
to effluent. The objective is to remove
(wash out) fine particulates or certain
soluble components in sludge.

a liquid mixture of two or more liquid
substances not normally dissolved in one
another, but one liquid held in suspension
in the other,

a state of starvation due to a shortage
of food.

Toss of water from the soil by both evapora-
tion and by the emission of water through
the leaves of plants. : :
intestinal.

enzymes are substances produced by Tiving

organisms that speed up chemical changes.

bodies of water at the lower end of a river
that are subject to tidal fluctuations.

facultative bacteria can use either molecular
(dissolved) oxygen or oxygen obtained from
food materials. In other words, facultative
bacteria can live under aerobic or anaerobic
conditions.

the most common type of pond in current use.
The upper portion (supernatant) is aerobic,
while the bottom layer is anaerobic. Algae
supply most of the oxygen to the supernatant.

organisms that grow in a thread or filamentous
form.

scraper boards, made from redwood or other
rot-resistant woods, used to collect and
move settled sludge or floating scum.
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Floc

Flocculated
Freeboard

Grit

Grit Removal

Heavy Metals
Hepatitis

Hydrolysis

Hypochlorinators

Hypochlorites

IGPD

Infiltration

Influent - :

Inorganic Waste

groups or "clumps" of bacteria that have
come together and formed a cluster. Found
in aeration tanks and secondary clarifiers.

an action resulting in the gathering of
fine particles to form larger particles.

the vertical distance from the normal water
surface to the top of the confining wall.

the heavy mineral material present in
wastewater such as sand, eggshells, gravel
and cinders. :

grit removal is accomplished by providing
an enlarged channel which causes the flow
velocity to be reduced and allows the
heavier grit to settle to the bottom of
the channel where it can be removed.

metals of high molecular weight such as
mercury, copper, lead and zinc.

hepatitis is an acute viral infection of
the liver (yellow jaundice).

the addition of Water to a molecuie,

hypochlorinators are devices that are used
to feed calcium, sodium, or lithium hypo-
chlorite as the disinfecting agent.

hypochlorites are compounds containing
chlorine that are used for disinfection.
They are available as liquids or solids
(powder, granules, and pellets) in barrels,
drums,”and cans.

Imperial gallons per day.

groundwater that seeps into pipes through
cracks, joints, or breaks.

wastewater or other liquid--raw or partially
treated--flowing into a reservoir, basin,
treatment process, or treatment plant.

waste material such as sand, salt, iron,
calcium, phosphorous and other mineral
materials which are not converted in large
quantities by the microorganisms. Inorganic
wastes are chemical substances of mineral
origin and may contain carbon and oxygen.
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Ion

Launders

Liquefaction

Loading

MPN

Mechanical Aeration

Media

Microorganisms

Microbial Growth

Milligrams Per Liter, (mg/1)

Mixed Liquor

negatively or postively charged molecular
particle.

sedimentation tank effluent troughs.

Tiquefaction as applied to sludge diges-
tion means the transformation of <large
solid particles of sludge into either a
soluble or a finely dispersed state.

quantity of material applied to a treatment
process or device

MPN is the Most Probable Number of coliform
group organisms per unit volume expressed
as a density of organisms per 100 milliliters,

the surface of the aeration tank is
agitated to cause spray and waves by a
paddle wheel, mixers, rotating brushes,
pumps discharging water into the air like
a fountain or discharging the water down
a series of steps creating falls or some
other method of splashing water into the
air or air into the water where the .
oxygen can be absorbed.

the material in a trickling filter over
which settled wastewater is sprinkled and
then flows over and around during treat-
ment. Slime organisms grow on the surface
of the media and treat the wastewater.

very small organisms or form of life with
microscopic dimensions. Some microorganisms
use the wastes in wastewater for food and
thus remove or alter much of the undesirable
matter. '

the growth of microorganisms.

a measure of the concentration by weight of
a substance per unit volume. For practical
purposes, one mg/1 is equal to one part per
million parts (ppm).

when the activated sludge in an aeration tank
is mixed with primary effluent or the raw
wastewater and return sludge, this mixture

s then referred to as mixed liquor as long
as it is in the aeration tank. Mixed Tiquor
also may refer to the contents of mixed
aerobic or anaerobic digesters.
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Mixed Liquor Suspended
Solids (M.L.S.S.)

Molecule

Nitrification

Hitrogen Forms

Nutrients

Oxidation

Oxygen Depletion

Parasitic Bacteria

Parts Per Million (ppm)

Pathogenic Organisms

- =119

microorganisms both 1iving and dead
present in the aeration tank of a
biological sewage treatment plant.

the smallest portion of an element or
compound retaining or exhibiting all the
properties of the substance.

the biochemical conversion of unoxidized
nitrogenous matter (ammonia and organic
nitrogen) to oxidized nitrogen (usually
nitrate). The second-stage BOD is some-
times referred to as the nitrification
stage (first-stage ROD is called the
carbonaceous stage -- carbon compounds
oxidized to C02),

forms in which nitrogen may be present in
wastewater such as organic nitrogen, ammonia
("H3), nitrite, (NOy) nitrate (NO3) or gas (N,

substances which are required to support
living plants and organisms. Major
nutrients are carbon, hydrogen, oxygen,
sulfur, nitrogen and phospnorus. Nitrogen
and phosphorus’ are difficult to remove from
wastewater by conventional treatment pro-
cesses because they are water soluble and
tend to recycle.

oxidation is the addition of oxygen, removal
of hydrogen, or the removal of electrons
from an element or compound. In wastewater
treatment organic matter is oxidized to more
stable substances,

the loss of oxygen from water or wastewater
due'to biological or chemical action.

Parasitic hacteria are those bacteria which
normally live off another living organism,
known as the host.

means the same as milliqrams per liter (mg/1)
when used in domestic wastewater treatment.

bacteria or viruses which can cause desease
(typhoid, cholera, dysentery). There are
many types of bacteria which do not cause
disease and which are not called pathogenic.
Many beneficial bacteria are found in waste-
water treatment processes actively cleaning
up organic wastes.




pH

Phosphorous Forms

Photosynthesis

Physical Waste Treatment
Processes

Pollution

Ponding

Population Equivalent

Postchlorination

Preaeration

Prechlorination

- pH 1s_an expression of the intensity of

the alkaline or acidic strength of a water.
Mathematically, pH is the logarithm (base
10) of the reciprocal of the hydrogen ion
concentration. The pH may range from O to
14, where 0 is most acid, 14 most alkaline,
and 7 neutral. Natural waters usually have
a pH.between 6.5 and 8.5

forms in which phosphorous may be present
in wastewater, such as polyphosphates or

~orthophosphates. Orthophosphate is the

form most readily used by microscopic
plants.

a process in which organisms with the aid
of chlorophyll (green plant enzyme) convert
carbon dioxide and inorganic substances to
oxygen and additional plant material,
utilizing sunlight for energy. Land plants
grow by the same process. ,

racks, screens, comminutors, sedimentation,
and flotation. Chemical or biological

~reactions are not an important part of the

process.

any interference with beneficial reuse of
water or failure to meet quality requirements.

a condition occurring on trickling filters
when the voids become plugged to the extent
that water passage through the filter is
inadequate. Ponding may be the result of
excessive slime growths, trash, or media
breakdown.

a means of expressing the strength of organic
material in wastewater. Domestic wastewater
consumes, on an average, approximately 0.2 1b.
of. oxygen per person per day, as measured by
the standard BOD test. -

chlorination of the plant discharge or effluent
following plant treatment.

a preparatory treatment of wastewater consist-
ing of aeration to freshen the wastewater,
remove gases, add oxygen, promote flotation

of grease, and aid coagulation.

chlorination at the headworks of the plant;
influent chlorination prior to plant
treatment.
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Precipitate

Preliminary Treatment
(Pretreatment)

Primary Treatment

Protozoa

Putrefaction

Putrescible

Pack

Raw Wastewater
(Untreated llastewater)
Receiving Water

Recirculation

Reduction

Representative Sahple

Residual Chlorine
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a substance separated from a solution or
suspension by a chemical or physical
change. :

use of racks, screens, comminutors, and

grit rvemoval devices to remove metal, rocks,
sand, eqgshells, and similar materials which
may hinder operation of a treatment plant.

wastewater treatment processes which allow
those substances in wastewater that readily
settle or float to be separated from the
water being treated. '

a group of microscopic animals, principally
of one cell, that sometimes cluster into
colonies,

biological decomposition of organic matter
with the production of i11-smelling
products associated with anaerobic con-
ditions. ,

putrescible material will decompose under
anaerobic conditions and produce nuisance
odors, E

parallel metal bars or rods evenly spaced
and placed at an angle in the influent
channel that remove rags, rocks, and cans
from wastewater,

plant influent or wastewater which has
received no treatment,

a stream, river, lake, or ocean into which
treated or untreated wastewater is discharged

thé return of part of the effluent from a
treatment process to the incoming flow.

the opposite of oxidation; a process in which
an atom, ion, or molecule gains additional
electrons. Whenever substances are reduced
others are oxidized.

a portion of material or water identical in
content to that in the larger body of material
or water being sampled.

residual chlorine is the amount of chlorine
remaining after a given contact time and
under specified conditions.



Respiration

Retention Time
(Detention Time)

Rising Sludge

Sanitary Sewer

Saprophytic Organisms

Screen

Secondary Treatment

Septic

Sewage (Wastewater)

Shock Load

Shredding

- the physical and chemical processes by

which an organism supplies its cells and
tissues with oxygen needed for metabolism
and relieves them of carbon dioxide formed
in energy-producing reactions.

the time required+to fill a tank at a given
flow or the theoretical time required for

a given flow of wastewater to pass through
a tank.

- rising sludge occurs in the secondary

clarifiers of activated sludge plants when
the sludge settles to the bottom of the
clarifier, is compacted, and then starts
to rise to the surface. :

a sewer intended to carry wastewater from
homes, business, and industries.

organisms living on dead or decaying
organic matter. They help natural decom-
position of the organic solids in
wastewater.

a device with openings generally uniformly
sized to retain or remove suspended or
floating objects in wastewater larger than
the openings. A screen may consist of bars,
rods, wires, gratings, wire mesh, or
perforated plates.

the removal of mainly carbon nutrients in
wastewater by the use of biological treatment
svstems, '

a condition produced by the growth of
anaerobic organisms. If severe, the waste-
water turns black, giving off foul odors

and creating a heavy oxygen demand.

the used water and solids from homes that
flow to a treatment plant. The preferred
term is wastewater.

the arrival at a plant of a waste which is
toxic to organisms in sufficient quantity

or strength to cause operating problems,
such as odors or sloughing off of the growth
or slime on the trickling filter media.
Organic or hydraulic overloads also can
cause a shock load.

a mechanical treatment process which cuts large
pieces of wastes into smaller pieces so they
won'§ plug pipes or damage equipment (comminu-
tion).
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Sloughings

STudge

Sludge Digestion

Sludge Gasification

Specific Gravity

Stabilize

Stabilized Waste
Storm Sewer
“Supernatant \

Tertiary Treatment

Toxicity

- trickling filter slimes that have been

washed off the filter media. They are
generally quite high in BOD and will

~degrade effluent quality unless removed.

the settleable solids separated from
Tiquids during treatment or the deposits
on bottoms of streams or other bodies of
water,

a process by which organic matter in

sludge is gasified, liquefied, mineralized,
or converted to a more stable form by
anaerobic (more common) or aerobic
organisms.

a process in which soluble and suspended
organic matter are converted into gas.
Sludge gasification will form bubbles

of gas in the sludge and cause large
clumps of sludge to rise and float on
the water surface.

weight of a particle or substance in rela-
tion to the weight of water. Water has a
specific gravity of 1.000 at 4°C (or 399F).
Wastewater particles usually have range in
specific gravity from 0.8 to 2.6.

to convert to a form that resists change.
Organic material is stabilized by bacteria
which convert the material to gases and
other relatively inert substances. Stabi-
lized organic material generally will not
give off obnoxious odors.

a waste that has been treated or decomposed
to the-extent that, if discharged or
released, its rate and state of decomposition
would be such that the waste would not cause
a nuisance or odors.

a separate sewer that carries runoff from
storms, surface drainage, and street wash,
but excludes domestic and industrial wastes.

Tiquid removed from settled sludge. Super-
natant commonly refers to the liquid between
the sludge on the bottom and the scum on the
surface of an anaerobic digester.

see Advanced Waste Treatment.
a condition that may exist in wastes that will

inhibit or destroy the growth or function of
any organism.
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a treatment process in which the waste-
water trickles over media that provide
the opportunity for the formation of
slimes which clarify and oxidize the
wastewater.

Trickling Filter

Trickling Filter Media - rocks or other durable materials that
make up the body of the filter. Synthetic
(manufactured) media have been used
successfully.

Two-Stage Filters - two filters are used. Effluent from the
first filter goes to the second filter,
either directly or with a clarifier
between the two filters.

Volatile Matter ' - matter which is easily vapourized at
relatively low temperature.

Wastewater (Sewage) | - the used water and solids from a community
that flow to a treatment plant.

Weir . - a vertical obstruction, such as a wall, or
plate, placed in an open channel and cali-
brated in order that a depth of flow over
the weir can easily be converted to a flow
rate.

Wet Oxidation - any process in which substances are
converted to a higher oxidation state in a
water media, such as activated sludge,
trickling filters, ponds, or digesters.

Zoogleal Film ‘ - a complex population of organisms that form
a slime growth on the trickling filter media
and break down the organic matter in waste-
water. These slimes consist of living
organisms feeding on the wastes in waste-
water, dead organisms, silt, and other
debris. Slime growth is a more common word.
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