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l-agoons — Operation and
Management in New Brunswick
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= Provide secondary treatment to domestic
wastewater by the action of bacteria
stabilizing the organic matter in the
wastewater.




= Achieves the treatment standard presently
- required by-the DELG
= High degree of treatment in cold climate conditions

= Withstand high flow and organic loading
fluctuations .

= | ess costly than mechanical systems
= | ow level energy requirements
.L..ha. operator skill and attention

equired thanw




= Algae in effluent
s m—

= |_ess effective in removing Ammonia then
other technologies

= Pond turnover and other odour ISSUES
= Potential leakage concerns

= Long-term,solids accumulati
‘ger foot-print required -

=
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Faclltailyve Lagoorns

" = Facultative ponds are shallow ponds, open to the
~ sun and air

= Facultative ponds have three layers of treatment In
the pond: —~

aerobic bacteria
facultative bacteria
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© anaero T —
Se organic matter inithree different

Z0Nnes







SURFACE AERATION
OXYGEN

AEROBIC ZONE
(DISSOLVED OXYGEN PRESENT)

FACULTATIVE ZONE

(DISSOLVED OXYGEN NOT ALWAYS PRESENT)

ANAEROBIC  ZONE

(NO DISSOLVED OXYGEN)
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ALroolc Zora

= |n the aerobic zone, bacteria use dissolved
e —

oxygen to decompose organic waste
through oxidation.

= The oxygen comes from wind actionrand
photosynthesis.

=Algae reacts with sunllght O produc

——



= -At‘a depth Gf’Z“féét sunllght penetratlonls |
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reduced in the pond and dissolved oxygen
levels become limited.

= Facultative bacteria can decompose

ﬁglc matter under varleﬁ oxxgg[l—_



Arlelgaroglc Zor)e
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= |n the anaerobic zone, wastewater solids,

#ﬁ-—_ —

- bacteria and algae settle on the bottom of
the pond and form a sludge layer.

= Anaerobic digestion occurs where bacteria

ﬂerts ‘organic matter Iﬁiﬁ differentvolatiles



= Aerated IagD‘OTTSﬁ:lse—mechamcal or diffused

aeration equipment to increase dissolved
oxygen levels throughout the pond.

= Aerated lagoons are deeper than facultative
-

ns (8'— 4.5 m). i B ——
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= Mechanical agitation
T ——— e

— Aspirators

— Splashers

= Diffused air







Static
Tube
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= Qrgan ‘teé—iﬁ" ated lagoons are
-.._decomposed by oxidation, synthesis, and
endegenous respiration

= Oxidation — organic matter (carbon based)
oxidizes to produce CO2, H20 and NH3

= Synthesis — energy produced through oxidation
conyverts some organic waste to new cell tissue

ﬁogenou 2spiation — whemleriginal OW
Wasterisrdepleted, bacteria consumes oether
bacteria to obtain energy (reduces bacteria levels)
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~ = Aeration Requirements
— 2 mg/L oxygen levels maintained at all times

= Rectangular shapes usually constructed to provide
even distribution of the mixing and aeration
Intensity

ﬂ;{ and outlet plplng should be located as far E

flof rcumngs S

fles also minimize short circuiting

= Final outlet pipe — at least 4 feet below lowest
level

)



Lzigoor) Corisirucror)

= Lagoon Liners
— Clay

= Must demonstrate clay has characteristics to retain
water —

— Liners —
= ysually HDPE geomembrane
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locriernical Oxygern Derrard (E0D)
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wastewater.

= 5 Day Biochemical Oxygen Demand test
measures the amount of oxygen reguired in
a five day period by the microeerganisms in
consuming the organic material in the .

qg’ﬁiaiGMS between

50 — 250 mg/L BOD.

Measures the organic strength in the
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- = Suspended solids removal is as important as BOD

~ removal for preventing receiving stream pollution.

= Normal domestic sewage has similar SS and BOD
concentrations (150 — 250 mg/L SS). -

= Suspended solids are difficult to remove from
lagoon effluents due to the high concentration of

ﬂ@'\'e (particularly facultative Jﬁﬁgns),—-«__"'
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= The pH of the influent and effluent will vary
~ throughout lagoons (6-9).
= pH variability Is due to several factors:
natural alkalinity and hardness of the.water -

type and volumes of industrial’and commercial
wastes

T —a
 thelag ———_——
S In lagoons raise the pH (9.5 or

above).
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= pH may. decréaSE‘when septlc wastes or

acid industrial wastes are added.

= Combination of organics, naturall alkalinity
and enough detention time must be right.

T — -
-—-‘
= gl S with' high acidic, wastes, often

add sodium nitrate to improve alkalinity.




Dissolved OA/JerJ

- Good indicator of the activity of an aerobic
lageon

|l

= No less than 1.0 mg/l in the pond or effluent
(septic conditions)
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" = Flow measurement Indlcatlons

e —
— Hydraulic loading (flows should be less than

design flow)

— Indicates the extent of infiltration in the
collection system

hen related to BOD and SS reductions, It
reatn erT["“_-




Dlslrligcrior)

—n Dlsmfectlon ? as{ewater effluent NE
- Brunswick:
— the receiving water body is a shellfish harvesting area
— a recreational area (beach)
— may have an effect on a drinking water supply.

e - R —

= _Disinfection methods:
1lorine.

— Engineered Wetland
— Ozone



Crilorinie Disirfector)

iIne gas
-Sodium Hypochlorite
-Calcium Hypochlorite
-Chlorine Dioxide



De-crnlorinaslorn

- Sulphur dioxide -

- Activated Carbon
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Ergineered Wetlard
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= New Brunswick has over 120 mﬂﬁ*ic' =
wastewater treatment facilities, including 95
lagoon systems.

= The lagoons range from facultative lagoons

ﬁrated lagoons with aﬁﬁitional_terﬂg;y_ﬁ



Aporovals tg Operaie

, very municipal wastewater treatme
— facllity-requires an Approval to Operate
under Regulation 82-126, Clean
Environment Act. .

= The Approvals to Operate outline:
— lagoon effluent limits

gonitori irements T ———
aining and certification

— emergency reporting procedures
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= Any new system must meet 20/20 effluent
limits (20 mg/l BOD, 20 mg/l SS) year round
(8:1 Dilution)

@ﬁary treatment (more stinge: t-limitsgﬂﬁ
ﬂuireﬂimmgy does not

meet 8:1 dilution

B




Dlsmfectlon |&Jrequwed lfithe dlscharge water body
- s a shellish-harvesting area, a designated
recreational area, or may impact a drinking water
supply.
= Disinfection limits may vary depending on the
receiving water body, but generally.the
recreational limit of 200 MPN/100 ml faecal

coliform Is used.

- = -2
me. older ons have les ingent limits

. These efiluent
S Wi

I'be modified as the systems upgrade.
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= Continuous effluent release
— Effluent continuously released into receiving water body

= Seasonal effluent release

— Lagoon volume is large enough to retain water in the —
lagoon to only discharge at certain times ofi the year
= Only during winter months
weeks,in Fall and 2 weeks in Spring (shellfish harvesting .‘

WW

— Effluent is only released during high tide
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Dlsmfectlon
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= Total chlorine residual of between 0.3 mag/l
and 0.7 mg/l must be maintained after a
retention time of 30 minutes based oni the
average dalily effluent flow.

eschlorination ~

&gmM/l must be

maintained.




J\/Iomromru Fecllrerents
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T T e Caton O e facility.
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= Based on ACWWVCP guidelines

= Most lagoons fall under the Class | facility.
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MWQ from 0'to
points.




— Currently wastewa{er treatment facilities fall under
- four classifications using a point system for

different areas of the facility:
— population served

— flows

— type of wastewater

— type of treatment system
isinfection

boratory facilities at the plant.



Morlltoring

—

__= Typically in New Brunswick, an aerated
lageon with disinfection will receive
approximately 20-25 points.

= Faclilities with a higher classification have

@e frequent testing reqﬁiiemeng__“
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PARA

Influent

Dissolved oxygen, pH, temperature

Twice-a-week

"Stabilization Pend

Colour, odour, scum, aeration pattern

Twice-a-week

Effluent

Dissolved oxygen, pH, temperature &
flow

Twice-a-week

Effluent after Chlorination
(after 30 min retention)

Total residual chlorine

Twice-a-week
(May:te October)

Effluent after De-chlorination

Total residual chlorine

Twice-a-week
(May to October)

Effluent

Faecal Coliform

Three times a year |
(May to, October) <

Once a month! _

(April to Nov)

Biochemical Oxygen Demand (BOD)
Suspended Solids (SS)

Once a month
(April to Nov)

Effluent

Total Phosphorus (TP), Nitrates (NOy,
Total Kjeldahl Nitrogen (TKN), Ammonia
Nitrogen (NH;N)

Three times a year
(Spring/summer/fall)




UV Morltoring

Station

Parameter

Frequency

Effluent

Faecal coliform

Once a week




Morlltoring

Monthly Testing (BOD & SS)
R —
— Usually lagoon operators collect the samples

and send them to a laboratory for analysis, as
the facility does not have the resources to have

a full laboratory.

- %uarterIy_Testing (Nutrients) -
W =
erator collects samples and send to the

laboratory for analysis.




Morlltoring
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= Weekly Testing (DO, pH, Temp & flow)
R co— -
— Tested twice a week.

— Usually done by the operator at the facility using
handheld monitoring equipment.

—

= These tests enable the operator to. monitor the

geon ferehanges and hopefulli remediate e

nProblems beloreithe: s erational




Coerzitor Trainlrig eric Certflcaror

-
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— ACWWVCP‘ProgTam

— Of Operator Is required to become certified to
the Classification of the facility

= Collection system operator will be required
to obtain certification to the classification In

future. | ._.i
ﬁ;mm required

through approval.




Erriergericy Reooririg

" Recordng — _
~ = All bypasses at the treatment plant or at a pump
station must be recorded.

Reporting

= All bypasses due to mechanical or electrical failure
ustibe reported to the DELG.Immediate] —
e e

SV ENS Gl -byIMcurrences, -

A as heavy rains or snow melt'de not need to
be reported. **




r<~oorrmg SYSerm

- DELG notlfmﬁmfgovernment officials of
.-=——'-=--—
a discharge event by e-mail:
— Environment Canada
— Fisheries and Oceans

— NB Dept of Health and Wellness

djacentjurisdictions, where necessary e

p— = “——




Anrzal Hegort

e ——

— = I\/Iumupahh@mtﬁ Class | Facilities must

H—_—

submit an annual report to the DELG
— Monitoring results
— All bypass events

ﬁas’s lI"Eacilities preparﬁuarLerJy_@M
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NUtrient Ferrovel
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~ = Currently no nutrient limits on most systems.

ﬁ._

= Phosphorous Removal:

— Chemical Precipitation

= Alum (Aluminum Sulphate)
= [ron (Iron Sulphate

= Calcium (lime — Calcium Carb

= Aeration adjustments >
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NUtrient Ferrovel

- Ammonia Removal®
p———— e e

= Ammonia has been declared a toxic
substance by CEPA Act (EC).

= Systems greater than 5000 m3/d are
affected.

[ently no ammonia re | ystemﬁﬂﬁ‘




~ = Regular monitoring of influent and effluent.
= wm——
= Remove duckweed and scum.
= Cut grass and weeds along berm.
= Control cattaills.

= Maintain fence surrounding lagoon.

ﬁ—trol I
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