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= What is, Sewage

~ sewage. - : o ——

_=_Sewage IS the wastewater released by residences,

: businesses and industries in a community. It is 99.94 percent
water, with only 0.06 percent of the wastewater dissolved and
suspended solid material. The cloudiness of sewage is
caused by suspended particles which in untreated sewage
ranges from 100 to 350 mg/l. Pathogens,or disease-causing
organisms are present in sewage. Coliform bacteria are used
as an indicator of disease-causing organisms. Sewage also

ntains nutrients (such as ammonia and PheSPRGHUS)
mlnerals_alW@Ammoma canirange from 12 to 50 mg/
S andphiosphorus can range from 6 to 20.mg/l in untreated
sewage.
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= Sewage Is the wastewater released by residences,
. businesses-and industries in a community. It is 99.94
percent water, with only 0.06 percent of the wastewater
dissolved and suspended solid material. The cloudiness of
sewage Is caused by suspended particles which in
untreated sewage ranges from 100 to 350 mg/l. Pathogens
or disease-causing organisms are present in sewage.
Coliform bacteria are used as an indicator of disease-

WSing organisms. Sewage also contains nutrients (such
d-j:ammonia osphorus), mi , and metals.
- i m mg/l and phosphorus
- A'range from 6 to 20 mg/l in untreated sewage.
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= [ike'most natural'environments, conditions inside facultative lagoons
... are always changing. Lagoons experience cycles due to variations in
~ the weather, the composition of the wastewater, and other factors. In
general, the wastewater in facultative lagoons naturally settles into
three fairly distinct layers or zones. Different conditions exist in each
zone, and wastewater treatment takes place in all three

= Like most natural environments, conditions inside facultative lagoons
are always changing. Lagoons experience cycles due to variations in
the weather, the composition of the wastewater, and other factors. In
general, the wastewater in facultative lagoons, naturally settles into
three fairly distinct layers or zones. Different conditions exist in each
ﬁe, and wastewater treatment takes place.in all three

"__-) Se— .




EFacuitative agoons



= The top Iayer na facultatlve Iagoon IS called the

= aerobic zone, because the majority of oxygen is
present there. How deep the aerobic zone is
depends on loading, climate, amount of sunlight
and wind, and how much algae is in the.water.
The wastewater in this part ofi the lagoon receives
oxygen from air, from algae, and'from the agitation

————

qi-t’ne water surface (from wind.and rain,.for
e also serves as a barrier for

P
Ors 1rom gases producedi by the treatment

processes occurring in the lower layers.
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= Names for the middle layer include the

= facultative, intermediate, or aerobic-
anaerobic zone. Both aerobic and anaerobic
conditions exist in this layer in varying
degrees. Depending on the speciiic
conditions in any given part of this zone,

iffierenttypes of bacteria.and other. ...

| ﬁ?wresenuha@htribute to
. Astewater treatment
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= The anaerobic zone:is the layer at the very
‘bottom of the lagoon where no oxygen is
present. This area includes a layer of
sludge, which forms from the solids that
settle out of the wastewater. lHere,
wastewater is treated by anaerobic bacteria,

Icrescopic organisms, such;as, certain
| rO10Z0a, 2 udgenwverms, all'of which
. e In anaerobic conditions:

—— =

=




SININNOOIEIN BNICIEL(E IS EINISINT:

iliek
z




S—— =

—

e

[E———
B —

= Facultative lagoons are: designed to hold the

“wastewaier long enough for much of the solids in
the wastewater to settle and for many disease-
causing bacteria, parasites, and viruses to either
die off or settle out. Time also allows treatment to
reduce the overall organic strength of the

tewates, ox its biochemical,oxygen demand 2
‘gSD). In| additi ewastewater

dally*evaporaies.




Sunlight s, alseextremely.
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= Sunlight is also extremely important to facultative
~ [agoons because it contributes to the growth of

green algae on the water surface. Because algae

are plants, they require sunlight for

photosynthesis. Oxygen Is a byproduct. of

photosynthesis, and the presence of green algae

nirbutesisignificantly to the.amount of oxygen in

ﬂﬁe aerobicizon eymoreswarmth and lightthe ™
_'Mﬁfﬁre green algae and oxygen

there is likely to be in the lagoon.
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~  anaerobic bacteria are very importanttether
wastewater treatment process and to each other

= Bacteria treat wastewater by converting it into
other substances. Aerobic bacteria convert wastes
Into carbon dioxide, ammonia, and phosphates,
which, in turn, are used by the algae as food.
Anaerobic bacteria convert substances In
wastewater to gases, such as hydrogen sulfide,
ammonia, and methane. Many.ofitheseby-s

ﬁég}l_u_gts.amﬁiewused asiieed by both the

obIC bacteria and algae In the'layers above.







= |n addition, the'sludge layer at the bottom of the

~ |agoon is full of anaerobic bacteria, sludge worms,
and other organisms, which provide treatment
through digestion and prevent the sludge from
quickly accumulating to the point where it needs to
be removed. How often sludge must be removed

4.om facultative lagoons varies depending on the

imate, theiiﬂgm jduallagesnrdesign;, and how well™
aintamed. Sludge in all lagoens accumulates

more quickly in cold than in warm temperatures.
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S NoTmal desomiow— 2.85 MGD

= Maximum design flow 5.7 MGD
= Peak on Maximum day 9.1 MGD -
= Current Flow 1.45 MGD
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— There is a lot debris which comes through

~ our waste stream. Things like rags, sand,
gravel and larger pieces of organic matter
must be removed before it enters;our
Treatment System.

e




A bar screen with evenly spaced vertical bars is placed
el 111 beginning of a Wastewate_[__LF%ltment Plantto
ﬁmmce mcks, plastic material, rags, ect. ltis
Important to remove these materials because they could
cause damage to equipment and decrease the capacity
of the treatment plant. The captured material is then
removed and properly disposed of.
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Clirnoar Scraar

Removes material larger than 34 inch




type of systgm useg an adjustable mechankal grit tank

f 10 set up/a three dimensional flowpattern

basi iler mate aI to

e sump. Once the grit has been settled in the sump,
It is removed by a grit pump which pumps the material to the
main floor where it is dewatered using a static dewatering
screen.

The CIFCU|&% grit t /w!k s a Vortex Grit val system. This

N
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= The circulating grit tank is a Vortex Grit Removal
“system. This type of system uses an adjustable
mechanical grit tank circulator to set up a three
dimensional flow pattern that gently rolls the
basins contents and allows the heavier material to
settle into the sump. Once the grit has been

ﬁ;}uled inithe,sump, it Is removed by a grit pump
W@ﬂ&@dﬁmmn floor where™
> watered using a static dewatering screen.

The material is hauled to the landfill.
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Mechanical Aeration






















: _-__Nqordisc@rg'e shall occur from the -Iagoon
~ until permission has been granted by the
North Dakota Department of Health

= Permission to discharge shall be based on
best professional judgment aiter a review of
lkapplicable information, and data.

aﬁte(i,'ﬂ"\?p'ermittee shall
comply with the following limitations.




NPOES Parrrl

PO — —

— 25 mg/l (30 day average)
— 45 mg/l (7 day average)
= TSS

30 mg/l (30 day average)
45 mg/l (7 day average)
= Fecal Coliform
200 /100 ml (30 day average)
400 /100 ml (7 day average)
= pH shall remain between 6.0 and 9.0

-d
isible solids and/ervisible oil or gre -




Para e_r '___Fre6|uency Type of

_— e— Measurements
= Total flow Continuous Recorder
= pH DETY Instantaneous
= TSS Weekly Grab
=101D Weekly Grab
= Fecal Weekly Grab
ﬁﬁmp Dally Instanianeou;_
- of] eeKly arab
Grease Daily Visual




‘= The Permittee shall sample and analyze > the

" effluent for the parameters listed in 40 CFR 122
Appendix D, Table Il

= Whole Effluent Toxicity Testing

— There shall be no acute toxicity in any discharge.
— Acute toxicity occurs when 50% or more mortality is
=

‘U‘oserved for either species at any effluent..
W—)
least one test shall be performed for each calendar

qguarter in which there is a discharge.










