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GENERAL INFORMATION

Thank you for selecting the EnviroServer® ES Series Wastewater Treatment System. Sometimes, the
simplest solution is the best and that’s the case with the EnviroServer. Simple, because the entire
treatment system is in one tank. Simple, because the only moving part is the compressor. Simple, because
there is minimal intrusion to the landscape. Simple, because the process is accomplished with aeration
and agitation, the same technology as sewer treatment plants. Simply simple!

The system employs a naturally occurring biological process. Although it is robust, certain care must
be taken. This manual will let you know what the EnviroServer ES Series is, how it works, and what is
needed to keep it operational and healthy.

GLOSSARY OF TERMS

AIR DIFFUSERS: Membrane device used to evenly distribute fine air bubbles in order to transfer and mix
oxygen with dissolved substrates.

ALARM CONTROL PANEL: Controls the process and indicates failures of mechanical and electrical
components.

BACK-FLUSH SYSTEM: Used with a drip dispersal system. A series of valves and a filter used
downstream from the EnviroServer to flush the drip line filter and field.

COLIFORM BACTERIA: Group of bacteria that constitute most of the intestinal flora of warm-blooded
animals (including the genera Klebsiella sp., Enterobacter sp., Citrobacter sp., or Escherichia sp.) and are
used as water pollution indicator organisms.

COLIFORM BACTERIA, FECAL: Indicator bacteria common to the digestive systems of warm-blooded
animals that is cultured in standard tests to indicate either contamination from sewage or the level of
disinfection; generally measured as number of colonies/100 mL or most probable number (MPN).
COLIFORM, TOTAL (TC): Measurement of water quality expressed as the number of colony-forming
units (cfu) of coliform bacteria per unit volume.

BOD EBIOCHEMICAL OXYGEN DEMAND): The amount of dissolved oxygen needed (i.e. demanded)
by aerobic biological organisms to break down organic material present in eac% water sample at a certain
temperature over a specific time period. The BOD value is most expressed in milligrams of oxygen
consumed per liter oIE)sample during 5 days of incubation at 68°F and is often usedg as a surrogate of the
degree of organic pollution in water.

CBOD (CARBONACEOUS BOD): A subset of BOD. BOD results are based on DO depletion from both
carbonaceous and nitrogenous actors in a wastewater sample. CBOD measures DO depletion from only
carbonaceous sources. Concentrations of oxygen utilized by microorganisms in the oxidation of organic
matter during a 5-day period at 68°F. BOD is measured to indicate the strength of wastewater and/or the
effectiveness of treatment. This is the unit measurement used in NSF/ANSI testing of treated wastewater
systems.

DYISCHARGE PUMP: A pump used to discharge processed water from the last chamber to the dispersal
area.

DISINFECTION: Process used to destroy or inactivate pathogenic microorganisms in wastewater to
render them noninfectious.

DISINFECTION, ULTRAVIOLET (UV): Process used to inactivate microorganisms by irradiating them
with ultraviolet light to disrupt their metabolic activity, thus rendering them incapable of reproduction.
DISPERSAL: Spreading of effluent over and into the final receiving environment.

DISTRIBUTION: The process of conveying wastewater or effluent to one or more components or devices.
DRIP DISPERSAL: Application of effluent over an infiltrative surface via pressurized emitters and
associated devices and parts (pump, filters, controls, and piping).

EFFLUENT: Treated wastewater that flows out of the system.

ENVIROSERVER ES SYSTEM: An advanced wastewater treatment system that employs a hybrid fixed-
film, suspended growth, extended aeration process (MBBR) that utilizes a two-stage biological process to
optimize nitrification and denitrification.

ES (EXTENDED STORAGE): The extended amount of storage volume of the EnviroServer ES Series.
Influent: Wastewater flowing into the system.
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FOG (FATS, OILS, AND GREASE): Constituent of sewage typically originating from foodstuffs (animal

fats or vegetable oils) or consisting of compounds of alcohol or glycerol with fatty acids (soaps and

lotions), typically measured in mg/L.

MBBR (MOVING BED BIOLOGICAL REACTOR): A type of wastewater treatment process that

consists of an aeration tank (like an activated sludge tankg with special plastic carriers that provide

a surface where a bio-film can grow. To achieve higher concentration of biomass in the bioreactors,

hybrid MBBR systems (like the EnviroServer) are used where suspended and attached biomass co-exist,

contributing both to biological processes.

NORMALLY CLOSED (NC): An alarm circuit that will not report an alarm when the circuit is closed,;

opening of the circuit (e.g. disconnecting wire, an open float or pressure switch) creates an alarm.

NORMALLY OPEN (NO): An alarm circuit that will not report an alarm when the circuit is open;

closure of the circuit (e.g.. a jumper, a closed float or pressure switch) creates an alarm.

RECIRCULATION PUMP: A pump used to return sludge and nitrified water from the final clarifier

to the primary clarifier. The EnviroServer uses an air-actuated pump as its standard or an optional

mechanical recirculation pump.

TELEMETRY SYSTEM: A system that remotely monitors the process by delivering alarm signals to a

remote Internet server.

NITROGEN (N): Essential chemical element and nutrient for all life forms; molecular formula (N,),

constitutes 78 percent of the atmosphere by volume; nitrogen is present in surface water and groundwater

as ammonia (NH,), nitrite (NO_-), nitrate (NO,-), and organic nitrogen; excess levels of nitrogen in

marine areas may contribute to eutrophlcatlon

NITROGEN, AMMONIA (NH,): Non-ionized form of reduced nitrogen. Nitrogen, ammonium (NH +):

ionized form of reduced nitrogen “usable by plants.

NITROGEN, KJELDAHL: Combination of ammonia nitrogen (NH,) and organic nitrogen in a

wastewater sample total

Kjeldahl nitrogen is operationally defined by a method that involves digestion of a sample followed by

distillation and

determination of ammonia (NH,) in the distillate; see also nitrogen, ammonia; nitrogen, organic; and

nitrogen, total Kjeldahl (TKN).

NITROGEN, NITRATE (NO;-): Stable oxidized form of nitrogen; nitrifying bacteria can convert nitrite
(NO,-) to nitrate (NO,-) in the nitrogen cycle.

NITﬁOGEN NITRITE (NO,-): Unstable oxidized form of nitrogen.

NITROGEN, ORGANIC: Nltrogen bound in plant and animal matter, primarily amino acids and

proteins; the amount of organic

Nitrogen can be obtained by separately measuring the ammonia nitrogen and subtracting that value from

the total Kjeldahl nitrogen.

NITROGEN, TOTAL: Measure of the complete nitrogen content in wastewater including nitrate (NO,-

), nitrite (NO -), ammonia (NH,), ammonium (NH,+), and organic nitrogen, expressed as mg/L of N; all’

these forms of nitrogen, (as well as nitrogen gas [N ]) can be %mchemlcally converted from one form to

another and are constituents of the nitrogen cycle.

NITROGEN, TOTAL KJELDAHL (TKN): Measure of the total concentration of organic nitrogen,

ammonia, and ammonium nitrogen.

TSS (Total Suspended Solids): The quantity of solids, which can be readily removed from a well-

mixed sample with standard laboratory filtering procedures. TSS is measured to indicate the strength of

wastewater and/or the effectiveness of treatment.

TOXIC EVENT: Sudden introduction of a substance or substances that impair or destroy biological

activity within a wastewater treatment process.

WASTEWATER: The spent or used water of a structure containing dissolved and suspended matter.

WASTEWATER, COMMERCIAL: Non-toxic, non-hazardous wastewater from commercial

establishments, including but not limited to commercial food preparation operations, that is similar in

composition to domestic wastewater, but which may have one or more of its constituents exceed typical

domestic ranges.

WASTEWATER, DOMESTIC: Water or liquid carried waste from plumbing fixtures, appliances, and

devices such as toilets, bath, laundry, and dishwashers.

WASTEWATER, HIGH-STRENGTH: influent having BOD greater than 300 mg/L and/or TSS greater

than 350 mg/L and/or fats, oils, and grease greater than 50 mg/L.
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WASTEWATER, RESIDENTIAL STRENGTH: Wastewater generated from a household that is not
being used as a home business, in-home health care facility, beauty shop, taxidermy shop, or any other use
that would be considered commercial use. Typical residential strength waste has a strength of 100-300
mg/L of BOD and a TSS of 100-350 mg/L and fats, oils, and grease less than or equal to 25 mg/L.
WASTEWATER TREATMENT SYSTEM, ON-SITE (OWTS): Wastewater treatment system

relying on natural processes and/or mechanical components to collect and treat sewage from one or more
dwellings, buildings, or structures and disperse the resulting effluent on property owned by the individual
or entity.

WHAT IS THE MICROSEPTEC ENVIROSERVER ES SYSTEM?

The EnviroServer ES is a pre-engineered, prefabricated MBBR on-site wastewater treatment system

that is typically used in areas where sewer is not available and septic systems are not permissible due

to environmental concerns. The system uses an accelerated natural biological process for wastewater
treatment in a single tank design without employing any chemical or biologica%) additives. The
EnviroServer ES is engineered for dependability and proven reliability. It uses a heavy-duty fiberglass
tank, which is the preferred method of storage for volatile fluids like gas and oil, and it employs industrial
compressors and pumps (when needed) that function reliably for many years. The system is f\;ased on
simple “plug and play” concepts to allow for quick installation and maintenance, with a minimum of
moving parts.

The EnviroServer ES was the first small package residential MBBR product available in a self contained
single tank. As a result, it requires minimal excavation which reduces installation costs and it can be
installed in lots with space constraints. The tank leaves a very small footprint, which can be camouflaged
with flagstone, fake rocks, etc. while maintaining easy access for future maintenance of the system. There
are no large, unsightly boxes or lids visible in the landscape. The tank can also be installed in traffic-rated
situations with minimal special requirements.

Because the compressor is the only moving part, minimal upkeep is required. Routine maintenance and
inspections are mandatory to meet warranty requirements. Regulatory agencies may have additional
requirements above the minimum required by MicroSepTec. Typically, maintenance is performed on
the EnviroServer in about an hour, keeping operational costs low. MicroSepTec trainedp and authorized
personnel must complete the installation, startup, inspections, service, and maintenance of the
EnviroServer unit.

When properly designed, installed, and maintained, there are no sewer gas smells with the EnviroServer
ES. This is because it uses high-efficiency, low-flow compressors that run continuously and with no
noticeable noise.

Optional equipment includes mechanical recirculation pump, ultra-violet disinfection, and telemetry. The
system can be configured to meet the needs of each specific site, including discharge pump(s), depending
on the options required and the location of the components.

MAJOR COMPONENTS

AERATION DIFFUSERS: The two membrane air diffusers are in the bottom of the second and third
compartments and are supplied air from external air compressors. The diffusers transfer dissolved oxygen
to the chamber and agitate the biomedia and suspended solids for rapid bacterial digestion of organic
matter.

ALARM CONTROL PANEL: The EnviroServer is equipped with a series of alarms. These alarms are:
HIGH-LEVEL ALARM: Triggers when the water level in the effluent chamber is too high. The local
indicator is the High-Level Alarm light and an audible alarm. If the system contains a telemetry monitoring
system, the service provider will automatically be notified when the condition occurs.

LOW AIR ALARM: Triggers when there is a loss of air pressure. The local indicator is the Low Air Alarm
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light and an audible alarm. If the system contains a telemetry monitoring system, the service provider will
automatically be notified when the condition occurs.

UV ALARM (OPTIONAL): Triggers when there is a UV lamp failure and/or when the lamp is not
transferring enough ultraviolet radiation to be effective and needs to be replaced. The local indicator is the
UV Alarm light and an audible alarm. If the system contains a telemetry monitoring system, the service
provider will automatically be notified when the condition occurs.

POWER FAILURE: [s indicated when the green light on the front of the panel is not illuminated.

SPARE ALARM: Is triggered when the spare alarm contact is open. The Focal indicator is both the high-
level and low air lights, together, and audible alarm active. If the system contains a telemetry monitoring
system, the service provider will automatically be notified when the condition occurs.

REMOTE ALARM INPUT: The system has a remote alarm input that allows alarms (120V input) from a
remote panel to connect through the EnviroServer Panel. This Interface has no local alarms and only sends
a signal to the optional telemetry unit.

COMMUNICATION FAILURE (WITH TELEMETRY OPTION): No local notifications. Will have
blinking lights on the telemetry board inside the panel and will notity the service provider of the failure
once this condition occurs.

BIOMEDIA: Plastic media used in the MBBR to help promote the attachment and growth of bio-films and
high biologically active organisms that are used to treat wastewater.

HIGH-LEVEL FLOAT: Activates an audible alarm and the red light on the front of the panel. If equipped
with telemetry remote notification, an alert will be sent to the service provider.

PEAK FLOAT (INCLUDED WITH DISCHARGE PUMP CONTROL PANELS): Activates the
discharge pump(s) regardless of timer settings. If duplex discharge pumps are required, this float operates
the second pump rather than overriding the timer on the first pump. If the system contains a telemetry
monitoring system, the service provider will automatically be notified when the condition occurs.
ON/OFF (TIMER ENABLE) gNCLUDED WITH DISCHARGE PUMP CONTROL PANELS):
Activates the pump in a demand-dose application or enables the timer in a time-dose application.
REDUNDANT OFF (OPTIONAL WITH DISCHARGE PUMP CONTROL PANELS): Deactivates
discharge pumps when the water level is too low to prevent the pump from running dry and activates an
audible alarm. If equipped with telemetry remote notification, an alert will be sent to the service provider.
COMPRESSORS: Air compressors provide air to the diffusers and the airlift recirculation pump. Since
airflow is the key to the proper function of the system, the compressors run continuously.

DISCHARGE PUMP (OPTIONAL): A discharge pump is used when gravity flow from the system is not
adequate. These pumps are powered through a PLC controlled by the Alarm Control Panel and floats.
RECIRCULATION:

AIRLIFT PUMP (STANDARD): This pump resides in the fourth compartment; it recirculates water and
biomass back to the first compartment. The pump has no moving parts and uses air to lift the water and
siphon it through piping back to the first chamber. The rate of recirculation is controlled by a needle valve
that controls the volume of air provided to the pump. The pump should recirculate 8-10% of the system
capacity per hour. The needle valve should be adjusted at service intervals depending on actual system
loading. Not recommended for denitrification systems.

SOLENOID CONTROLLED AIRLIFT PUMP (OPTIONAL): This pump resides in the fourth
compartment; it recirculates water and biomass back to the first compartment. The pump has no moving
parts and uses air to lift the water and siphon it through piping back to the first chamber. The rate of
recirculation is controlled by a solenoid valve that contro%js the volume of air provided to the pump and

is controlled by a timer in the control panel to recirculate 8-10% of the system capacity per hour. The
solenoid timer should be adjusted at service intervals depending on actual system loading.
MECHANICAL RECIRCULATION PUMP (MRP) (OPTIONAL): The Mechanical recirculation pump
can be used instead of the airlift pump. It is installed in the fourth compartment and recirculates water
and biomass back to the first compartment. This pump is controlled by a timer that is included in the
control panel to recirculate 8-109% of the system capacity per hour. The MRP timer should be adjusted at
service intervals depending on actual system loading.

PRESSURE SWITCHES: The EnviroServer is equipped with one or two pressure switches that monitor
the air pressure from the compressors to the air diffusers and airlift pump. The pressure switches are
mounted in a junction box in or near the third riser of the tank.

SILENT/TEST SELECTOR: This switch is mounted on the exterior of the controller door and is used

to test all alarms and silence an audible alarm. Moving the switch to the ‘Test’ position will turn on the
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audible alarm and alarm lights. Moving the switch to the ‘Silent’ position will turn off the audible alarm
when buzzing.

TELEMETRY (OPTIONAL): The telemetry system monitors all alarm conditions in addition to system
power outages. If any alarm condition continues for a period, the telemetry system will contact the remote
monitoring computer. The remote computer will log the alarms and alert the service provider with text
and email messages.

UV DISINFECTION (OPTIONAL): UV disinfection is a physical process that instantaneously
neutralizes microorganisms as they pass by ultraviolet lamps submerged in the effluent.

SCIENTIFIC AND ENGINEERING PRINCIPLES

The design of the EnviroServer ES Model is based on well-known engineering principles in the wastewater
field a p%ied in a new way. The system can be described as a hybrid %ixed/ﬁlm, suspended growth,
extended aeration wastewater treatment system with a two-stage biological process to optimize
denitrification. This system is also referred to as a Moving Bed Biological Reactor (MBBR). The treatment
portion of the ES Model is the same as the patented' and certified” EnviroServer SM Model. The ES Model
is equipped with a larger Primary Clarifier Compartment for Extended Storage (ES) of sludge in lieu of the
Thermal Processor for Solids Management (SM), which is part of the SM Model.

The EnviroServer ES removes nitrogen using biological processes; specifically, ammonification followed
by nitrification and denitrification. In ammonification, organic nitrogen (proteins and peptides) is
decomposed to ammonia or ammonium ions. About 80% of the ammonification takes place in the
sewer lines before the wastewater enters the EnviroServer and the balance is ammonified in the first
compartment. The ammonification is followed by nitrification. In nitrification, ammonia is removed
biologically by a two-step process in which the ammonia is oxidized to nitrite and then the nitrite is
oxidized to nitrate according to the following formulas (**?).

NH, + O, + CO, + HCO,- + Microbes =% New Microbes +NO,-+H++H.O
NO.- + O, + CO,+ HCO + Microbes ——  New Microbes +NO-

Nitrification is affected by temperature, pH, dissolved oxygen (DO), alkalinity, contact time, and mean
cell residence time (*°). Influent pH ranges between 7.5-8.0 are required for denitrification. The
temperature and pH are not specifically controlled in the EnviroServer. The temperature is normally
kept between 70 and 90°F by the microbial activity and some added heat from the air compressor(s).
The pH is typically between 7.0 and 8.5 in the EnviroServer, since no chemicals are added to any of the
compartments. In the EnviroServer, under normal operations, both the temperature and the pH fall well
within the optimum range for nitrification.

Air is continuously supplied to the two aerobic compartments in the tank to keep the dissolved oxygen
above 3 mg/l. The conversion of ammonia to nitrates requires 4.57 kg of oxygen per kg of ammonia
converted (**1¢). Furthermore, it requires about 7 mg of carbonate alkalinity per mg of ammonia nitrogen
(%). The alkalinity concentration in the tap water is typically enough to convert all the ammonia to
nitrates, but in some cases, an alkalinity source must be added.

Nitrate formed during nitrification is removed by heterotrophic organisms under anaerobic conditions by
converting it to gaseous nitrogen species througz denitrification (' #419) In this process, nitrate is first
reduced to nitrite and then to nitric oxide (NO), followed by nitrous oxide (N,0), and nitrogen gas (N,).
This process requires a carbon source. In the EnviroServer, the wastewater exiting the two-stage aerobic
section is high in nitrates and low in carbon. It is recirculated back to the first anaerobic compartment
where it mixes with the raw wastewater, which is high in carbon. Denitrification requires 5-6 mg of BOD
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per mg of Nitrate-Nitrogen removed, and it produces about 3 mg of carbonate alkalinity per mg of Nitrate-
Nitrogen removed.

The biodegradable organic carbon that causes CBOD is converted to carbon dioxide and settleable biomass
by heterotrophic organismsl3. These microorganisms require oxygen. The process is referred to as aerobic
digestion and can be expressed by the following equation ("*2).

Organic Matter + O, + Nutrients ~=—— New Microbes +CO,+H0O

The aerobic digestion takes place in the second compartment of the EnviroServer. The EnviroServer utilizes
a combination of an attacheg and suspended growth process. The attached film is growing on a biomedia
and the suspended growth is created by mixing and recirculation of sludge. This combination results in a
treatment efficiency that exceeds the individual performance of either an attached or suspended growth
process. The aerobic digestion of organic matter is mainly affected by dissolved oxygen, pH, temperature,
mixing, and solids retention time. The design of the EnviroServer optimizes these parameters for maximum
CBOD, and nitrogen removal (>*"'°).

The fourth compartment is the clarifier where final settling of suspended solids and clarification of the
eftfluent takes place. The settled solids are then recirculated back to the first compartment. The fourth
compartment is followed by an effluent storage compartment which can be equipped with an optional
gravity flow UV disinfection unit and/or an egﬂuent pump. UV disinfection is recommended for shallow
dispersal fields, such as drip dispersal.

The tank design is optimized with respect to the following parameters: wastewater flow rate, sludge
settling rate, sludge removal, surface area, tank depth, overflow rate, inlet device, and tank configuration
).

. 2nd riser )
Air compressor 3rd riser Alarm control panel

T~
1st riser .

Diffuser
assembly

Inlet tee

Recirculation
Pipe

Gravity outlet

EFFLUENT CHAMBER

PRIMARY CLARIFIER FIRST AFERATION

AERATION CHAMBER
CHAMBER

FINAL CLARIFIER Air lift recirculation

ENVIROSERVER PROCESS

STAGE1 - PRIMARY CLARIFICATION

The figure above shows a process flow diagram of the EnviroServer ES Model. Wastewater influent
from the house is gravity fgd into the first compartment (Primary Clarifier) of the system. In the first
compartment, settling of the sludge and solids occurs. The primary clarified wastewater flows into the
second compartment of the system (First Aeration Chamber) through sanitary tees.
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STAGE 2 - BIOLOGICAL ORGANIC REMOVAL

In the second compartment, the wastewater is aerated using a high-efficiency, low-pressure air compressor
and a fine-bubble membrane air diffuser assembly. The diffuser assembly is custom designed to ensure
maximum oxygen transfer and optimum mixing of dissolved substrates and oxygen. Furthermore, the
mixing ensures the solids remain suspended within the reactor and the biomedia does not clog. The
aeration promotes the growth of aerobic microorganisms, which convert and remove biodegradable organic
matter. (The organics removed by the aerobic process are the constituents that are measured in the CBOD,
test.)

To optimize the contact time and the mean cell residence time, the EnviroServer utilizes a biomedia in

the aerobic sections. This plastic media is used to supply a support structure for the establishment of

a resident biofilm and is specifically developed for optimized biological growth without clogging. The
design allows the biomass to attach to the Eiomedia and not flush out during high flow rates. The biomedia
also enhances the nitrification process, which requires a larger population of organisms due to the lower
metabolic rate of the nitrifying bacteria.

STAGE 3 - BIOLOGICAL AMMONIA CONVERSION (NITRIFICATION)

The partially treated wastewater, now low in carbon but high in ammonia, flows into the third
compartment (Second Aeration Chamber) of the system and is aerated in the same manner as the second
compartment. The combination of low carbon content, high ammonia, and high oxygen levels in this
chamber promotes the growth of nitrifying microorganisms (Nitrosomonas and Nitrobacter). The
nitrifying microorganisms convert ammonia to nitrates utilizing the oxygen in the wastewater.

STAGE 4 - CLARIFICATION

The two-stage aerobically treated wastewater, which is now high in nitrates but low in carbon (BOD),
flows into the fourth compartment (Final Clarifier) of the system where clarification and settling of
suspended solids occurs.

Stage 5 — Nitrate Removal

To promote denitrification, the wastewater is recirculated from the final clarifier back to the primary
clarifier, which contains enough carbon to promote denitrification. Denitrification occurs because the
bacteria in the primary (anoxic) clarifier use the oxygen from the nitrate molecules in their metabolic
process; the nitrogen left over from this reaction is then released as a gas.

STAGE 6 - SOLIDS REMOVAL

The recirculation also helps prevent accumulation of biomass in the final clarifier, decreasing the need

for periodic removal. Removing the accumulated biomass helps ensure optimum clarifier performance,
resulting in an effluent with low suspended solids. The transFer of the biomass to the primary clarifier
ensures a large vital population of microorganisms for the organic and nitrogen removal processes in the
aeration compartments. When the water is recirculated, it carries nutrients from the primary clarifier into
the aeration compartments. Thus, the available nutrients are utilized to sustain the population if possible,
particularly in times of low loading such as vacation periods. In normal operation, this keeps sludge build-
up to a minimum by helping break up and dissolve the solids, thereby maEing the nutrients available for the
microorganisms.

Because of the recirculation, the sludge is accumulated and stored in the primary clarifier. The primary
clarifier is sized to hold sludge for one to three years, depending on the usage of the system, and pumping is
required as needed.

STAGE 7 - EFFLUENT FILTRATION AND DISINFECTION (OPTIONAL)

The clarified water leaves the treatment compartments through an effluent filter into the final storage
compartment (Effluent Chamber). The effluent filter protects the effluent chamber and subsequent
dispersal field from solids carry-over during upset conditions. It is designed to remove all particles larger
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than 1/16”. A UV-disinfection unit can be added sterilize remaining pathogens, including fecal coliform.
When selected, the clarified water passes through a disinfection unit after it leaves the effluent filter. The
effluent is now ready for discharge.

TREATED EFFLUENT QUALITY

Parameter NSF/ANSI Std. 40 certified Class I EnviroServer
30-day average effluent requirements Average effluent?

BOD, (mg/L)

30

Note: Only certain models are tested and certified to NSF/ANSI Std. 40 *Effluent wastewater is a measurement of CBOD,*Results from independent third party

testing.

When treating domestic strength sewage as defined by NSF/ANSI with an influent BOD range between 100-300 mg/L and a suspended solids range between
100-350 mg/L TN between less than 70 mg/L, and Fats, Oil and Grease (FOG) under 50mg/L. The EnviroServer system will typically perform better than

the 30-day average requirements of NSF/ANSI Standard 40 Class 1 (25 mg/L CBOD, and 30 mg/L TSS). Reductions in the BOD, and suspended solids (TSS)

effluent concentrations will be attained within weeks of commissioning and should be consistently achieved over the lifetime of the EnviroServer with proper

maintenance and service.

6-9 6.2-79
TN (mg/L)’ 50% reduction 25

The EnviroServer has been tested and certified to NSF/ANSI STD 40 Class 1
SAFEGUARDS

To reduce the risk of fire, electrical shock, or injury:

o Do not use any flammable liquids near any portion of the EnviroServer

o Keep flammable materials and vapors, such as gasoline, away from the EnviroServer
o Never operate the system with any of the covers opened or removed

¢ Do not attempt to open manhole covers

There are no owner-serviceable parts on the EnviroServer System.
ALLSERVICE MUST BE PERFORMED BY A MICROSEPTEC AUTHORIZED PROVIDER.

RANGE OF OPERATING CONDITIONS

For the system to perform as intended, the EnviroServer must be properly installed and maintained by a
MicroSepTec Authorized service provider. The design flow is based on an average throughout the day; as
such, high peak flows can adversely affect the treatment process. Peak flows of greater than 40% of daily
design flow in three hour period, 60 % of design flow in a seven hour period, or 100% of design flow in a
fourteen hour period without a ten hour period of no load will increase the likelihood of poor performance
of the system and should, therefore, be avoided.

NOTE: The system is designed to treat typical residential influent strength wastewater, 100-300 mg/L
BOD, 100-350 mg/L TSS, 30-70 mg/L total Nitrogen (NSF/ANSI standard influent parameters), and FOG
under 50 mg/L. Influent strengths greater than the properties stated above will decrease the treatment
capacity.

NOTE: Certain activities in the facility will change the characteristics of the influent and will change the
classification from residential to other use. In-home businesses, beauty salons, taxidermy, home breweries,
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home commercial bakery, and home health care are some examples of in-home activities that would cause
the system to function improperly and void the warranty.

EXTENDED PERIODS OF NON-USE

The EnviroServer went through testing protocols under several stress conditions and was effective at
continuously meeting effluent standards under these stress conditions. However, like most biological
treatment units if there is an extended period of non-use the biological activity in the EnviroServer could
diminish in effectiveness.

If the EnviroServer System is used intermittently no special actions are required if the power is on and the
system continues to operate.

In a system that will have an extended period (longer than 30 days) of non-use the EnviroServer may
experience a lag in effluent quality that will correct itself within days of being returned to use and
reintroduction of biological activity to the system. During these extended periods of non-use, it is
recommended to consult with the Authorized Service Provider. They may decide to deactivate certain
components (discharge pumps, optional UV Light, and compressors) and to reactivate immediately upon
returning the system to use.

NOTE: During extended periods of non-use DO NOT turn off the Alarm Control Panel power as this
will deactivate any alarm conditions that could be sent through the optional Telemetry unit to the
Authorized Service Provider.

WATER CONSERVATION

Conserving water will reduce hydraulic loading of the system and disposal field, however, the EnviroServer
system is a biological process that needs wastewater to perform as designed. Although water conservation
helps the efficiency of the EnviroServer system, extreme water conservation may adversely affect the
per}gormance of the system. The EnviroServer should not be used with Grey-water systems or systems that
separate the wastewater from the facility.

¢ Turn off the water when it is not needed (e.g. when washing food, dishes, hands; brushing teeth, etc.).
¢ Wipe dishes in the trash prior to washing.

¢ Take shorter showers. When bathing, do not fill the tub all the way.

¢ Use water-saving devices including faucets, shower heads, washing machines, dishwashers, and toilets.
¢ Only run washing machines and dishwashers with full loads.

¢ Spread out laundry chores throughout the week, rather than multiple loads in a day.

¢ Repair any leaking fixtures. A leaky toilet can waste as much as 2,000 gallons per day!!

DO NOT FLUSH

The EnviroServer employs a natural biological process. As such, it is critical that certain items not be
introduced to the system. Cleaning supplies should be used in a proper dilution as to not adversely affect
the operation of the biological process. The items below constitute a representative example of items that
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should never be poured down a drain or flushed down a toilet. These items can overtax or destroy the
natural biological digestion taking place within the system or clog pumps and pipes.

NOTE: These items are broad categories that are intended to serve as examples and are, by no means, all-
inclusive.
o Toxic chemicals such as paints, varnishes, thinners, waste oils, photographic solutions, pesticides,
herbicides, fertilizers, acids, and bleaches
¢ Gasoline in any form
o Fat, greases, and oils, including cooking refuse and large amounts of bath salts/oils
o Food by-products including coffee grounds, tea bags, éuit seeds, gum, eggshells, etc.
o Cigarette butts
o Kitty litter
o Paper products including non-septic-safe toilet paper, paper towels, facial tissues, disposable diapers,
feminine hygiene products, flushable wipes, gauze bandages, etc.
o Condoms
0 Dental floss, hair, pet hair, or lint (including from dryer and/or washing machine)
o Construction debris
¢ Cleaning supplies including disinfectants, detergents, rug cleaners, polishing wax, bleaches, etc.
o Septic additive products
o Prescription medicines including, but not limited to, antibiotics and chemotherapy
o Water softener backflush

NOTE: Garbage disposals are not recommended with the EnviroServer system and should not be used with
any septic system because they increase the organic loading to the system.
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1. Shades, R.C,, et al, “Waste Treatment Device and Method Employing the Same”, Patent 5,958,252,

Patent 6,048,452, Patent 6,139,744

NSF/ANSI Standard 40 Certification

“Design of Municipal Wastewater Treatment Plants Volume I”, WEF Manual of Practice No. 8/

ASCE Manual and Report on Engineering Practice No. 76 (1992).

4. “Design of Municipal Wastewater Treatment Plants Volume II”, WEF Manual of Practice No. 8/
ASCE Manual and Report on Engineering Practice No. 76 (1992).

5. “Operation of Municipal Wastewater Treatment Plants Volume I”, Manual of Practice No. 11 Fifth
Ed., WEF (1996).

6. “Operation of Municipal Wastewater Treatment Plants Volume II”, Manual of Practice No. 11 Fifth
Ed., WEF (1996).

7. “Operation of Municipal Wastewater Treatment Plants Volume III”, Manual of Practice No. 11
Fifth Ed., WEF (1996).

8.  “Nutrient Control”, Manual of Practice No. FD-7, Water Pollution Control Federation,
Washington, D.C. (1983).

9.  “Clarifier Design”, Manual of Practice FD-8, Water Pollution Control Federation, Washington,
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MATERIALS SUPPLIED BY MICROSEPTEC

The following items are supplied by MicroSepTec as part of the EnviroServer ES System:

BASE ASSEMBLY

¢ Fiberglass tank assembly (not supplied with riser adapters or risers)
¢ Three Access man-ways with lids

o Air Diffuser Assembly

¢ Recirculation Pump Assembly

o Effluent Filter

¢ Tank Plumbing

¢ Biomedia

AIR SUPPLY ASSEMBLY

¢ Air Compressor(s)

¢ Air Supply fittings

¢ Air Lines

o Compressor pressures switches

CONTROL CONFIGURATION
¢ Alarm Control Panel
o Audible and visual alarm for high water level
o Audible and visual alarm for low air pressure
o Audible and visual alarm for optional UV light failure
o Timer controls for optional discharge pump & recirculation control
o Remote notification from separate control panel
¢ Floats (number depends on system configuration)
¢ Junction Box for recirculation control and wiring
¢ Electrical Fittings

FRAGILE COMPONENTS

These assemblies must be handled carefully to ensure that breakage does not occur.

¢ Air Compressor Assembly
¢ Controller
¢ Optional UV Assembly

OPTIONS

¢ Timed recirculation

o UV Disinfection

¢ Discharge pump controls
¢ Telemetry

ORDERING REPLACEMENT PARTS

Replacement parts are available from your local MicroSepTec distributor.
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ENVIROSERVER ES SERIES QUICK REFERENCE

Weight
(Unloaded)
(Pounds)

Treatment
ES Model Capacity’
(Gallons Per Day)

Liquid Capacity Dimensions Bottom of Tnlet Bottom of
(Gallons) (DXL) Outlet

450 1,500 X136” 527 46” 1,500
600 2,000 X164 527 467 1,575
750 2,500 6 X153 64 56” 1,650
1,200 4,000 6X2I'5” 64” 56” 2,000
2,500 8,000 8 X2410” 88” 80” 3,000

"Treatment capacity based on typical residential strength see glossary of terms

DESIGNING THE SYSTEM

The EnviroServer is a pre-engineered pre-packaged MBBR acrobic treatment system designed to treat
domestic strength wastewater. There are several models available in the ES series. Before choosing the
EnviroServer model needed for the site, the designer should verify the following information:

STANDARD DESIGN

¢ Type of facility generating wastewater

0 }Pfathe system is generating non residential wastewater consult with MicroSepTec on design

arameters

¢ Effluent quality required as per local code
¢ Gallons Per Day

o Using the chart at the beginning of this section, select the EnviroServer that is closest to the estimated

hydraulic loading

0 Do not select a system if you expect the actual flows will be greater than design flow

o Availability of electrical for the EnviroServer

INFLUENT CHARACTERISTICS (NSF/ANSI STANDARD 40 CLASSI)

Note: The following typical residential influent wastewater characteristics must be met to meet treatment
standard for NSF/ANST 40 CLASS I Treatment standards.

¢ BOD5: 100-300 mg/L

¢ TSS:100-350 mg/L

¢ FOG: <50 mg/L

¢ Temperature: 50F-86F

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923



DENITRIFICATION DESIGN

Note: The key to superior denitrification is controlled recirculation of treated wastewater through a
treatment system that contains biomedia for attached growth of beneficial organisms. These organisms aid

and support the denitrification process.

The EnviroServer was specifically developed for denitrification of wastewater. In the standard operation

of the system with typical residential strength wastewater the EnviroServer will reduce total Nitrogen by
50%. It greater than 50% reduction of Nitrogen is required, timed recirculation should be used, using either
a Solenoid Valve or Mechanical Recirculation Pump (MRP). If greater than 65% reduction in Nitrogen is
required, MicroSepTec must be consulted for system design. With designs of greater than 65% reduction
in Nitrogen, MicroSepTec may require additional chemical feeds needed to control PH, Alkalinity,
Phosphorous and other chemicals that affect the stoichiometry of the system to ensure the desired effluent
quality is met. It is highly recommended that flow monitoring be used to control proper recirculation ratio.

¢ Choose a model that is as close to designed Gallons Per Day required without under-sizing
0 Metered effluent flow of the system is needed for proper adjustment of recirculation
o If targeted effluent Total Nitrogen is less than 25mg/L it is highly recommended that pump discharge
with a flow meter (both supplied by others) be installed to help determine actual flows for setting

proper recirculation, future service, and trouble shooting
¢ Known or estimated influent Influent organic load
¢ Desired effluent quality for local jurisdiction
¢ Future potential high and low flow situations

INFLUENT CHARACTERISTICS (NSF/ANSI STANDARD 245)

Note: The following typical residential influent wastewater characteristics must be met in order to meet

minimal treatment of 50% denitrification.

¢ BOD5: 100-300 mg/L
¢ TSS:100-350 mg/L

o TKN: 35-70 mg/L

¢ FOG: <50 mg/L

o Alkalinity 7:1 ratio no less than 175 mg/L (alkalinity may need adjusting in certain situations)

¢ Temperature: 50F-86F
¢ PH:7.5-8.0 SU
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COMMERCIAL APPLICATIONS

The EnviroServer ES Series can be used in commercial applications. When used in commercial applications
over the max organic load according to the chart below. Max influent oganic load should max organic mass
loading should take into account BOD, TN, and FOG. Above 600 BOD Influent MicroSepTec should be

consulted for design criteria.

Treatment

Liqui 3
Capacity' 1qu{d BOD Loading | Max Organic Max : Max :
ES Model (Ealom s Capacity Loadin in # Commercial Commercial

Day) (Gallons) ading GPD BOD
450 1,500 300 1# 200 600

600 2,000 300 1.4# 400 600

750 2,500 300 L7# 600 600
1,200 4,000 300 2.7# 1050 600
2,500 8,000 300 5.5# 2100 600

"Treatment capacity based on typical residential strength see glossary of terms

SITE CONSIDERATIONS

The EnviroServer ES Series can be used on a variety of sites and conditions including steep sloping
landscapes, small lots, ocean front, lake shore, high elevation, cold weather, and hard-to-reach locations. In
some instances, additional geotechnical engineering may be needed.

ENVIROSERVER TANK SIGHTING

o The EnéiroServer system cannot be installed more than 6’ below grade and minimum of 2’ of cover is
require
0 The components shipped with the EnviroServer ES series are manufactured to a standard bury depth of
2’
o Bury depths greater than 2" will need to have all electrical and plumbing components extended/
modified in the field
¢ Bury depths of greater than 4’ may make future service of the EnviroServer more difficult than normal
and should be avoided if possible
o Riser adapters and risers are not supplied by MicroSepTec. The man-way areas of the EnviroServer will
support most riser adapters and risers
¢ The first and second riser will support a 24 and 30” diameter opening
¢ The third riser will support a 24” and 30” diameter riser
o Riser adapters should be installed according to manufacture’s recommendations
¢ Riser ac%)apters should form a water tight seal to the tank

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923
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o If riser adapters requires a flange or bolt down kit, this kit must not have more than eight #1213/4
inche stainless steel screws
¢ Risers should be installed as per manufactures recommendations
o Riser should form a watertight seal to the riser adapter.
o Risers should bring the lids to 2-3” above grade for service and accessibility
¢ Monolithic risers are preferred
o If riser extensions are used follow manufactures instructions to form a watertight seal
o Risers should extend up so that the lids to the EnviroServer are 2-3” above finished grade.
¢ Landscaping around tanks is acceptable, however the lids should not be covered with any landscaping
material as debris may enter the tank while being serviced.
o Landscaping or other debris could have an adverse effect on the system or system components if
allowed to enter the tank and not removed from the system

MINIMUM EXCAVATION REQUIREMENTS

Minimum excavation requirements are for non-traffic rated burials in a typical installation. See complete
installation drawings for dimensions in traffic-rated installations.

ESvodd | Comnen | HowidCapacicy | Nmimam | pO0RE SR el
(Gallons Per Day) (Gallons) ey Ear Width Depth (Approx)
ES4.5 450

ES6 600 2,000 18 6” v 8 20YDS

750 2,500 17 8 9 25YDS

1,200 3,650 23’57 8 9 35YDS

2,500 7,550 26° 107 100 1r 50 YDS

COLD WEATHER

The EnviroServer ES introduces warm air through the compressors, this warm air not only supplies process
air to the EnviroServer ES series, but also helps raise the temperature in the EnviroServer ES Series to help
in the biological process and denitrification.

Note: State and local code will determine if cold weather applications will be needed
Note: State and local code should be followed if tank insulation is required

If the temperature of the wastewater in the EnviroServer drops below the temperatures listed in the
influent characteristics appropriate steps should be taken to increase the temperature of the wastewater
in the EnviroServer ES Series. Consult with MicroSepTec on possible solutions to raise wastewater
temperature which may include the addition of warm air or insulation of the EnviroServer.

ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT
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COMPRESSOR LOCATION

o For cold weather installations insulation of the airlines from the compressor to the tank is
recommended

TANK INSULATION

Note: Local and state code will determine if tank insulation is required
Note: Tank insulation should conform to state, local code, and be rated for direct burial

SPRAY FOAM
Note: Ensure no spray foam insulation enters the EnviroServer in the process of insulating the tank

o Insulate the bottom %/, (to the bottom of the outlet) of the EnviroServer ES Series tank with appropriate
direct burial spray foam prior setting the tank in the excavation

o Install tank and backfill in accordance with tank installation procedures in the INSTALLATION
MANUAL

o Insulate the top of the tank once riser adapters and risers have been installed, watertight testing has
been performed (if applicable by state ancF local code), and all connections have been made through the
risers

SHEET FOAM

o Use 2” thick sheet insulation

o Install tank, riser adapters, risers, connections, conduct watertight testing ( if applicable by state and
local code), and bacllzﬁlled according to directions in the “INSTALLATION MANUAL” to within 8-12”
from finished grade and smooth backfill

o Place sheet foam insulation over the excavation to extend 18”-24” inches beyond the tank

o Ensure insulation is sealed (taped)together

o Complete backfilling over the sheet foam, in accordance with the “INSTALLATION MANUAL", being
careful not to damage sheet foam insulation

ELEVATION

Airflow and oxygen content of 10% less than design, has no significant impact on treatment levels from
waste water treatment plants that have introduced aeration and fixed film media for biological treatment
() . However, as atmospheric pressure changes, oxygen content becomes lower at certain elevations it may
become necessary to change the compressor sizes on the EnviroServer System.

0 <7000 FT above Mean Sea Level (MSL) no changes required to the EnviroServer System

0 41,000 FT and »7000 FT above Mean Sea Level (MSL) increase one compressor size

0 >11,000 FT above Mean Sea Level (MSL) contact MicroSepTec for compressor sizing

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923



ELECTRICAL

¢ Local Electrical Code must be followed
o Wire Size should be based on best electrical practices and conform to local and national electrical codes
¢ The system requires 120V power to operate the compressors and the Alarm Control Panel.

System

Gravity Discharge
Simplex Pump Discharge

Duplex Pump Discharge

Volts, HZ, AMPS

Single from main panel

120VAC, 60HZ, 15 AMP

Two from main panel

2-120VAC, 60HZ, 15 AMP

Two from Main Panel

I-120VAC, 60HZ, 15 AMP
1-120V, 60 HZ, 30AMP

¢ The EnviroServer Alarm Control Panel should be sited 48” above ground surface, in a shaded area if

possible, in line-of-sight from the system, and be accessible for service.

o Optional telemetry should have a network cable supplied to the Alarm Control Panel

o If no network cable is available and using WI-FI, the Alarm Control Panel shall be located within 100
feet of the wireless router with minimal interference (e.g. walls) between the wireless router and the

Alarm Control Panel

¢ Electrical Connections are made at a minimum of two places
0 The junction box at the third riser

¢ The Alarm Control Panel
o All electrical connections should be sealed to prevent sewer gases and moisture from entering the Alarm

Control Panel and junction boxes.

AIR COMPRESSORSS)

ocated in a well-ventilated, shady, and accessible place. An indoor location like

o Compressors should be

a shed or garage is ideal. Access should be made available for service if located in a shed or garage.
¢ Elevated off the ground so surface water cannot enter the electrical terminals of the compressor.
¢ Located as close to the tank as possible; do not exceed 50" distance from tank.
¢ Plumbing from compressor enters the middle riser

¢ Pipe from the compressor to the Air Supply Inlet pipe must fall toward the tank with no low points.
¢ 17 Schedule 80 PVC pipe is required for plumbing the compressor(s) to the middle riser, one pipe per

compressor

RECIRCULATION

NEEDLE VALVE

o Standard systems include a needle valve to control the Airlift pump for recirculation
o For systems that require advanced treatment standard of <30 mg/l CBOD,, <30 TSS, and nitrogen

reduction up to 50%

SOLENOID VALVE

o Optional timed control of the Airlift pump for recirculation

o For system that require advanced treatment standards of <30 mg/l CBOD,, <30 mg/l TSS, and Nitrogen
reduction of greater than 50%

MRP

o Optional recirculation method that replaced the standard Airlift pump (standard for commercial

applications)
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DISPERSAL OPTIONS

GRAVITY
¢ Standard design of the EnviroServer ES Series
o Sites that have elevation fall to the final dispersal area
¢ Sites that require advanced treatment but no flow monitoring

PUMPED DISCHARGE (SUPPLIED BY OTHERS)
¢ Optional discharge from the EnviroServer ES Series
¢ Sites that need to lift effluent to dispersal area
¢ Sites with pressure dispersal
¢ Sites that require flow monitoring, including sites with strict nitrogen reduction requirements

PRE-TREATMENT AND FLOW EQUALIZATION

o Pre-treatment (septic tank)
o All effluent quality data was achieved without the assistance of a pretreatment (septic tank).
Therefore, pretreatment is not required.
¢ A pretreatment tank may reduce the biological activity that is needed for the optimal operation of the
EnviroServer
¢ If local jurisdictions require a pretreatment tank please consult with MicroSepTec for design
consideration

o Flow equalization
0 DO NOT exceed peak flows in the ‘RANGE OF OPERATING CONDITIONS’ section of this manual.
¢ Consult MicroSepTec to assist with flow equalization design

Note: If the project requirements include pressure dosing to the EnviroServer, or a cluster of
EnviroServer(s), always install solids-handling pumps, not grinder pumllas. In addition, set the pump
station to dose the EnviroServer(s) in small increments. The system will also require additional venting.

SPECIAL OTHER CONSIDERATIONS

o Water Softeners
¢ Check with the builder or homeowner to ensure any water softening devices DO NOT back flush
into the wastewater treatment system. The brine from the discharge will have a significant negative
impact on the chemical/biological process.
o Garbage Disposals
¢ Garbage disposals are never recommended for use with treatment systems, as they often result in
higher-than-expected organic loading

INSTALLATION
GENERAL

The EnviroServer System must be installed and serviced only by MicroSepTec authorized personnel with
oversight from trained representatives. Proper tools must be used in the installation process to ensure
assembly conforms to manufacturer’s specifications and to prevent damage or injuries.

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923
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¢ COMPLETE INSTALLATION INSTRUCTIONS CAN BE FOUND IN THE INSTALLATION
MANUAL
¢ Installer responsibilities include interconnections between the tank, compressor(s) and controller,
electrical power supply, network cable (for Telemetry Option only), influent waste, and
effluent discharge.
[t is important to follow the procedures and instructions in the Installation Manual to safely and properly
install the MicroSepTec underground tank and accessories. Failure to follow these instructions will
void the MicroSepTec warranty, may cause tank failure, and possibly serious personal injury or property
damage. MicroSepTec’s limited warranty applies only to a tank installed according to the Compﬁte
instructions and procedures found in the installation manual. Since MicroSepTec does not control any
installation, MicroSepTec’s sole responsibility is that presented in the limited warranty.

TANK INSTALLATION

Note: complete instructions for the installation of the EnviroServer Tanks can be found in the Installation Manual and Installation Drawings.

¢ All tanks must be visually inspected over the entire vessel, paying particular attention to location of
shipping cradles and strapping.

¢ Do not move tank by dragging or rolling.

¢ The tank must be 1nstalle§ with specified primary backfill material in the region immediately around
the tank.

¢ In non-traffic rated installations only, the primary backfill must extend a minimum of 12 inches with 18
ir;ches preferred beyond sides and ends of the tank. Primary backfill under the tank is to be a minimum
of 12 inches

¢ Backfill material specifications are the same in traffic and non-traffic rated installations, the hole
dimensions and amount of material used will differ. Refer to the Installation manual and instructions
for more details.

o Filter fabric is strongly recommended around the primary backfill area

o All tanks must have a cover depth of at least 24 inches of backfill. Follow engineered installation
drawings in the Installation Manual for installations requiring a traffic load.

¢ The maximum burial depth is 6 feet of cover over the top of the tank. However, at this depth the system
will be very difficult to maintain and should therefore be avoided if possible.

¢ If more than one tank is to be installed in the same hole, allow for at least 30 inches between the tanks.
This spacing must be increased as needed to accommodate dead men or anchor slabs or traffic load
installations.

¢ The minimum spacing between the sidewall or endcap of the tank and the side of the excavation must
be 18 inches.

o MicroSepTec recommends that every site be thoroughly evaluated for the potential of a rise in the
local water table or of trapped water. Failure to anchor a tank when required may cause tank failure or
damage the tank and/or surrounding property. The design engineer is responsible for determining an
appropriate anchoring system
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SYSTEM ASSEMBLY

o The system consists of several internal components and steps for assembling and routing the plumbing
components, air diffusers, float switches, compressor(s), airlines, electrical wire routing, electrical
junctions and the Alarm Control Panel.

o The various assemblies (Air Supply Kit, diffuser plumbing, recirculation pump plumbing and effluent
pump plumbing) will each be bundled and bubble-wrapped separately, to prevent confusion
during assembly.

o Step by step detailed assembly instructions are outlined in the Installation Manual.

o Always remember the system will need to be maintained far into the future and consider this when
instaﬁ]in all of the components. Make sure everything is easily accessible near the lids and that
removable components (i.e. pumps, diffusers, UV, effluent filter, floats, etc.) are laid out for ease of
maintenance

MAINTENANCE POLICY

NOTE: There are no user-serviceable parts on the EnviroServer System. All service must be
performed by MicroSepTec Authorized Personnel.

All MicroSepTec systems must be covered by an on-site parts and labor maintenance agreement with a
local MicroSepTec Authorized Service Provider.

This maintenance agreement should provide:
o Response with-in 24 hours of alarm conditions and emergency system problems.
o Periodic on-site service inspections by MicroSepTec Authorized Service Technicians.
o Any required reporting to local regulatory agencies, in accordance to the permit

MONITORING AGREEMENT (OPTIONAL)

MicroSepTec strongly recommends all system employ the Telemetry Option, but only some
jurisdictions require it. MicroSepTec offers remote monitoring of the EnviroServer for an annual fee.
This system will automatically aﬁrt the Authorized Service Provider of any equipment malfunctions.
Telemetry requires a network cable be installed from the network to the Alarm Control Panel.

RECOMMENDED MAINTENANCE

The following is a list of recommended maintenance items during the initial two years of operation to
ensure high quality treatment. After the initial two years of maintenance, the Authorized Service Provider
should recommend maintenance frequency based on usage. Ongoing maintenance is recommended and
helps maintain proper operation after the initial two year warranty period, and in some areas may be
required by local regulations.

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923
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Item Frequency Maintenance
6-Month or as required Inspect and clean filter. Rebuild as needed
Air Compressor Filter
12- Month or as required Replace filter
Air Compressor
Sludge/Scum Level 6-Month or as required Inspect and pump as needed
Ist Compartment
Sludge/Scum Level 6-Month or as required Inspect and pump as needed
4th Compartment
LG Resmaikiden Pump 6-Month or as required Inspect and clean as needed
e ks 6-Month or as required Inspect and clean as needed
ol @ Sanami 6-Month or as required Inspect and test
Discharge Pump (Op tion) 6-Month or as required Inspect and clean
UV Disinfection (Op tion) 6-Month or as required Inspect and Clean. Replace bulb every 2 years, even if still working, or
as needed.
Diffusers 6-Month or as required Inspect and clean

ROUTINE PUMPING OF THE ENVIROSERVER ES SERIES

For complete instructions about routine pumping of the EnviroServer ES Series see the Service Manual or
the Technical Bulletin for Routine Pumping of the EnviroServer ES series.

Periodic pumping in an important element of the proper maintenance of a wastewater treatment system,
and the EnviroServer is no exception. Many jurisdictions mandate pumping frequency but, absent a local
requirement, the health of the system should determine frequency. Pumping should be only conducted by
a company that is familiar with the EnviroServer System. Following manufacturer’s recommendations on
the proper procedures for pumping the system is important to ensure continued efficient operation of the
system.

The system should not be completely emptied, as the EnviroServer tank could float out of the ground

under certain conditions and complete removal of the bacteria will inhibit performance in the short
term.

©2023 MicroSepTec REV080123 ES SERIES REFERENCE MANUAL

MicroSeplec

ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT

23



ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT

N

MicroSeplec

www.microseptec.com

W

EFFLUENT FILTER (AFTER JULY 2020)

PL-12?2 EMfnent Filter

PL-122 Fillex

The FL-172 was the ripinal Polylck Glter. B wes fhe first Giter on e ket weith an aodomatic shot-off ball instelled

with every Olter. When fhe fitter is removs] for repnlar servicing., the ball will Goat mp and prevent any salids from.

- Aoypie 177 TRC

= Offers 122 linsay feet of 116" Glter which —

= Hirs s Gow conirol ball et skl off fie Gow of efftoent
when the fiter is remorred for cearing..

= Hias s owen pas deflerior ball which defiects solids awey.
= Trciulls. by ey mewy ek, o rebmitls in eviding: syshas
= Comes complete with = cwn hoonsing. No ghning: of
tees ar pipe. on exire parts in bay.

= Has m rndslar desipry, allowing for inrreesed fitration

PL-172 Insallatiom

Heul fow eesicloninl e fows op o 3000 pallorss per doy

{GFL. Easily installs sy nesr or exshing 4 oobiel e

1 Lowale the onliet of the seplic tank

2 Eermove the ik cover snd possp tank if nececory.

1. Qo the Alber hmosing tn the mothed pipe, o sea 1/16" Pilization Shoin
Palylok Evterw] & Lok if nol ervmgh pipe exisls. '

4 Tt fhe PL-17? filter inlo fee 3’{1]] GPD

5. Repilare and serume the sephic tonk coreer.

FL-172 Maimlvnance

The FL-122 Effloent Filter will operabe efbcentiiy for @

several years nneder nocmal ronidibinee bafore recpiring

demning | is rerommended that the Giter be deaned

every e the fank ¥ poooped, or af ke every fhoree e

1 Donut mse plombing: when e s nessree]

2 Full FL-17 cartridze out of the e

3 Hoxe off fitter over e seplictenk. hiske sere al] solids
Tall back nio seplic bnk

U S, T W SN N R | E— —
= AL LS mmlﬂ:{mﬁ.

*ige Dinfbachor
Auatematic Sot-Of Ball

Polpok offes Mo ssdy Blies on He soxdord _
wher you ran gt mar G Iy conplly L
ooy s e gtk

Potonl beomTeors Ol Bercatriirel Al
S I%E05 & BATL A0 Filtor Bendy Acapier Folyiok, Zabwl & Fat Ky worwpt
Comcts o Sopilc Tank Wall  Gwr SsusrtPliee P weriich and alemo-

waw podylolocom 1-877-765-9565
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= TUFTITE

Plastic... Our Business, Not Our Hobby

EF-6

ANSI/NSF
Standard 46

244 ft. of
1/16"
filtration
area.

Sch. 40 &
SDR-35

4II

TB-6
T-Baffle™

ANSI/NSF
Standard 46

‘ |
/» ' Molded-in

Gas/Solids
S oiector

EFFLUENT FILTER (PRIOR TO JULY 2020)

Effluent Filters

Installation:

Tuf-Tite Effluent Filters are designed to extend the life of your drainfield by
preventing solids from leaving the septic tank. The filter fits into either a 4”
or 6” Tee Baffle which in many cases is already attached to the outlet
pipe. If a Tee Baffle is not installed, install as shown in Figure 2, allowing
enough clearance from the end of the tank to permit easy filter access.

1. Insert the filter into the Tee Baffle with arrow on the top of the filter
pointing toward the outlet pipe (as shown in Figure 1 and Figure 2).
2. Push down firmly until top of the filter seats into hub of the Baffle Tee.

Maintenance:

Tuf-Tite Effluent Filters will, under normal conditions, operate efficiently for
several years or more before requiring removal and cleaning. It is
suggested that the unit be cleaned every time the tank is pumped or at
least every three years.

1. Do not use plumbing during filter cleaning.

2. Pull the filter straight out of the Tee.

3. Hose filter off, making sure that all solids fall back into the septic tank,
not back into the Tee Baffle.

4. Replace filter as in installation instructions above.

For replacement parts and warranty information, contact Tuf-Tite, Inc. 800-382-7009

EF-4 TB-4
EF-6 Standard 46 TB-6 Standard 46

COMPONENT

Figure 1:

Arrow on top of filter unit must
point in the direction of the
outlet pipe. Top rim of filter
will seat in hub of Tee.

Figure 2:

Diagram of installed filter
and Tee Baffle. Note:
drawing is not to scale.

Tuf-Tite® Inc. ® 1200 Flex Court ¢ Lake Zurich, lllinois 60047

©2003, Tuf-Tite Corporation, Printed in USA, Form EF (1)
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ES25 EFFLUENT FILTER (AFTER JULY 2020)

PDL

) =

PL-525 Filltexr
The PL-525 Filler is mated foc 10,008 GFD (gallons per dwy) making it ane of fhe Lipest filters in its des B
525 lineay feet of 1/16" Gimtion sloks. Like the Polylok FL-122 the Polylok FL-525 hes an ardomatse sboboff
insinlled with svery lter. When the Gl is removs] or deaning., Bhe Tall will flost g oned dempore—ily shot «
The system so fhe sifent won't leave fhe tenk

Fealwres: 1/16™ Filtration Slots

= Ratrd for 10,08 CFT (palkers per day) (Optiomml]
= 575 linewr feet of 1716~ fltmtion 10,000 GPD

= Arvephs 4 and 5" SCHD 40 pipe

-.:r.‘.'.*,; PL 525 Effinent Fili

oy Zainl'
¥ & atatem " Pulgialc .

=

—

Iiieal for residerdial sl cnrmrmercial weshe Bowsop in
10000 gallore per dary {3F0)

1 Lowslke the ontiet of the septic tank

2 Eemuove the tank cover s porop benke if necesary.
1 Gme the GHer hosing o bhe 37 or 5° onbiet pipe IF
The fitber is not cenmred ool the arress oprering mse a
Polylok Exiend & Lok or piece of pipe to conder filter.
4 et the PL-525 filter inlo = howsing-

5. Replace and serome the seplic tank oreer.

FLE7 Maslvnance

The FL-575 Efiment Fillers will operste efficienity foc
clemning B is recomeseralod that the fil e e ol eamed
evexy lime the tank & pomped, or ot least every three
yeurs_ I the insialled filter comdains san oplional slerm,
The oemer will be notified by am alarm when the filber
Tewcts servicnp: Servicing should be done by m cerlified
sepiic ik pomper or instheller.

1 Lowslke the ontiet of the septic tank :
2 Eemuore bank oorrer mnil pomp teek if neceory.

A Dorut wse phombing when e s ressree] B

4 Pull PL-525 cantridge out of the housing.

5. Hose off Olier over the septic ok Make =sme all

solils full berk into seplic mk | Sem— |
& Irvoert fhe ilter cortrides hack inbe fhe hoocng: osiing:

srare the filler is propesty algoel and compleldy isterd. | SETRRITRER Tﬂrtl i

7 Frplace and serone ephic tenk remer O S iFiow® plich wond sl iwnm.j
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COMPRESSORS

HHEAHAIH_HJEPS_ _
1IBLOW,
HP-1001L 12011

PRESSURE TYPE

Dimensions Performance Curves

R v T G Teading Presaae WP

@ewm C€

(495 voit oriy) (230 valt cnly)

—— SOHr —— &0Hz
258 20 200
{10.08) (0.79) (7.87) HP-100LL
[&/min] T 712 57} [cAu]
[ J\IH R o 17.7(2.57)
)
I' | | \ 160 &0
f | 18 || 1| 222
f |I (0.71) || || |(B.T4) m‘*“ﬂ S0
= = f= — ='~_ E120
m A —I— 37 mnn 40
C'__'.-...'J]lﬂ[lﬂﬂ_-_'.,_ t\_ _,7 o
o 0 P | {1.46) __74_“_@‘ e
140 10 2 m 30
(5.51) {4.33) £
= ®
40
0 12
Li]
[1] 10 20 ki 40 50 [wPa)
10 20 30 40 50 60 70 [P
Pressure
Specifications
HP-100LL | HP-120LL HP-120LL
Rated Voltage LV AC100 7 110-120 § 220-240 gﬁgﬂl 17.7{2.57} [cAu)
Power Supply Frequency | Hz 40 | s0 | &0 50
' 140
Rafed Loading Pressure @ kPa 177
Airflow Volums ! gfmin 100 120 o' 0
Power Consumnption | W 75 0 1 100 = 100
Naise Level | gBA 42 % 0 a0
- H T
Waight | kg o0 % e 20
40
10
0
1] 10 20 3 40 50 [kPa ]

i0 20 30 40 50 &0 70 [Psl

Pressure

- Flow measured in Mormal{ML/min)
- Performance data is representative of typical values. =EF US
& Az l

Specifications and performance data are subject to change without notice.
Purchaser is responsible for determining suitability for product applications
= "HIBLCW is & registered mark of Techno Takatzuki oo, Itd. . -usa.com
300 Te Suite ﬁr\g—-_"ydu;an 48176
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COMPRESSORS

- n@us LISTED c €
; 1445 vok oniy) {230 valt only)
H F -190,200
y
PRESSURE TYPE
[Unit: mm{inch]] T eated Lmdrgp,ﬁm[kpc,lps,,‘
! — 50Hz S0Hz
256 20 200
{10.08) {0.79) (7.87) HP-150
| _———— [rmin] 20.0(2.90) [cFm)
m{:l
r—ll 10.0
| \ 250 a0
|
| @18 B0
i -
| 0.71 o
.. A [ o1 g 70
o
=T Dumm0 rjzl_] a7 = Bl
{1.46) Z =0 50
140 E 20
{5.51] =< 100 .
30
= 20
1.0
] 10 0 30 40 50 [kral
10 20 30 40 50 60 70 [PSO
Pressure
SpECiﬁCﬂﬁDﬂS T
HP-200
HP-150 | HP-200 :
T [tmin] 20.0{2.90) il
Rated Voltage Y ACTOD 110120 f 220-240 00
L : . 10.0
PowsrSupplyFrequency | Hz | 50 : &0 | 50 . &0 .
50 1
Rated Loading Pressure | kPa 200 50
- P ©
Airflow Volurmne E Efmin ltl':Cl QICID £ 200 _ 70
Power Comsumption @ W 125 . 155 210 . 250 ;‘:3 6.0
Noise Level Loea | 45 ¢ 47 | 46 a8 3™ 50
Weight ' kg 2.0 <00 40
20
50 20
10
] 10 0 30 40 50 [ral
10 20 30 40 50 60 70 [PS]
Pressure
« Flow measured in Normmal{NL/min}
» Performance data is representative of typical values.
Specifications and performance data are subject o change without notice.
Purchaser is responsible for determining suitability for product applications
» "HIBLOW" iz a registered mark of Tachno Takatsuk co, d.
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FLOATS

SJE SIGNALMASTER® Control Switch

Mechanically-activated, narrow-angle float switch designed to activate pump control panels and alarms.

This narrow-angle sensing device is used to accurately monitor liquid levels in:

. water
. sewage applications ‘

The SJE SignalMaster® control switch is not sensitive to rotation.

Normally Open Model (high level)
The control switch turns on (closes) when the switch tips slightly above horizontal signaling a
high level, and turns off (opens) when the switch drops slightly below horizontal.

Normally Closed Model (low level)
The control switch turns on (closes) when the switch drops slightly below horizontal signaling
a low level, and turns off (opens) when the switch tips slightly above horizontal.

FEATURES SPECIFICATIONS

+  Mechanically-activated, snap action contacts. CABLE: flexible 18 gauge, 2 conductor
(UL, CSA) SJOW, water-resistant (CPE)
»  High impact, corrosion resistant, polypropylene float housing.
FLOAT: 2.74 inch diameter x 4.83 inch long
(7.0 x 12.3 cm) high impact, corrosion
. Control differential of 1.5 inches (4 cm) above or below horizontal. resistant, polypropylene housing for use
in sewage and water up to 140° F (60° C)

. Not sensitive to rotation.

»  Yellow colored cap for easy identification of normally open control

switch. MAXIMUM WATER DEPTH: 30 feet (9 meters),
*  White colored cap for easy identification of normally closed control 13 PSI (90 kPa)
switch. ELECTRICAL: 5 amp, 125/250 VAC, 50/60 Hz

» UL Listed for use in water and sewage.

NOTE: This switch is not recommended for
+  CSA Certified. SP@’ @ controlling:
) o LR54245  LISTED «  electric loads less than
Five-year limited warranty. sstmA 83N2 100 milliamps, 12 VAC
draulic «  non-arcing electric loads

OPTIONS

This switch is available:

ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT

. CE certified unit available upon request.

. for normally open (high level) applications or normally closed (low
level) applications.

. in standard cable lengths of 10, 15, 20, or 30 feet and 3, 5, 6, or 10
meters (longer lengths available)

»  with two mounting options that allow for flexibility in installation:

Mounting Clamp: for applications where the switch can be
attached to a discharge pipe or similar mounting device.

Externally Weighted: for applications where the switch can be
suspended from above.

S
SJE RHOMBUS.

1-888-DIAL-SJE -« 1-218-847-1317

California Prop 65 requires the following: AWARNING Cancer and Reproductive Harm - www.P65Warnings.ca.gov 1-218-847-4617 Fax
SEE REVERSE SIDE FOR ORDERING INFORMATION. email: customer.service@sjeinc.com
SEE PRICE BOOK FOR LIST PRICE. www.sjerhombus.com G.7
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ALARM CONTROL PANEL

SILENCE

PONER

L

&L ERM £

5 -"T‘:‘%- MICI‘DS: pT-::: l

ANK-FIVE CHAMBERS-TOTAL TREATMENT

Panel Controls

. Relays
Gravity (MRP/Sol)

PLC/Relays 22 18” o

Pump
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GRAVITY

|
Cl

¢ 120V incoming

ower
o Relay controls Ec))r recirculation pumps and alarms

¢ Compressor power control
¢ UV power control

o High level alarm

¢ Low air pressure alarm

o UV alarm

¢ One spare normally open dry contact for alarm
o Accepts 120V Remote Alarm in]ijut from secondary panel for telemetry notifications

¢ Pictured with optional T100i te

©2023 MicroSepTec REV080123
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GRAVITY WITH RECIRCULATION CONTROL

ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT

3

2

¢ 120V incoming power

o MRP/Solenoid Timer control

o Relay controls for recirculation pumps and alarms
o Compressor power control

o UV power control

o High level alarm

o Low air pressure alarm

o UV alarm

¢ One spare normally open dry contact for alarm

o Accepts 120V Remote Alarm input from secondary panel for telemetry notifications
o Pictured with optional T100i telemetry

ES SERIES REFERENCE MANUAL ©2023 MicroSepTec REV082923
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0 PLC based o Compressor power control

¢ 120V incoming power o UV power control

0 120V output power for discharge pumps up to o High level alarm
1/2HP o Low air pressure alarm

o Relay controls for discharge pumps and alarms o UV alarm

¢ Demand-dose or timed-dose control for o One spare normally open dry contact for alarm
discharge pumps o Accepts 120V Auxiliary Alarm input from

¢ Separate circuit breakergs) for PLC and pumps secondary panel for telemetry notifications
o Hand/off/auto switches for pumps
o Controls for timed recirculation (24V Solenoid

and 120V for MRP)

ONE TANK-FIVE CHAMBERS-TOTAL TREATMENT
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DUPLEX DISCHARGE WITH RECIRCULATION CONTROL

din bk lrlrr.ﬂ".ldl
. | T

il

:E_I_l'ﬂ LEERED TS R

ABdEy RN
- T AN FRlamLd bgn

o PLC based

¢ 120V incoming power

0 120V output power for discharge pumps up to
1/2HP

o Relay controls for discharge pumps and alarms

o Demand-dose or timed-dose control for
discharge pumps

o Separate circuit breakergs) for PLC and pumps

o Hand/off/auto switches for pumps

o Controls for timed recirculation (24V Solenoid

ES SERIES REFERENCE MANUAL

and 120V for MRP)

o Compressor power control

¢ UV power control

¢ High level alarm

o Low air pressure alarm

o UV alarm

¢ One spare normally open dry contact for alarm

o Accepts 120V Auxiliary Alarm input from
secondary panel for telemetry notifications

©2023 MicroSepTec REV082923
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UV DISINFECTION (OPTIONAL SUPPLIED BY OTHERS)

-
Z

Sal 3G Disinfection Unit
NOTE: Not all dimensions to scale
Ground Level
Incoming Power and Alarm Wires
A
. . . Waterproof -
Electrical Junction Box with - Connector for
LED Indicator, Ballast & Lamp Cable O
Alarm Contacts
ABS Schedule 40 —
4" Riser Pipe : 26"
" (adjustable
at installation)
1" PVC Pipe - \
ABS Schedule 40— Handle for .
4" Pipe \ Removal A
" ——l—} "
4—1 S Y
Treatment ] [ N [
Plant { i L
f Disinfected
Effluent Effluent
Disinfection
Chamber
Anodized -
Aluminum
Support
31.5" Frame
ABS Schedule 40
3" Pipe
Section A-A .
9 UV Lamp Quartz -
- UV Lamp Tube & Teflon \
Quartz Tube & T l Cover
Teflon Cover v
) A A
="~ Support Frame &
Gasket
| ¥
Disinfection
Sub-Assembly
Figure 1
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TELEMETRY T100I

0 24V incoming power o Spare/Remote alarm input from secondary
o Network cable ready panel
o WI-FI Enabled
¢ Monitors
¢ UV alarm

¢ Air pressure

¢ High water alarm

¢ Low water conditions
¢ Peak float enabled
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TESTING AND FEILD DATA

NSF/ANSISTD  Universityof  Ventura Regional Cincinnati Field Sample Field Samples
40™ California Sanitation Dis- Demonstration, 2006-2012, 2013-2019,
Riverside, trict,
BOD [ TSS | TN, | BOD | TSS | TN BOD TSS TN | BOD | TSS | TN | BOD | TSS | TN | BOD | TSS | TN
Effluent
6 8 2 | s 4 7 46 99 |19 | 1 B | no | 4 6 16 8 L |1
Mean,
STD DEV 0 7 4 3 | 4w 3 4 10 12 10 1l 1 12 |5
0/0 Re(lll(:/ 0 0 0 0 0 0 0 0 0 0, 0 0 0) 0 0 0 0) 0
- 95% | 92% | 95% | 91% | 90% | 88% [ 1% ol% | 59% | 80% | 81% | 75% | 78% | 78% | 78% | 78% | 78% | 81%

,In 1999 MicroSepTec contracted with NovaTec to test the EnviroServer in support of its application for NSF certification. NovaTec conducts official NSF/ANSI
Standard 40 testing under contract for manufacturers at its facility in British Colombia, Canada. MicroSepTec elected to sample for Nitrogen reduction during its
NSF standard 40 testing although there was no nitrogen standard (e.g. Standard 245) at the time of the test. Dates: May 1999- September 1999*, Location: British
Colombia,

Average Daily Flow: 600GPD, * Nitrogen testing was completed following NSF Standard 40 Testing.**Full report available upon request

,In February of 1999 MicroSepTec authorized the Department of Chemical and Environmental Engineering at the University of California, Riverside (UCR) to
conduct a full-scale treatment study to evaluate the capabilities of the Enviroserver, a proprietary residential wastewater treatment process manufactured and
sold by MicroSepTec. The evaluation was conducted in three main parts: 1) initial acclimation period, 2 ) longterm removal efficiency, and 3) stress loading
study. Unaltered, raw wastewater from a single-household residence located on the UCR campus was used as influent to an Enviroserver residential wastewater
treatment unit provided by MicroSepTec. Dates: February 1999-August 1999*, Location: Riverside, CA, Average Daily Flow: 600GPD, * February and March
consisted of grab sampling and March to August consisted of composite sampling ** Full report available upon request

, The Ventura Regional Sanitation District (VRSD) in Ventura County, California, field-tested and evaluated six different Advanced on-site Sanitary Systems (OSS)
from four different manufacturers. The demonstration was partially funded by grant moneys from the United States Environmental Protection Agency (EPA) via
the CA RWQCB. The purpose of this Septic Tank Nutrient Removal Project (STNR) was to demonstrate the typical wastewater treatment levels, and particularly
the degree of nutrient removal by advanced OSS. Dates: August 2000, Location: Ventura California, Average Daily Flow: 600GPD, **Full report available upon
request

, Demonstration/proving test for the city of Cincinnati, Ohio to demonstrate the effectiveness of the EnviroServer for use as an alternative for areas of the city that
municipal sewer was cost prohibitive. Systems in this area were intended to be owned and operated by the city of Cincinnati. Dates: 2014-2015 (18 Months),
Location: Cincinnati, Ohio, Average Daily Flow: 600GPD

, MicroSepTec receives third party field grab samples from authorized service providers throughout the year. This section is all third party grab samples supplied
to MicroSepTec. Systems being sampled range in age from 6 months up to 15 years of activity Dates: February January 2006- December 2012, Location: Various (US
Locations), Number of samples: 219, Average Daily Flow: Various single family homes to commercial applications ranging from 500GPD to 10,000 GPD

 MicroSepTec receives third party field grab samples from authorized service providers throughout the year. This section is all third party grab samples supplied
to MicroSepTec. Systems being sampled range in age from 6 months up to 15 years of activity Dates: February January 2006- December 2012, Location: Various (US

Locations), Number of samples: 219, Average Daily Flow: Various single family homes to commercial applications ranging from 500GPD to 10,000 GPD

. Percent reduction of TN based on 70 mg/L unless otherwise stated in full reports.
(Influent based on NSE/ANSI STD 40 Influent
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LIMITED WARRANTY

MicroSepTec EnviroServer ES Series

What is covered: MST Manufacturing, Inc. (“MST”) warrants the parts in each EnviroServer Advanced Treatment System to be
free from defects in material and workmanship for a period of two years from the date of initial installation as evidenced by the
installer’s Installation Sign-Off Form, or three years from date of sale, whichever occurs first. In order to activate warranty the
Tank Installation Sign-Off Form and Startup Form must be submitted to MST.

What MST will do to correct problems: MST’s sole obligation under this warranty is to fulfill this warranty by repairing or
exchanging, at the sole discretion of MST, any component part, F.O.B. factory, that, in MST’s judgment, shows evidence of
defects - provided said component part has been paid for and is returned through an authorized dealer or distributor, delivery
charges prepaid, along with proof oFthe date of original purchase, date of installation sign-off, and a written statement from the
warranted specifying the nature of the defect.

What this warranty does not cover: This warranty covers only normal residential use within the United States. MST cannot
warranty the treatment performance of the system since it cannot predict or control the nature of the influent and the effect of
the influent on the biological process. MST is not responsible for warranty service should the MST label, the rating label, or serial
number be removed or should the product fail to be properly maintained or fail to function properly as a result of misuse, abuse,
improper installation, neglect, improper shipping, damage caused by disasters such as fire, Hooding by external means, lightning,
improper wiring or electrical current, interaction with non-MST products, service other than by a MST Authorized Service
PI‘OViCFQI‘, or the introduction of hazardous or harmful materials into the system.

This warranty applies only to the EnviroServer and does not include the chlorine tablets or UV lamp, if applicable, or any of

the existing on-site wiring, plumbing, venting, drainage, or additional disposal system components. In achEtion to, and not in
limitation of anything else contained in this warranty, MST is not responsible for any delay or damages caused by defective
components or material, or for loss incurred because of interruption of service, or for any other special or consequential damages
or incidental expenses arising from the manufacture, sale, or use of the EnviroServer.

The EnviroServer wastewater treatment system is based on a biological process using natural bacteria and oxygen to efficiently
digest the waste in the water. The following items are examples of substances that should never be introduced into an on-

site system because they can overtax or destroy the biological digestion or clog pumps and pipes and constitute misuse and/

or abuse of the system: water softeners; excessive amounts of fat, grease or oil; coffee grounds; disposable diapers; feminine
hygiene products; condoms; cigarette butts; gauze or adhesive bandages; cotton swabs; dental floss; cat litter; excessive amounts
of disinfectants, detergents & cleaning supplies; chemicals, such as paints, varnishes, thinners, oils, photographic solutions,
pesticides; construction debris; and prescription medicines.

MST reserves the right to revise, change, or modify the construction and design of the EnviroServer or any component part or
parts thereof without incurring any obligation to make such changes or modécations in previously manufactured equipment.
MST also reserves the right, in making replacements of component parts under this warranty, to furnish a component part
which, in its judgment, is equivalent to the part being replaced. In addition to, and not in limitation of anything else contained
in this warranty, under no circumstances will MST be responsible for any other direct or consequential damages, including (but
not limited to) lost profits, lost income, labor charges, delays in production, and/or idle production, which result from defects in
material and/or workmanship of the EnviroServer.

THIS WARRANTY AND REMEDY PROVIDED ABOVE ARE EXCLUSIVE AND IN LIEU OF ALL OTHER EXPRESS
WARRANTIES AND, UNLESS STATED HEREIN, ANY STATEMENTS OR REPRESENTATIONS MADE BY ANY OTHER
PERSON OR FIRM ARE VOID. THE DURATION OF ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE ON YOUR ENVIROSERVER SYSTEM SHALL BE LIMITED TO THE DURATION OF

THE EXPRESS WARRANTY SET FORTH ABOVE. EXCEPT AS PROVIDED IN THIS WRITTEN WARRANTY, NEITHER
MICROSEPTEC NOR ITS AFFILIATES SHALL BE LIABLE FOR ANY LOSS, INCONVENIENCE, OR DAMAGE INCLUDING
DIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OR INABILITY

TO USE THE ENVIROSERVER, WHETHER RESULTING FROM BREACH OF WARRANTY OR ANY OTHER LEGAL
THEORY.
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