Submitted to:
Arizona Department of Environmental Quality
1110 West Washington
Phoenix, AZ 85007

Submitted by:

NextGen Septic, LLC
1776 Mentor Avenue; STE 420
Cincinnati, OH 45212
Attention: Dr. Rakesh Govind

May 5, 2022



NextGen Septic, LLC requests the Arizona Department of Environmental Quality
to list its treatment system, NextGen Septic, LLC Zero Liquid Discharge (ZLD).
This treatment system is designed to treat wastewater from a single family house

with a maximum average daily flowrate of 1,000 gallons per day.

The NextGen Septic Zero Liquid Discharge (ZLD) system consists of the NextGen
Septic treatment system coupled to a Zero Liquid Discharge (ZLD) system, that
evaporates the treated disinfected water into ambient air, thereby having no liquid
discharge. The NextGen Septic system is a patent-pending, advanced system
which combines anoxic decomposition of solids, followed by aerobic treatment.
The wastewater is biologically treated using aeration and moving biomedia,
consisting of plastic mesh spheres with open cell foam inside, which grows active
biofilms to convert the organic load to carbon dioxide and water. It also converts
ammonium to nitrogen gas through simultaneously nitrification and denitrification.
Treated water is filtered through two sel-cleaning membranes — 5 micron and 0.2
micron pore size and disinfected using ozone, generated from ambient air. The
trtaed, disinfected water is then injected into a flow of ambient air with water
droplets with an average size of 30 microns, thereby allowing the high surface area
of the drops to rapidly evaporate the water into the air. Even at 95% relative
humidity, the water drops evaporate before they reach the ground or freeze in the

winter time.

The NextGen Septic ZLD system can be used when there is insufficient land to

dispose the water or the percolation rate of the soil is very low.
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Product Description

The NextGen Septic ZLD process is designed to treat the wastewater from a single
family house (maximum flowrate of 1,000 gallons per day) using a three step
treatment system. The first step consists of a 1,730 gallon, standard, plastic septic
tank, installed below ground, which has a single baffle. This tank serves as the
Equalization and Filtration Tank. Wastewater with solids from the house flows by
gravity into this tank, wherein the solids are allowed to settle down and the clear
liquid, overflowing the baffle, flows into the second compartment, wherein there is
self-cleaning filter (50 microns), which is equipped with a submersible pump. This
pump flows some of the filtered water to the rotating nozzles, located inside the
screen, which continuously cleans the screen, while the remaining filtered water
flows into a second, identical, 1,730 gallon septic tank, also installed below
ground. This second Bioreactor tank represents the second treatment step, in which
the water is aerated using a blower and porous tubes, installed at the bottom of the
tank. There 1s moving biomedia, consisting of a spherical plastic mesh (2 inches in
diameter) in which a 2 inch cubic piece of open cell foam is enclosed inside the
mesh. These balls of Biomesh Biomedia move around the tank, while it is being
aerated. The plastic mesh protects the open cell foam from being clogged by the
suspended particles, while the open cell foam inside the mesh provides a very high
surface area for the active biofilms. A drawing of the moving Biomedia and the

first and second septic tanks are attached in the following sheets.
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Moving Biomedia characteristics are given below.

Biomesh Biomedia Characteristics Value
Biomesh Biomedia dimensions 2 inch diameter, spherical with foam inside
Number of Biomesh Biomedia/ft® 412
Weight per ft° 2.4 1bs
Material Virgin polyethylene
Specific Gravity 0.95
Volume % in Bioreactor 20 vol%
Effective surface area 3,000 m*/m?* (914 ft%/ft})
COD Treatment Rate 12.5 Ibs COD/ft*.day
NH4-N Treatment Rate 0.25 — 0.28 1bs NH3-N/ft3.day
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Biomesh Biomedia balls consist of a spherical, plastic
mesh enclosing a 2-inch cube of open cell foam. The
outside surface of the open cell foam immobilizes aerobic
biofilms, while the inside surface area of the foam, which
has limited penetration of dissolved oxygen, supports
anoxic biofilms. These anoxic biofilms convert the
nitrate/nitrites to nitrogen gas.

The contaminants (BOD, ammonium, etc.) are treated in

this Bioreactor Tank, which has a single baffle, separating
the tank into two compartments. Water from the Bioreactor compartment flows
into the smaller second compartment, which has a self-cleaning filter (50 microns
screen size) and a submersible pump. This self-cleaning and pump is identical to
the self-cleaning filter in the first septic tank.

Filtered water from the self-cleaning filter in the second septic tank is pumped to a
5 micron screen size, stainless steel membrane, which is located inside a
Technology Box, shown below.
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This Technology Box is usually installed on top of the second Bioreactor Tank,
between the two risers, such that the cover of this box and the riser covers of the
second Bioreactor Tank are above ground. This allows easy access to the
components inside the Technology Box, for maintenance purposes.

Water which passes through the 5-micron membrane flows into a separate 100
gallon tank, while the unfiltered water, which does not cross the stainless steel
membrane is recycled back to the first septic tank. The technology box also houses
an air blower and a stand-by blower. In addition, the Programmable Logic
Controller (PLC) and an air compressor are also installed inside this box.

Filtered water from the stainless-steel membrane flows into a 100 gallon tank,
shown below, which houses a submerged Ultrafiltration Membrane, with an
average membrane pore size of 0.03 microns. There is a submerged pump in this
100 gallon tank, which pumps the water back into the stainless-steel membrane to
periodically back flush the solids off the stainless-steel membrane into the first
septic tank.
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Filtered water from the Ultrafiltration Membrane flows into the Zero Liquid
Discharge (ZLD) system, which is installed above ground on a concrete platform,
as shown below.

A reversible pump pulls water from the Ultrafiltration Membrane in the 100-
gallon tank and stores it in a 20 gallon tank. Periodically, this pump reverses to
push water from this 20-gallon tank to back flush the Ultrafiltration membrane.

Water from the 20-gallon tank is pumped through a venturi in which ozone,
created from dried, ambient air, is mixed to disinfect the water. Ozone is made
from ambient air, from the air compressor, which is dried in a regenerable air dryer
and then through a solid-state ozone generator, which generates 3-4 volume%
ozone from the oxygen in the dried ambient air flow. Ozone is a very strong
disinfectant.

Treated, disinfected water is then pumped by a high-pressure pump through
multiple nozzles, which create small water droplets in an air flow, 4,200 cubic feet
per minute, from a blower.
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The Zero Liquid Discharge (ZLD) process relies on the small water droplet size
(typically less than 50 microns), created by the atomizer, and the high interfacial
area of these small water droplets with the ambient air. The surface area of the
water droplets for various water droplet sizes, are shown in the table below.

Droplet , Distance moved Number of Surface Area of
Size Timetofall 10t | %'y sg3 fijmin | Water Droplets 1 gallon of

(micron) (seconds) air flow™* (feet) in 1 gallon water* (ftz)
10 1,020 68,000 7.23 trillion 24,450
40 64 4,200 113 billion 6,113
100 11 720 7.23 billion 2,445

For water droplets in the range of 30-40 microns diameter, the time it takes to
reach the ground from a distance of 10 ft is about 39 seconds, and this is
considering free fall due to gravity. In actual practice due to the air velocity
through the stack, 18 inches in diameter, and air flowrate of 4,200 acfm, the air
velocity is 2,373 ft/min (40 ft/sec). This allows the water droplets to travel about
1,000 ft above the stack before they would begin to free fall to the ground. The
number of water droplets formed from 1 gallon of water will be 57.8 billion. The
surface area of the water droplets is about 4,887 ft?.

Detailed analysis and experimental data shows that these water droplets, even at
95% humidity and 25 deg C, will evaporate before they can reach the ground. Even
at sub-zero ambient temperatures, which will also have low ambient humidity,
these droplets will evaporate faster than they will cool down enough to form
ice/snow.
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According to the EPA, it is estimated that nationwide,
between 10 and 20 percent of over 26 mullion septic
systems are malfunctioning as a result of inadequate
management.

Traditional septic systems are identified by State water
quality agencies as the second greatest threat to
groundwater quality.

Problems with Traditional Septic Systems

= Minimal treatment using anaerobic organisms, with most of the
treatment being conducted by soil bacteria in the drain field,

=  Does not remove microplastics, which eventually accumulate and clog

the soil drain field;

»  Allows raw, untreated sewage to surface when the soil drain field is
clogged or saturated with water (high seasonable water table, heavy
rain, etc.),

»  Requires a large soil drain field, and an alternate field, when the first
drain field clogs,

»  Does not treat nutrients (nitrates, nitrites and phosphate) allowing
nearby water bodies to grow algal blooms, which put toxins in the
water,; and

»  Upgrading old septic tanks with an aerobic tank after the septic tank

allows suspended biomass to forma “biomat” on top of the drain field
soil, thereby preventing water from percolating into the soil.
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Why NextGen Septic?

Patent pending technology, developed after 30 years of
research on wastewater treatment;

Treats the water completely and treated water can be surface
discharged, when permitted;

Uses aerobic bacteria, immobilized on the most effective
biomedia (Biomesh Biomedia), to effectively treat the organics
and nutrients;

Use of immobilized biofilms instead of suspended cultures
makes the treatment system robust against occasional
exposure to biocides, such as cleaning chemicals containing
chlorine and ammonia;

Uses self-cleaning filter to filter the water down to a few
microns, preventing soil drain fields from clogging;

Uses ozone, made from ambient air, to disinfectthe water
instead of chlorine, which forms toxic by-products; and

Uses wireless alarms to inform the homeowner and NextGen
Septic about any failures in the treatment system;

Treats the contaminants in the raw wastewater effectively and
with minimal energy consumption; and

Major moving parts are located in a separate box with its lid
above ground to simply maintenance of the system.
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NextGen Septic Performance
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SIE W=l S8E o [deal for small lot or undesirable soil conditions
» Water reuse system design in development

New build &

Sub-surface * Reduced drainfield required
discharge + |deal for small lot

* UUse existing, approved tank = reduced install costs

SLLCEMETREUIE . Resurrects drain field in months

Existing home

Failed systemor » Does notrequire new soil field construction
system upgrade * Resurrects drain field in mornths

NextGen Septic system can be scaled up to treat wastewater from
Community multiple homes connected by a local sewer line. Allows builders to

System develop land in a phased approach using modular NextGen Septic
Community Treatment systems

NextGen Septic, LLC has also developed a Zero Liquid Discharge (ZLD)
Zero Liquid system which evaporates the water using ambient air, resulting in no

Discharge liquid discharge . This system is used in conjunction with NextGen
Septicsystem.
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NextGen Community System

The NextGen Septic Community system is designed to handle higher flowrates of influent wastewater

from multiple houses, as in the case of an apartment building or a sub-division. Community systems
employ the same NextGen Septic technology which involves an Equalization Tank, following by a
Bioreactor Tank. Flow from the Equalization Tank is filtered using a self-cleaning filter to prevent
large solids from entering the bioreactor. In some cases, a spiral screenis used to lift the solids ount of
the tank and then allow then to drain as they are lifted by the spiral shaft, and then allow them to be
separated, before the wastewater is treated in the Bioreactor.
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The Bioreactor tanks are aerated using mixer and aeration system, and use moving Biochip Biomedia,
which has a very high surface area to immobilize the active biofilms. The Bioreactor Tanks are followed by
settling and then disinfection with ozone. Stainless-steel membranes are used after the settling tank and are
not shown in the drawings to maintain clarity.

The entire treatment system is installed above ground in a 40 ft x 40 ft metal building, installed on a
concrete platform. The system is modular and has a Programmable Logic Controller (PLC) controlling the
process and transmitting alarms wirelessly. This allows the treatment svstem to be maintained and being
modular, multiple identical plants can be installed, as the sub-divisions expand over time.

Ozone disinfection is very effective in killing a variety of bacteria and viruses. Ozone dissolves in the water,
unlike UV light, which can only disinfect water which is directly in line with the light source, since light can
only travel in straight lines. Hence, bacteria and viruses attached to any suspended particles will escape
unharmed due to the “shadow effect”. In addition, UV light sources have limited life and the glass
containers have to be wiped clean periodically to maintain the intensity of the UV light source.

Ozone does not suffer from these limitations and decomposes to oxygen in the water, which increases the
dissolved oxygen in the treated water, exiting the treatment process. With the capability to transmit alarms
and process status wirelessly, the NextGen Septic Community System can treat the wastewater efficiently
and cost-effectively for many vears.
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Contact Information:

NextGen Septic, LLC

1776 Mentor Avenue; STE 420
Cincinnati, OH 45212

Tel: (513) 673 3583

Attn: Dr. Rakesh Govind
Website: www.nextgenseptic.com

Local Distributor:

Page 24 of 112



PRODUCT WARRANTY
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NextGen Septic, LLC warrants, to the purchaser and subsequent owner during the
warranty period, every new NextGen Septic ZLD treatment system to be free from
defects in material and workmanship under normal use and service, when properly
used and maintained, for a period of One year from date of purchase by the end user.
No allowance will be made for shipping charges, damages, labor or other charges
that may occur due to product failure, repair or replacement. This warranty does not
apply to and there shall be no warranty for any material or product that has been
disassembled without prior approval of supplier (NextGen Septic, LLC), subjected to
misuse, misapplication, neglect, alteration, accident or act of nature; that has not been
installed, operated or maintained in accordance with Supplier's installation
instructions, operated without pump out of the accumulated solids in the Equalization
and Filtration Tank when the solids occupy more than 50% of the first compartment
volume, influent wastewater characteristics exceed the typical values specified in this
document; influent flowrate exceeds the average daily flowrate of 1,000 gallons per
day, spare parts not supplied by NextGen Septic, LLC are used in the treatment
process and general maintenance and sampling procedures are not followed by the
operator.

The warranty set out in the paragraph above is in lieu of all other warranties
expressed or implied; and we do not authorize any representative or other person to
assume for us any other liability in connection with our products.

MANUFACTURER (NEXTGEN SEPTIC, LLC) EXPRESSLY
DISCLAIMS LIABILITY FOR SPECIAL, CONSEQUENTIAL OR
INCIDENTAL DAMAGES OR BREACH OF EXPRESSED OR
IMPLIED WARRANTY; AND ANY IMPLIED WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE AND OF
MERCHANTABILITY SHALL BE LIMITED TO THE DURATION
OF THE EXPRESSED WARRANTY.

Some states do not allow limitations on the duration of an implied warranty, so the
above limitation may not apply to you. Some states do not allow the exclusion or
limitation of incidental or consequential damages, so the above limitation or exclusion
may not apply to you.

This warranty gives you specific legal rights and you may also have other rights which
vary from state to state.
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TECHNICAL DRAWINGS

Page 27 of 112



Page 28 of 112



Page 29 of 112



Page 30 of 112



Page 31 of 112



Page 32 of 112



PRETREATMENT REQUIREMENTS
AND SPECIFICATIONS
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The raw wastewater from the house will have the following maximum
parameter values:

Average Daily Flowrate (ADF): 1,000 gpd

Maximum Influent BOD: 900 mg/L
Maximum Influent Ammonia-N: 60 mg/L
Maximum Influent TSS: 300 mg/L

The treated water pumped into the Zero Liquid Discharge (ZLD) system,

after treatment will have the following water parameters:

BOD Below Detection Limit
(BDL)

TSS Below Detection Limit
(BDL)

Total Nitrogen Below Detection Limit
(BDL)

E Coli Below Detection Limit
(BDL)

Maximum ambient humidity: >95%

Minimum Ambien temperature: -30 deg C

The PVC line from the house to the NextGen Septic treatment system will
be at least 4 inches in diameter, with no valves or pipe size reductions.
Raw wastewater will flow from the house to the NextGen Septic treatment
system by gravity.

The NextGen Septic ZLD system will operate using 110V single phase
electrical supply which will be generated from the DC supply from the
solar cells using an inverter, located near the solar cell’s power generation
system, which will minimize the wire size from the solar power system to
the NextGen Septic treatment system.
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A schematic of the NextGen Septic ZLD system is shown below:
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The design and operating conditions are summarized below:

Design and Operating Conditions

Value (units)

Equalization Tank and Filtration Tank

Volume of Equalization Tank (Infiltrator Water Technologies,
IM-1530)

1,787 gallons

Liquid volume in Equalization Tank

1,537 gallons

Maximum Depth of water in tank 44 inches
Number of Baffle in Tank 1
Average Daily Influent Flowrate (Stream numbered 1 in flow 1,000 GPD (0.70 GPM)

diagram)

Maximum Daily Settleable solids in Influent Flow (numbered 1
in figure)

2.5 lbs/day (dry)

Influent Daily BOD

7.5 1bs BOD/day

Influent Daily NH3-N

0.5 1bs NH3-N/day

Number of pumps in self-cleaning filter

1

Power consumption by each sump pump

0.5 HP; 9.5 amps max; 110V

Maximum flowrate from sump pump 10 GPM
Maximum exit pressure from sump pump 120 ft head
Discharge line size 1-1/2” NPT
Solids Handling capacity for sump pump 2" solids
Recycle flow into Self-Cleaning Filter 4 GPM
Maximum Flow into Bioreactor Tank 8 GPM
Bioreactor Tank

Max. Influent flowrate into Bioreactor Tank (numbered 3) 8 GPM
Total volume of Bioreactor Tank 1,787 gallons
Depth of water in tank 444 inches
Aerator Inlet pipe size for air flow 27

Air flow into Bioreactor Tank (stream 4) 25 acfim
Power consumption of Blower 0.5 HP
Number of Air Blowers 2 (one standby)
Volume of biomedia in bioreactor tank 0.25 m?
Number of Bimesh Biomedia in bioreactor tank 3,640
Diameter of Biomesh Biomedia piece 2 inches
Specific Gravity of Biochip Biomedia 0.95
Material of Biomesh Biomedia Polyethylene
Surface Area of Biomesh Biomedia 3,000 m?*/m?
Max. Flow out of Self Cleaning Filter to Stainless Steel 8 GPM
membrane (stream 5)

Recycle flow to Self-Cleaning Filter 4 GPM
Recycle flow to Equalization and Filtration Tank (stream 2) 7.58 GPM
Filtered flow to 100 gallon tank (stream 6) 2 GPM

Power consumption by pump in self cleaning filter

0.5 HP; 9.5 amps max; 110V

100 Gallon Tank with UF membrane

Size of 100 gallon tank

23-1/8” diam; 65.5” height
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Depth of water in tank

60 inches

Flowrate of water into tank from Bioreactor Tank 2 GPM
Recycle flowrate to backflush stainless steel membrane (stream 1.58 GPM
7)

Maximum Flowrate into reversible pump in ZLD Box 070 GPM
Ozone generation rate 4 gms/hr
Blower in ZLD Box 38 watts
Blower in ZLD Box air flowrate 420 acfm
Power for water atomizer 2.5 HP
Total Power consumption by NextGen Septic and ZLD 5.0 HP
Processes

Annual Electrical Operating Cost at $0.07/kWh $2,300/year
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ENGINEERING DESIGN CALCULATIONS
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The following are the design calculations as required in the 15SA NCAC 18A .197, Engineered
Option Permit rule.

Raw Wastewater Influent from Each House

Average Daily Flowrate (ADF): 1,000 gpd

Surge Factor 4.2

Maximum Instantaneous Flowrate: 3.0 gpm (180 maximum instantaneous hourly
flowrate)

Maximum Influent BOD: 900 mg/L

Maximum Influent Ammonia-N: 60 mg/L

Maximum Influent TSS: 300 mg/L

Equalization Tank Volume
As given in the following table, equalization tank volume is typically 50% of the Average Daily
Flow.

Table 5.1:  Flow Equalization Basin Design Criteria

Flows (gpd) Minimum Tank Basin Volume (% ADF)
0 -40.000 50
40.001 - 100,000 33

Calculated volume of Equalization Tank = 50% of Average Daily Flow (ADF) =0.50 x 1,000
gpd = 500 gallons

The actual tank selected has a total volume of 1,735 gallons with a liquid volume of about 1,500
gallons. Since the raw wastewater will be typical domestic sewage, the following influent raw
wastewater parameters have been assumed for the design calculations:

Wastewater Parameter (mg/L) Raw Wastewater from House
BOD 900
TKN 60
TSS 300
Total Nitrogen 60
Chloride 200
Phosphorus 30
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Effluent Standards
The following effluent standards need to be met by the proposed wastewater treatment system to
meet the NC TSI levels:

BOD <10 mg/L
TSS <5 mg/L
% Reduction of Total Nitrogen >90%

Bioreactor Design
The Bioreactor is a well-mixed tank with moving biomedia. Hence, the design of the bioreactor
has to follow the design procedure for a Moving Bed Bioreactor or MBBR system.

1. BOD loading rate = @"5,°8.34"453.59
where: Q is the wastewater flow rate into the MBBR reactor in MGD

S, Is the BOD concentration in that influent flow in mg/L
8.34 is the conversion factor from mg/L to Ib/MG
453.59 is the conversion factor from b to g
The calculated BOD loading rate will be in g/day.
BOD Loading Rate = 0.001 x 900 x 8.34 x 453.59 = 3,405 g/day

2. required carrier surf. area = BOD Loading Rate/SALR
where: BOD Loading Rate is in g/day

SALR is the design surface area loading rate in g/m%/day
The calculated required carrier surface area will be in m*.

Required Biomedia Carrier Surface Area = 3,405 g/day/SALR
The SALR value which is the Surface Area Loading Rate for the moving Biomedia is
determined from the following table (Reference #1):

The Treatment Target Rate = ((Influent BOD — Effluent BOD)/Influent BOD) x 100 =

=(900-5/900) x 100 =99.4%
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We will select a design SALR value of 5.0 g/m?.d to achieve 99.4% removal of influent BOD.
Required Biomedia Carrier Surface Area = 3,405/5 = 681 m?

The surface area of the Biochip Biomedia is 3,000 m*/m?® as given earlier in this document

3. required carrier volume = required carrier surf. area/carrier specific surf.
area

where: required carrier surface Areaisin m?

carrier specific surface Area is in m¥m®
The calculated required carrier volume will be in m®.

Required Biomesh Biomedia volume = 681 m?/5000 m?>/m* = 0.14 m*

We will use 0.25 m® of Biomesh Biomedia in the Bioreactor Tank with a total volume of 1,500
gallons.

4. required tank volume = required carrier volume/carrier fill %

where: required tank velume will be in the same units as required carrier
volume.

The Maximum Biomesh Biomedia fill % =25%
Required Bioreactor Volume for the Bioreactor Tank = 0.25 m?/0.25 = 1 m® = 264 gallons

Actual Bioreactor volume = 1,500 gallons of water (5.7 m?) in the 1,730 gallon tank, as shown in
the drawing.

5. liquid volume in tank
= required tank volume - [required carrier volume(1 — carrier % void space)]

where: all three volumes will be in the same units.

The actual % volume occupied by the Biomesh Biomedia = [0.25/(5.7-0.25)] x 100 = 4.6 %
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Although hydraulic retention time (HRT) is not fypically used as a primary design
parameter for MBBR reactors, it can be calculated at the design wastewater flow rate, if
the liquid volume in the tank is known. Also, if a design peak hour factor is specified, then

the HRT at peak hourly flow can be calculated as well. The equations for calculating HRT
are as follows:

1. Ave.HRTdesave = liquid vol. in tank*7.48)/[Q"10%/{24"60)]
where: liquid vol. in tank is in ft*

Qisin MGD

7.48 is the conversion factor for fi* to gal

108 is the conversion factor for MG to gal

2460 is the conversion factor for days to min
Ave. HRTdes ave Will be in min

2. Ave. HRTpeakr = Ave. HRTdes ave/Peak Hour Factor

where: Ave. HRTpeak he Will also be in min

Average HR Taes ave = (1,500)/(1000/(24*60)) = 2,160 minutes = 36 hours

Average HRTpeak hr = 36 hours/4.2 = 9.0 hours where the Peak hour factor given at the beginning
of the design calculation section was 4.2

The Surface Area Removal Rate (SARR) is determined based on the following table and a straight
line fit between SARR/SALR vs SALR, as shown below:

Remember the SALR value we used = 5 g/m?.d to achieve 98.3% BOD treatment
SARR/SALR = (Slope)*(SALR) + Intercept = -0.007*5 + 0.983 = 0.948
SARR = 5%0.948 = 4.74 g/m*.d
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Est BOD removal rate = (est SARR)(carrier surface area)
Estimated BOD Removal Rate = 4.74 g/m?.d *5,000 m? = 23,700 g/d
The estimated effluent BOD concentration can then be calculated from the equation:
Est effluent BOD conc. = [(BOD loading rate - est BOD removal rate)/Q,]/8.34
Estimated Effluent BOD concentration = (3,405 g/d — 23,700 g/d)/(0.0006)/8.34 which is a
negative value

Hence, by using a total of 0.25 m® of Biochip Biomedia, in the two bioreactor tanks, all the influent
BOD should be treated biologically.

Now we also have to calculate the ammonia-N treatment level, and for this calculation, we have
to use the SARR value for ammonia-N oxidation, which is given in the following table.

If we maintain a dissolved oxygen level in the Bioreactor water at 3 mg/L, the SARRmax 1s 0.88
g/m?.d and the minimum NH3-N at this SARRmax value is 0.8 mg/L.
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The minimum temperature assumed is 60 deg F or 15 deg C, which is used in the above equation.
Ammonia Loading Rate = 1000 gallons/day x 3.785 Liters/Gallon x 60 mg/L. =227 g/d

Surface Area of Biochip Biomedia needed for nitrification of ammonia = 227/0.88 = 258 m?
Volume of Biochip Biomedia needed = 258/3000 = 0.1 m”>.

Hence, using 0.25 m* of Biochip Biomedia in each of the two Bioreactor Tanks will result in
ammonia-N treatment, and meet the required effluent ammonia-N concentration of 4 mg/L in the
summer time and 10 mg/L in the winter time.

Aeration Rate

Oxygen is consumed to treat influent BOD and ammonia-N. The total oxygen consumption can
be calculated as follows:

Total Oxygen Required = 1000 x 3.785 (900 mg/L +4.57*60)/(1000*453.6) = 9.8 Ibs oxygen/day

Volume of air needed for aeration =

=9.8 1bs of oxygen/day/0.0173 Ibs oxygen/ft3 air/Oxygen absorption Efficiency of 5% = 11,330
ft> of air/day at the average daily flow of water, which is equal to 8 acfm.

Volume of air needed at the maximum instantaneous flow of wastewater = 4.2 x 11,300 ft3/day =

47,460 ft>/day = 33 acfm for the maximum instantaneous wastewater flowrate.

This aerator will provide an air flow rate of 40 acfm and this air will be bubbled through porous
tubes installed at the bottom of the bioreactor tank.
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The Zero Liquid Discharge (ZLD) process relies on the small water droplet size (typically less
than 50 microns), created by the atomizer, and the high interfacial area of these small water
droplets with the ambient air. The surface area of the water droplets for various water droplet
sizes, are shown in the table below.

Distance
Surface Area of

Droplet Size Time to fall 10 moved in 4,583 Number of 1 qall f
. T . | Water Droplets gallon o
(micron) ft (seconds) ft/min air flow* in 1 gall 2
(feet) In 1 gallon water* (ft )

10 1,020 68,000 7.23 trillion 24,450

40 64 4,200 113 billion 6,113

100 11 720 7.23 billion 2,445

For water droplets in the range of 30-40 microns diameter, the time it takes to reach the ground
from a distance of 10 ft is about 39 seconds, and this is considering free fall due to gravity. In
actual practice due to the air velocity through the stack, 4 inches in diameter, and air flowrate of
400 acfm, the air velocity is 4,583 ft/min (76.4 ft/sec). This allows the water droplets to travel
about 3,000 ft above the stack before they would begin to free fall to the ground. The number of
water droplets formed from 1 gallon of water will be 57.8 billion. The surface area of the water
droplets is about 4,887 ft2.

The evaporation rate of these water droplets is controlled mainly by the humidity of ambient air
and water temperature. The change of the water droplet radius with time is given by the
following equation [Kukkonen J., Vesala T. and Kulmala M., The Interdependence of
Evaporation and Settling for Airborne Freely Falling Droplets ,J. Aerosol Sci., Vol. 20, No. 7,
pp- 749 763, 1989]:

where dr/dt is the time rate of change of the droplet radius [m/s], Dcorr 1S the corrected diffusion
coefficient of water vapor in air [m?/s], Py is the ambient water vapor pressure of the atmosphere
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[atm], P4 is the vapor pressure of water at the surface of the droplet [atm] (the factor of 101,325
converts both vapor pressures into Pascals), p is the density of liquid water [g/mL] (the factor of
1 x 10° converts the density to g/m?), Hy is the heat of vaporization of water (J/mol], R is the
universal gas constant [8.314151 J/(mol.K)], Tis the local atmospheric temperature [°K], My is
the molecular weight of water agent vapor [g/mol] and keorr is the corrected thermal conductivity
of air [W/(mK)].

To obtain Deorr, the molecular diffusion coefficient D [m?/s] is first computed based on Hall and
Pruppacher (1976) and Pruppacher and Klett (1978):

where Ty is the reference air temperature [273.15 K], P, is the reference pressure [ 1 atm], T is
the local air temperature [°K], and P is the local pressure [atm]. The diffusion coefficient is then
corrected for non-continuum effects through ventilation and collision geometry terms:

The ventilation coefficient Cyent is a function of the Reynolds number (Re = Ud/v) and the
Schmidt number (Sc = v/D), where U is the droplet speed [mis], d is the droplet diameter [m],
and v is the kinematic viscosity of air [m%/s]:

The collision coefficient Ceon is a function of a geometry coefficient and a sticking coefficient:

Cn‘o/l =1+ (Cgeom + Csm:k )m
where
A0r/
el =158 0.70r / MFP
2 1+ r/MFP
and
d.(1—=
C_uu-k = (] Emck) '
3E

stick
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Here, r is the radius of the droplet [m], MFP is the mean free path of water in the vapor phase [
m], and Cgick 18 the sticking efficiency [0-1]. For water vapor, the sticking efficiency is set to
one.

The vapor pressure Py of the ambient atmosphere is determined from the relative humidity
profile and the saturation vapor pressure of water:

The saturation vapor pressure Pg, [atm] is computed using:

where Psu is the reference vapor pressure of water [ 6. 03 X 10~ atm ], My is the molecular
weight of water vapor [g/mol], R is the universal gas constant [8.314151 J/(mol.K)], Tis the
atmospheric temperature [°K], To is the reference temperature [273.15 K], A has a value of
3.14839 x 10° J/g, and B has a value of 2.370 J/(g.°K).

The vapor pressure of water at the surface of the droplet P4 [atm] is

where o is the surface tension of the water droplet [N/m], Miiq is the molecular weight of water
[g/mol], r is the radius of the droplet [m], and piiq is density of water [g/mL] (the factor of 1 x 10°
converts the density to g/m3). The water droplet surface tension is calculated using:

where a1 =7.593 x 102, 02 =1.15x 10, a3 = 6.818 x 10°, s = 6.511 x 107,
os=2.933 x 10-7,
o6 =6.283x 107, and o7 = 5.285 x 107,

The heat of vaporization Hy [J/mol] is determined from
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while the corrected thermal conductivity of air keorr [W/(1rn.°K)] is specified using
where Cyent and Ceon are as defined above with the exception of the Schmidt number the mean
free path of water vapor, and the sticking efficiency being replaced with the Prandtl number Pr=

pvCp/k , where Cp, is the heat capacity of air [J/(kg.°K)]), v the mean free path of air, and k the
thermal conductivity of air, respectively.

Experimental and model calculated results for 40 micron and 30 micron size water droplets are
shown below:

Comparison of experimental results (A: dotted) with calculations (B: curve) are shown above.
The ambient temperature was 25 deg C and 60% with an initial droplet size of 30 microns (blue
color) and 95% Relative Humidity and 40 micron drop diameter (red color). The water droplets
evaporate in about 10 seconds (dotted) when the ambient temperature is 25 deg C and the
Relative Humidity is 95%.
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The droplet settling time depends on its free fall velocity, which is achieved when the drag force
of the air is balanced by its weight. The sedimentation velocity is given by the following
equation:

Note that Cqs is the drag coefficient at sedimentation; it depends on Reynolds Number and
therefore on sedimentation velocity itself. This implies that sedimentation velocity can only be
calculated iteratively, using the expression above. Convergence rate depends on drop size, but it
can be shown that the sedimentation velocity is accurate within 1% after 6 iterations at most, and
within 0.1% after 8 iterations at most. Substituting Cq =24/Re will return the above equation to
the sedimentation velocity in the Stokes regime, as required.

The figure below shows sedimentation velocity as a function of drop diameter for water drops in
air, as calculated from the above equation. The dashed line shows the velocity as computed from
Stokes’ law. Clearly for drop diameters larger than about 50 um Stokes’ law is not applicable,
and may overestimate the actual velocity considerably.

Using the 50 microns water droplet diameter, the sedimentation velocity, as given by the above
equation, is 0.2 m/s or 0.65 ft/s. For this droplet to free fall 10 ft height it will take about 15
seconds to deposit on the ground, which is more than the evaporation time. Hence, clearly, even
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when the ambient humidity is 95%, the 50 micron or smaller water droplet will not deposit on
the ground and will evaporate before it can reach the ground surface.

The second question is regarding the cooling of the water droplet if the ambient temperature is
below freezing. The heat transfer model used is given by the following equation:

where Nu = 2rh/kair is the Nusselt number for convective heat transfer from ambient air, h is the
convective heat transfer coefficient, a is the radius of a droplet, m is the mass rate of evaporation
per unit of droplet’s surface, pw and cy are the density and specific heat capacity of water, Ley is

the latent heat of water evaporation, T is the air temperature at a distance from the droplet
(outside the thermal boundary layer), kair is the thermal conductivity of air. the first term in the
right-hand side of the equation given above and characterizes the incoming heat flux, while the
second term is the heat loss due to the evaporation of water. In the Stokes flow regime the
problem is simplified. In addition, we do not take into account the effect of vapor blowing on the
convective heat transfer. In this case, Nu = 2, and the equation becomes:

Note that the mass rate of evaporation is related to the derivative of the droplet radius. This gives
us an additional differential equation for the droplet radius:

In the case of constant temperature of a droplet, the above equations gives the following
expression for the evaporation flow rate:

This enables one to solve the above equation and obtain the known d-squared law (d = 2a) is the
droplet diameter):
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It was shown in [Levashov, V.Y.; Kryukov, A.P.; Shishkova, I.N. Influence of the non-
condensable component on the characteristics of temperature change and the intensity of water
droplet evaporation. Int. J. Heat Mass Transf. 2018, 127, 115—122], that more realistic parabolic
approximation of a quasi-steady temperature profile in the droplet (instead of the assumption of
isothermal droplet) gives the so-called elliptic law instead of the d-squared law for the time
dependence of droplet size. Results of the simulation and comparison with experimental data

gave the following results.

Comparison of experimental results (A: dotted) with calculations (B: curve) are shown above.
The ambient temperature was 25 deg C and Relative Humidity 60% (blue color) and 95%
Relative Humidity (red color). The 50 micron water droplet evaporates in about 10 seconds
(dotted) when the ambient temperature is 25 deg C and the Relative Humidity is 95%.
Experimentally, the time taken for the droplet to decrease the temperature from an initial
temperature of 25°C to its final temperature of 18.5°C, as shown by the dotted red line (95%
Relative Humidity) is about 10 seconds while for 60% Relative Humidity it is about 6 seconds
(blue dotted curve).

I could not run the simulation at below freezing temperature and high humidity since these
two conditions are mutually incompatible. However, from the previous analysis we know
that water droplets in the 30-40 micron diameter range take about 5- 10 seconds to
evaporate completely. However, from an analysis of water droplet temperature it shows
that temperature decline is a much slower process with temperature decreasing about
6.5°C in the time period of 6-10 seconds. This decrease in temperature is not sufficiently
high to cause any phase change.
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Simulations were run at -10°C, when the Relative Humidity was very low, the 30-40 micron
droplets evaporated in 1-3 seconds, which was not high enough to either cause the water
droplets to reach the ground from a distance of 10 ft and also did not freeze since the
temperature decrease was only about 10°C in the few seconds it took for the water droplet
to evaporate completely.
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INSTALLATION MANUAL
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Proposed Installation Layout
The proposed installation of the NextGen Septic ZLD system is shown below:

As mentioned earlier, the Bioreactor Tank with the Technology Box

(underground with the riser covers and Technolgy Box cover above ground)
and the Zero Liquid Discharge (ZLD) system can be installed in a building, 10
ft z 12 ft area to keep them out of direct sunlight.
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Installation of the NextGen Septic System

Installation of the two septic tanks (Equalization and Filtration Tank and Bioreactor

Tank) is accomplished as for a standard Infiltrator, Model IM-1530 tank. The Zero

Liquid Discharge (ZLD) system is installed above ground on a concrete platform, 3
inches high, and 5 ft x 6 ft size.

Installation procedure for the two tanks is detailed in the following pages.
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OPERATION AND MAINTENANCE
MANUAL

Page 71 of 112



Page 72 of 112



The NextGen Septic - Zero Liquid Discharge (ZLD) system is composed of two
separate technologies, and each had to be tested separately and independently. The
treatment process of the NextGen Septic has been tested extensively and exceeds the
requirements for particle size and treatment levels at the Class | plant characteristic
requirements. The misting process of the ZLD does not have a federal or state
standard and as such has been tested at the NextGen Septic labs and in-field studies.
The Zero Liguid Discharge (ZLD) units in conjunction with NextGen Septic can be used
if there is no possible discharge location for treated water (soil field or water body). The
Zero Liquid Discharge operates by using ambient air to evaporate the treated effluent
from the NextGen Septic system.

The influent raw residential wastewater parameters used for the design of the
wastewater treatment system are as follows:

Average Daily Flowrate (ADF): is determined by the project. Each state has guidelines
for determining the rate used for most projects. Typical for residential is 120 gpd per
bedroom i.e., 360 gpd for a three-bedroom or 480 gpd for a 4-bedroom house.

Current ranges for the ZLD are between 100 — 1200 gpd. Systems needing a greater
capacity can be accommodated but require an individual customized design. Maximum
Influent BOD: 900 mg/L (typical Residential BOD is 250 mg/l)

Maximum Influent Ammonia-N: 69 mg/L (typical Residential is 60 Tatal N)
Maximum Influent TSS: 300 mg/L (typical Residential TSS is 250 mg/l)

PROCESS DESCRIPTION
NextGen Septic Treatment System:

The NextGen Septic Treatment System consists of three treatment steps:
1. Equalization and Filtration Tank (refer to Figure 1)

Influent wastewater from a house enters the first compartment (approximately
1,000 gallon liquid volume) of a standard septic tank {1730 gallons total volume,
1,200 gallon liquid volume), where the solids settle to the floor and slowly decay
under anaerobic conditions. These solids consist of both readily biodegradable
solids and non-biodegradable solids or solids which are very slow to biodegrade.
The readily biodegradable solids breakdown into soluble organics, while the non-
biodegradable and slow to biodegrade solids accumulate in this compartment.

We recommend that the home owner should get only the accumulated solids in

this compartment to be pumped out yearly, which would prevent these solids
from entering the second compartment of this tank.
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ZERO LIQUID DISCHARGE BOX

The NextGen Septic-ZLD system treats all the contaminants in the influent wastewater
{organic and nutrients) to an extremely high standard and then disinfects the effluent
using ozone, which generates no toxic by-products prior to the misting process. The
Zero Liquid Discharge (ZLD) treatment system can be used when there is no land
available for a sub-surface/surface soil drain field or no available water body close
enough for a direct discharge. The Zero Liquid Discharge (ZLD) system can be used for
repairing existing failed systems or new construction on previously unbuildable parcels.
The ZLDBox receives the effluent from the Technology Box which has pumped the
treated effluent into the Pump Tank. When the system is ready for the misting process
the ZLD pulls the effluent from the Ultrafiltration Membrane to the 20 gallon tank located
in the ZLD Box.

OPERATOR SUPPLIED SPARE PARTS

The following spare parts, supplied by NextGen Septic, LLC, need to be stored by the
Operator, so that there is no waiting time to replace he critical units of the NextGen
Septic Zero Liguid Discharge (ZLD) system, in the event of a premature failure.

Submersible pump used in the Equalization and Filtration Tank.
Programmable Logic Controller (PLC)

Submersible backflush pump in the 100-gallon tank

Ozone Generator and Air Dryer.

Pump in the ZLD Box; and

Blower in the ZLD Box

e S

There is a one-year warranty provided by NextGen Septic, LLC, during which NextGen
Septic will pay for the labor and parts to replace any unit which fails prematurely.
Warranty payment is contingent upon NextGen Septic approving the installation of the
system, after the installer has installed the system at the site.
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MAINTENANCE AND OPERATOR QUALIFICATIONS:

Maintenance checks need to be performed quarterly for the first year and then every 6
months during subsequent years. The Owner will need to have a signed contract for the
operation and maintenance of the system through an Operator. An Operator must have
a State issued Subsurface Grade 1 Certification and be Factory trained & certified by
MextGen for the performance of Operation & Maintenance duties. The contract shall
provide for the first year of quarterly visits and then biannual visits for the life of the
system. The final signed Contract needs to be presented to the Engineer prior to the
Engineers Certification process. The contract needs to be approved by NextGen (prior
to owner signature). Upon presentation to the Engineer, a copy of the subsurface
Grade 1 State certification and a letter from NextGen stating the qualifications of the
Operator must be presented.

It is the intention of this contract for the Operator to not only be the operator but also the
representative of NextGen Septic. It is preferred that any question the Owner may
have, should first be directed to the Operator. Should the operator need assistance,
then it is preferred that the operator call NextGen Septic for the answer. Inspections
should include any necessary adjustment of electrical controls and servicing of the
component parts and should include a visual check of hoses, wires, leads, contacts,
cleaning of filters (removal of organic particles from filters) and testing of alarms to
ensure proper function.

7. An effluent quality inspection report consists of a visual check for color, turbidity,
scum overflow, and an examination for odors. An effluent sample should be
taken from the port provided after the Ozone Treatment and sent off for analysis.
This sampling, analysis, and report should be performed biannually for the first
year and then annually thereafter. A copy of the report should be sent to
MNextGen, Engineer, Operator, Owner, and any government agency that requests
the reports. The analysis report should include items specifically requested by
MextGen but at a minimum the following needs to be analyzed:

a. CBOD

b. Nitrogen

¢. Pathogens/coliforms
d TS5

8. Every visit will necessitate a standard formatted operator report. This report
should be emailed to the Owner, Engineer, and the Operator.

9. If corrective action needs to be made (other than routine maintenance) then a
corrective action inspection report may be necessary. This report needs to state
what was the issue i.e., offensive odors, part replacement, electrical issue, not
meeting the analysis standards, etc. This report shall advise the owner of the
problem (if it is known). Once it is determined what corrective action needs to be
made, then a cost estimate needs to be prepared that summarizes the costs
assoclated with NextGen (warranties) and the Owner (costs not associated with
MNextGen or the Operator). A date needs to be provided when corrective action
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can be initiated and completed. Please be aware that the owner may need toprepare
their property.

The Operator needs to be familiar with the warranties and services offered by NextGen
Septic and should work within these parameters. Any costs not covered by these
warranties are to be borne by the Owner — including installation. The annual cost of an
Operator is just for the service for standard annual maintenance, cleaning, checking,
testing procedures (not the lab), and adjustment in the system performance. Any
replacement parts and the installation of the parts are not to be covered by the
Operator's Contract. The Operator needs to make this clear to the Owner at the time of
the initial meeting or at plant start-up.

NEXTGEN SEPTIC PLANT START UP

Initially the NextGen Septic-ZLD wastewater treatment plant is filled with clean water,
usually from an owner's water supply. As stated in the installation instructions, once all
proper connections have been completed and it is filled with water and the aerator
compressor turned on, the system is now in operation. For the treatment plant to be
biologically stable, it will take from four (4) to twelve (12) weeks after first using the plant
to develop a population growth of microorganisms (bacteria). It is these bacteria which
make the treatment system operate.

INSTALLER/MAINTENANCE PROVIDER OPERATION, REPAIR AND
TROUBLESHOOTING

Operator should read to understand this manual for system’s functions, specifications,
design, proper installation procedure, start up, owner care, sampling, and operation_ If
at this point you are not totally familiar with the material covered, you should read it
again.

Please pay particular attention to the manual for the Owner's Responsibility. This
manual includes information critical to the plants proper loading and function. You will
find that this same information is listed in the NextGen Septic-ZLD Owner's Manual.
Your assurance of the owner's receipt of their manual and the explanation of its
contents is most critical to the plant’s proper operation. You will find, in the following
sections of this manual, the information required of you as a maintenance provider and
for you to provide service in compliance with NSF/ANSI Standard 40. Additionally, most
states have added to the requirements of this policy. You must know and adhere to all
other regulatory agency requirements concerning mechanical plant
service/maintenance standards.

In the event of an alarm, the Owner has been instructed to go to the Control Panel to
find the Operator's name address, phone number and email. Be sure to have this
information on the panel hefare you leave on your first visit. A card or contact
information should be provided as well.

EXAMPLE OF A ROUTINE MAINTENANCE SERVICE CALL
Routine maintenance is never routine as there are always items that need attention that
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are out of the ordinary. This section is a guideline to a typical maintenance scheduled
service visit.

10.

11.

12.

13.

14.

Check with the Owner ahead of time and ask if they have noticed anything
unusual, noticed any noises, lights, alarms, smells, etc. Let them know that you
will be at their house on a certain date and an approximate time.

Upon arrival, inspect the area around the system for any signs of non-misting,
leaking, ponding, smell, erosion, etc.

The Septic Tank has a baffle wall at the third point and an effluent filter that
should be equal in size to the size of the incoming pipe. The tank should have
risers for the front (for pumping) and the rear for cleaning the effluent filter. We
recommend yearly pumping of the solids in the first compartment of the
Equalization and Filtration Tank. Thesetanks should be precast concrete
tanks, approved by the State with a certificationand tested for leaks by the
supplier at the time of its delivery. If the tanks fail, they should be replaced by
the supplier at no expense to the Owner, Installer, NextGen ar the Engineer. A
copy of the ticket provided by the supplier of the tanks with the notation of the
passing test, should be submitted to the Engineer. The Operator should check
and note the level of the sludge on the bottom and note the condition of the crust
on the top. This information should be noted on the standard inspection report.
Arrange with the Owner when it is time for pumping the tank. Ensure that the
correct tank and riser is used by the pumping company when they are performing
the pumping process.

Control Panel: Check the system’s control panel for any alarm or failure
indication. Check the panel to insure proper incoming power by testing the
incoming power supply. If you know power is incoming into the control panel,
check the circuit feeding the control panel. Next, check all the incoming feeds to
ensure that nothing has tripped, and all functions are working properly. Turn the
system to the “test” position and check to ensure that each item is working.
Check each toggle to ensure that each toggle is working. If required, before
servicing the control panel and alarm system, disconnect the power to the control
panel. Every component has been routed through the panel. Each component
can be toggled on or off as needed or to test functionality.

The Aerobic Treatment Plant. make a quick effluent quality inspection. At this
point pay particular attention to odors you notice at the plant (or pump tank if
applicable). You may notice an earthy smell which is nothing more than carbon
dioxide gas emitted by the aerobic bacteria in the plant.

There may be a sweet smell or no smell at all and that's good. Should you
experience an obnoxious odor, something is wrong. Open the lids for the
aeration mixing compartment, ifnecessary, to examine the mixed liquid, the
biochips and air diffusion system.
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15.

16.

17.

18.

a. Check the tank water level in the tank to ensure that its at the correct level.

b. Check the solids level with the measuring stick.

c. Check the Effluent Pump and screen. Clean the screen. Make sure the
pump is properly seated.

d. This tank is full of Biomedia and should never be pumped out.

Remove the lid of the Technology Box. Check for leaks, ponding water, rust
build-up, etc. - be careful of spiders/snakes, etc. Review the air blowers and air
diffusion system delivery system. Clean or replace the blower/aerator
compressor air filters (if needed). If you experienced an offensive odor when at
the plant or heard little or no bubbling, finding a clogged or extremely dirty air
filter may be the problem. Turn on the system at this time and check for any air
leaks between the aerator and the 3/4" Sch. 40 PVC piping. If a leak is detected,
effect repair.

If a leak is detected, the following steps should be taken.

a. Remove the aerator from the rubber hose connection and install a low-
pressure gauge between the PVC piping and aerator. Turn on the aerator and
note the pressure.

b. If the line pressure is below 1.5 P.5.1. then there is a leak between the aerator
and the air distribution system in the treatment plant or the aerator's
diaphragm is ruptured.

c. Determine the cause-and-effect repairs. If a pressure above 35P.S1 is
noted, the air system piping or diffuser assembly is blocked. You can clear
the air distribution system’s blockage by charging the air distribution piping
with compressed air (no more than 80 P.5.1.) Re-check the line pressure after
any maintenance procedure to the plant’s air distribution piping to insure the
correct pressure range.

d. The normal line pressure should be between 1.83 PSl and 2.85 PSI.

Remove and clean the Stainless-steel membrane filter.

The Pump Tank has a baffle wall at the third point. The tank should have a
single riser over the pump. These tanks should be precast concrete tanks,
approved by the State with a certification and tested for leaks by the supplier at
the time of its delivery. If the tanks fail, they should be replaced by the supplier
at no expense to the Owner, Installer, NextGen or the Engineer. A copy of the
ticket provided by the supplier of the tanks with the notation of the passing test,
should be submitted to the Engineer. The Operator should check the water
levels and note that the pump is supplying the 80-gallon ZLD tank the correct
amount of water. This information should be noted on the standard inspection
report.

At the pump tank, check the condition of the effluent pump and its electrical

connections. Note the positions of the pump on, off, override and high-water float
switches. Make sure they are properly positioned, operable and secured. Clean or
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replace, as necessary. Check to ensure the pump is properly seated in the pump
tank and note the condition of the pump’s drop pipe as it extends from thepump
discharge opening to the exit point out of the pump tank. The operator needs to
witness the full ZLD process by operating the system through the Control Panel to
ensure proper performance.

19. Open the Ultra-Filtration Tank.

a. Check the effluent levels in the tank.

b. Remove and clean the Ultra-Filtration membrane.

c. Inspect the air connection (at the bottom) to ensure that air is not escaping
and that there is a secure connection.

d. Effluent in tank should look like water (clear and odorless).

20.Zero Liquid Discharge Box — open the box and inspect the interior as previous
with the Technology Box.

a. If wateris ponding in the ZLD area, it may be a sign of overloading, it could
also flow back into the pump tank if the in-line check valve between the pump
tank and ZLD is not completely closing after each pump cycle. A gravel sump
(18" x 18" by 24" deep) could be installed under the ZLD Box with drain holes
so that if the ZLD Box did have some water intrusion from rain, sampling, leak
then it would have a place to drain.

b. Note any non-compliance conditions that may exist in the effluent disposal
area and arrange for corrective measures with the Owner.

c. Also note the condition of the vegetation growth in the plant area. Tall grass,
weeds or bushes should be cut or trimmed. Excess growth maybe the result
of the soil being saturated. Check to ensure that the stormwater is draining
away from the tank. If there is a leak causing the ground saturation, then it
needs to be remedied. Notify the person responsible for performing the
weeding/mowing and ensure that it is completed.

d. Check the Air Dryer and Ozone Generator. Check the pressure and feeder
lines. Switches and LED indicator lights come with the generator and air
dryer/compressor. Check that the indicator lights are functioning and in the
correct operational parameters.

e. Manually operate the valves to make sure that any cut-off valves are capable
of closing and opening properly.

f. There are two effluent pumps on either side of the venturi. Ensure that the
venturi 1s receiving the ozone and properly mixing the two together. Ensure
that both effluent pumps are operating efficiently.

g. Check that the reversible pump is pulling from the 100-gallon Ultra-Filtration
tank and filling the 80-gallon tank in the ZLD Box. Check that the piping is
secure with no leaks. Check the water level in the 80-gallon ZLD tank to
determine if it is at the operable elevation.

h. The water atomizer and blower work as one unit. The flow from the venturi
and second pump has the effluent moving at a high velocity. The venturi has
also mixed the ozone into the effluent as a disinfectant. The high velocity
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effluent enters the atomizer where the mist is generated while the blower sends it
up through the stack and into the atmosphere. Operator is to ensure that this
process is operating efficiently and effectively. Remove atomizer andclean as
needed.

i. Check if the water droplets coming out of the stack are barely visible against
a sky background. This indicates that they are in the acceptable 30-50-
micron range.

j. Recommended procedures for taking effluent samples are outlined in the
section titled Effluent Sampling Requirements.

k. Aerator compressors, blowers, and pumps are used on all models of the
NextGen Septic-ZLD wastewater treatment plants. They provide quiet
energy efficient operation. Some run continuously as the treatment cycles
(within the aerobic tank) continue throughout the day. Periodic aerator
compressor maintenance will help you to operate the aerator in the optimum
condition and insure longer aerator life. Air filters should be checked/cleaned
at every visit and replaced, as necessary. NextGen Septic recommends that
the air filters be replaced once a year. The plant's air distribution piping
pressure should be measured at least once per year. Aerator compressors
should be operated at the recommended output pressure range which is
between 1.5 and 3.5 P.5.1. Aerator life is shortened if operations outside of
the specified pressure ranges occur.

EFFLUENT SAMPLING REQUIREMENTS
When properly loaded, operated, and maintained the NextGen Septic-ZLD wastewater
treatment plant should provide an effluent quality that exceeds the E.P_A_ secondary
treatment guideline parameters.
The expected final discharge from the plant should provide an effluent quality of:

a. less than 10 mg/l. CBODS

b. less than 2 mg/l. TSS

c. pHof6to9

d. less than 8 mg/l Nitrogen

Sampling and testing should occur during the first quarterly visit and the last quarterly
visit during the first year and then annually each year thereafter. Results of the tests
should be sent to the Owner, Engineer, NextGen and the Operator.

NextGen Septic recommends that effluent samples be taken in a sample port after the
ultra-filtration tank (and before the pump tank) and at a sampling port after the
venturi/ozone mixture but before the final pump to the water atomizer. This portis
provided at installation. We recommend allowing the effluent to flow through the system
for a minimum of two (2) minutes before taking the sample.

SAMPLING AND TESTING PROCEDURES

1. Effluent grab samples should be completed by a certified testing lab. The certified
lab should provide you with information concerning proper sample collection to include
volume, storage and labeling of sample. For a fee, most labs will provide the glass or
plastic bottles to be used.
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2. Always follow your testing lab’s instructions concerning proper sample labeling,
collection, and storage. For the referenced sample collection in this section, the testing
lab’s minimum instructions should be:

a. Label each sample to include:

* Name and physical address of owner
* Time and date of collection
* Desired tests

* Name of person collecting sample.
* Location of Sample

b. Collect samples only in clean glass or polyethylene bottle or jar at a volume
specified by the lab.

c. Store samples in a cooler to near freezing temperature as soon as samples are
collected.

d. Deliver samples for analysis within six (6) hours of collection.

3. Activate the application pump and collect the sample from the sample port in the
pump tank or from fresh flow in the effluent discharge line after the disinfection devise.

TESTING FOR SOLIDS REMOVAL

1. If the solids in the Equalization and Filtration Tank's first compartment exceed in
50% of the liquid volume of this compariment (1,000 gallons), we recommend that the
solids accumulated in this compariment should be pumped out.

OTHER TESTING

1. If there is an issue with any of the process and a sample needs to be taken as the
effluent leaves the Septic Tank to determine the wastewater strength, then collect a
grab sample from the flow between the septic tank and aerobic treatment plant.

2. 5amples should be taken from fresh flow directly out of the pre-tank’s outlet baffle.
Refer to information covered earlier in this section for proper handling of a sample from
the job site to a certified testing lab.

3. Influent grab samples, at a minimum, should be analyzed for BODS, TSS, COD, and
pH. A pH test can be done on the job site by following the simple instructions with your
pH test kit. BODS5, TSS, and COD tests should be conducted by a certified lab.

4. The need to determine the concentration of other influent contaminates may arise.
Collect, handle, and test the samples in the same manner as outlined in this section.
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5. The typical composition of untreated residential wastewater for the suggested
parameters is:

BODS 180 to 350 mag/l

TSS 180 to 350 ma/l

COD 75 to 150 ma/l

pHG6 o 9

ORDERING OF SYSTEMS, PARTS, AND MANUALS

NextGen Septic-ZLD maintains ample supplies of parts to meet the needs of new
sales, replacement parts, warranty parts, and manuals. Please feel free to call your
local distributor so we can help meet these needs.

SOURCES FOR OBTAINING REPLACEMENT PARTS OR COMPONENTS
Replacement parts or components may be obtained from your installer/distributor:

NextGen Septic. LLC

1776 Mentor Avenue, STE
420

Cincinnati, OH 45212

Attn: Dr. Rakesh Govind
Cell: (513) 673 3583

Email:
rgovind(@nextgenseptic.com
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Service Recommendations

Maintenance Checks to be performed for the Bioreactor Tank, Technology

Box and 100 gallon Tank with Membrane

1. Remove the level sensor stick (same as in the Equalization Tank) and
manually clean the rods;

2. Check the level of water in the tank using a depth stick; we recommend
AdirPro 16 ft Dual Side Aluminum Grade Rod - 10ths, 5 Section
Telescopic Rod with Carrying Case ($40 on Amazon)

(a)
(b)
(c)

(d)

If the pump in the self-cleaning filter is not running, the
level in the tank should be below 15 inches;

[f the pump is running, the level of water should be at 20
inches or higher, but below the 40 inch alarm depth;

If the level of water is 20 inches or higher, and the pump
in the self-cleaning filter is not running, either there is no
electrical power to the tank (check breaker at the house)
or the pump has failed; If there is power to the tank, then
replace the pump in the self-cleaning filter.

If the level of water in the tank is below 15 inches, it
indicates a water leak from the tank — this is a serious
problem which can only occur right after the system
is installed.

The only other reason for this is that the level stick
did not function correctly and allowed the pump to
keep running even after the level had attained a depth
of 15 inches. If this is the case, cleaning the level stick
should eliminate this problem.

NOTE: The septic tank is an underground tank, and hence has a thin plastic
wall. If during installation, the installer drags the tank on top of rough ground
or installs the tank with stones at the bottom, the tank can very easily develop

a leak.
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HENCE, IT IS IMPERATIVE, THAT AFTER INSTALLATION OF THE
TREATMENT SYSTEM, YOU SHOULD CHECK IF THE WATER DEPTH
IN THE TANK IS BEING MAINTAINED, WHEN THE POWER TO THE
SYSTEM IS OFF. THIS WILL CHECK IF THERE ARE ANY LEAKS IN
THE WALL OF THE SEPTIC TANK, WHICH HAVE OCCURRED DUE
TO IMPROPER INSTALLATION. IN THIS CASE, THE INSTALLER IS
LIABLE FOR THE COST OF TANK REPLACEMENT AND
INSTALLATION OF THE SELF-CLEANING FILTER WITH PUMP IN
THE REPLACEMENT TANK.

NOTE: THIS TANK HAS BIOMEDIA AND HENCE SHOULD NEVER BE
PUMPED OUT.

3. Check that the air blower in the Technology Box is working. The
pressure gauge installed on the exit pipe of the blower should read a
gauge pressure higher than 2 psi if the blower is working. There is a
spare blower provided in the event that the blower has failed. This
spare blower can be used in the event of a failure for the working
blower.

4. Check if there are any water leaks in the Technology Box. If there are
any leaks, just tighten the screw on the joint to see if that stops the
water leak.

5. Check if the air compressor is working by reading the pressure at the
exit of the compressor, shown by the pressure gauge. Also, the air
compressor is pushing the air into the Ultrafiltration Membrane
installed in the 100 gallon tank and the air bubbles will rise inside the
body of the membrane housing and bubble up to the surface of the
water in the 100 gallon tank, after exiting the top of the membrane.
These air bubbles coming to the water surface will be visible when the
lid of the 100 gallon tank is opened.
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6. There is a test button provided, which when pressed will allow the

following treatment system units to start and stop:

(a)
(b)
(c)

(d)

Start and stop the air blower;
Start the stop the air compressor; and

Backflush the stainless steel membrane, by starting the
submersible pump in the 100 gallon tank.

Check the level in the 100 gallon tank and see if there is
no high level alarm

The following diagram shows the 100 gallon tank with the Ultrafiltration
Membrane immersed in the water.
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Maintenance Checks for the Zero Liquid Discharge System

The Zero Liquid Discharge (ZLD) schematic is shown on the following page. It is
installed in a separate above-ground box, which is typically installed near the
house, such that the stack can be supported by the side of the house. The Zero
Liquid Discharge (ZLD) has a reversible pump, which draws the liquid from the
top of the Ultrafiltration (UF) membrane and pumps it into the 20 gallon tank. The
water from this tank will be pumped through a venturi which draws in ozone from
an Ozone Generator. Some of the water is by-passed around the venturi and mixed
after the addition of ozone.

The liquid is then atomized into 20-30 micron size droplets of water and entrained
by air flow from a blower. The stack’s rain cap, at the top of the stack, is located
just above the roof line of

The critical unit in the ZLD system is the ozone generator, which disinfects the
water before being atomized. Ozone is a very effective disinfectant, which when
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dissolved in water within the venturi system, enables all viruses, bacteria and any
other living form of life to be killed within a few seconds. The disinfected water is
then atomized and the 30-50 micron size water droplets are entrained in a the flow
of ambient air from the blower.

The following maintenance checks need to be performed on the ZLD unit:

l.

There 1s a test button on the ZLD box, which when pressed, will turn
and turn off every pump and blower in the ZLD unit. This allows each
pump and blower to be tested. There are pressure gauges at the exit of
each pump, which allows the pump’s performance to be determined
also at the same time.

Switches and LED status indicator lights are provided for the ozone
generator and the integrated air compressor. The concentration of
ozone discharged is controllable from 0 to 100% by a dial
potentiometer to vary the current to the CD tube, as displayed on a
300-800 mA amp meter. The unit is protected electrically by an
externally accessible fuse.

Check if the level in the 20-gallon tank is lower than the high level
and there is no high level alarm; and

Check if the water droplets coming out of the stack are barely visible
against the sky background, which indicates that they are in the 30-50
micron range.
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INDEPENDENT TESTING
REPORTS/DATA
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NextGen Septic has installed several NextGen Septic treatment systems without
the Zero Liquid Discharge (ZLD) option, since in most cases, direct discharge
options for the treated water were available.

Field data has been collected for over 27 houses in which The NextGen Septic
treatment system, without the Ultrafiltration Membrane and the Zero Liquid
Discharge System, have been installed and is currently operating. The effluent
flow was disinfected using the ozone disinfection system, which is housed in the
Zero Liquid Discharge System, for the proposed treatment system.

Analytical report on field data for the effluent before the Ultrafiltration Membrane
but with ozone disinfection for a typical house is attached in the following pages.
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NEXTGEN SEPTIC FIELD DATA

(Samples taken in the field from actual installations of NextGen Septic were analyzed in PRD Tech, Inc.’s lab)

NEXTGEN SEPTIC INFLUENT FIELD RAW DATA NEXTGEN SEPTIC EFFLUENT DATA PERFORMANCE ANALYSIS
Califorms
NextGen Septicinstallation (name | (gops | 755 | NH3-N | TP | pH |FecalColiorms | €BODS | TS5 | NH3-N| TP | iewrioo % % % I Fecal
withheld to maintain privacy) [MFMf 100 ML) miL) EOD NH2 ™ Coliforme

1

Home installation in Ohio 475 1030 15.7 78 8.0 1.39E+05 6.7 BDL 0.0 0.0 u] 98.59 98.09 100.00 100.00

in Warren county, where we have 330 990 13.8 9.0 7.8 L41E+05| 7.0 BDL 0.0 0.0 o 97.88 97.83 100.00 100.00

experimental approval 400 334 110 10.8 8.2 2.02E+03 7.0 BDL 0.0 0.0 98.25 97.27 100.00 100.00
B0 1350 8.2 1.2 7. LB0EH)S| 7.0 BDL 0.0 0.0 0 98.53 96.34 100.00 100.00
220 496 19.8 9.8 7.5 1.61E+04 7.2 BDL 0.0 0.0 o 96.73 98.42 100.00 100.00
300 598 11.2 14.7 7. 1.80E-04 70 BDL 0.0 0.0 o 97.67 97.32 100.00 100.00
210 390 6.8 9.1 8.0 5.13EH)5 5.8 BDL 0.0 0.0 o 96.76 95.59 100.00 100.00
560 1200 15.0 16.9 8.1 TOAEHDT| 7.2 BDL 0.0 0.0 i) 98.70 98.42 100.00 100.00
B0O 2280 22.0 6.7 7.4 L54E+04| 76 BDL 0.0 0.0 o 99.05 98.64 100.00 100.00
660 1400 7.8 15.0 8.2 8. 79EH03 7.0 BOL 0.0 0.0 o 98.54 96.15 100.00 100.00

2

Camargo Club Pro-chep 560 766 12.2 13.1 7.9 2.97E+05 7.1 BDL 2.2 0.8 1 98.75 97.67 22.17 100.00

Qnly runs for a few months from 341 381 8.2 3.1 7. LOBE+D4| 5.5 BDL 3.0 0.6 2 98.39 96.34 56.10 99.95

early May 1o end of Sept 272 1081 16.7 1.1 | 8.3 5.52E406) 75 BDL 4.1 11 1 97.24 98.20 75.45 100.00
715 1759 8.0 3.8 8.3 3.97E+05 B2 BDL 3.6 0.8 10 98.87 96.25 55.00 100.00
107 437 29 3.5 7.9 5.42EH)5 7.0 BDL 3.1 0.7 5 93.46 89.66 100.00

3

Camargo Club Swimming Pool 215 1140 5.8 6.1 1.8 1.I5E+04| 78 EDL 4.2 0.8 4 96.53 94.83 27.59 59.97

Early may to end of Sept 141 1190 21.0 11.5 7.5 2.6GEHDS| 5.7 BDL 3.3 0.4 5 95.96 98.57 84.29 100.00

Had issues with FOG from food canteen 604 1078 16.7 5.0 8.8 L29EHD3| 5.5 EDL 2.4 0.9 4 99.09 98.20 83.63 100.00

Had to empty out the Grease trap 629 1132 10.7 18.8 9.1 5.10EH)S| 6.9 BDL 3.1 .6 3] 98.50 97.20 71.03 100.00

F

Camargo Club Tennis Courts 515 1070 54 15.4 8.7 1LOGEH)L| 95 BDL 3.3 11 10 98.16 94.44 38.89 99.91

Had several power fallures and had to 263 924 127 5.5 6.9 6.836H03| 7.9 BDL | 4.5 0.7 2 97,00 97,64 64,57 100,00

install new power line to tailat 143 1287 14.6 2.3 8.4 1.34E+04 a5 BOL 2.2 0.8 93.36 97.95 84.93 100.00
876 2701 127 5.4 7.8 L39E+04| 6.9 BDL 2.1 1.0 99.21 97.64 83.46 100.00

5

Home in Kentucky 179 136 4.4 3.0 7.8 LI4E+04| 4.7 BDL 3.3 0.7 8 97.37 93.18 23.00 99.93

No detalls avallable 163 0 7.2 5.6 8.49e+05) 3.0 BODL 4.1 1.0 2 94.48 95.83 43.06 100.00
168 737 19.5 10.7 8.2 8.83E+05 6.2 BDL 2.2 0.9 3 96.35 9346 28.72 100.00
357 1075 26.1 4.2 6.6 L49EH4| 7.2 BDL 4.3 0.9 1 98.71 98.85 82.76 99.99
881 1543 16 27.5 8.2 1L38E+04| 6.5 BDL 4.0 1.1 2 99.26 8125 99.39

6

Home in Kentucky 02 1476 6.7 11.2 9.4 LI9EH)4| 70 BDL 2.1 0.4 4 98.43 95.52 68.66 99.97

Lots of parties 310 1135 14.0 3.8 7. L47EHD4| 3.3 BDL 4.0 1.2 3 98.13 97.95 08.43 33.38

Too social for s=ptic 186 1570 20.8 14.2 [ 8.2 LIGEHM4| 5.7 EDL 34 0.7 2 96.54 98.56 83.65 99.99
712 2444 7.2 0.7 7.3 1.08E+04 6.7 BDL 4.5 1.1 11 99.06 95.83 37.50 99.90
166 125 6.6 73 8.4 8.06E+07| 54 BDL 1.3 0.9 7 96.75 95.45 71.21 100.00
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NEXTGEN SEPTIC INFLUENT FIELD RAW DATA

NEXTGEN SEPTIC EFFLUENT DATA

PERFORMANCE ANALYSIS

NextGen SepticInstallation (name | cgops | TsS | NH-N | TP | pH |Fecatcottoms| cBODS | TS |NHZN| TP | mewase » » » Feal
withheld to maintain privacy) (MPN/100 mL) mt) BOD MNH3 il Coliforms
7 116 |98 | 74 | 17Fw04 97 | BDI | 43 | 13 6 97.41 62.93 99.97
Kentucky home 113 9.0 4.9 0.0 146E+04( 6.7 EDL 3.6 0.5 1 94.07 96.67 60.00 99.99
175 | 1162 | 215 | 105 | s.4 | 14se:04 72 | DL | 20 | 12 5 55.89 38.60 50.70 99.97
381 | 1014 | 114 | 73 | 74 | 17%e+04] 82 | BDL | 18 | 05 2 97.85 97.37 84.21 99.99
1036 2078 1.2 18.0 7.8 7.84E+05| 5.9 EDL 3.9 12 99.43 75.00 100.00
8
Kentucky home 577 | 1545 | 77 | 105 | 83 | 16se+04 62 | BDL | 3.0 | 05 99.08 96.10 61.04
436 | 1554 | 118 | 53 | 00 | 1705+04] 80 | BDL | 19 | 13 5 98.17 97.46 83.90 99.97
253 1752 14.7 12.0 7.6 6.25E+05( 5.9 EDL 2.9 0.5 97.67 97.96 20.27
168 1637 4.5 0.6 7.8 4.93E+053[ 3.6 BDL 3.3 1.0 96.67 93.33 26.67
329 | 8 | 556 | 75| 79 | 1406404 s0 [ BOL | 29 | 11 1 98.48 94.64 48.21 99.90
a9
Kentucky home 115 55 | 47| 78 | 13304 61 | BDL | 39 | 13 1 94.70 94.55 29.09 99.99
170 | 1074 | 283 | 20 | 79 | 10se+04] 78 | BOL | 34 | 07 3 95.41 38.94 87.99 99.91
284 | 1425 | 85 |55 | 83 | 16se+0a] 70 [ BOL | 19 | 12 9 57.54 96.47 72.65 99.95
202 1302 1.8 9.4 7.4 1.26E+04| 5.9 EDL 4.2 1.2 5 97.08 83.23 99.96
10
Kentucky home 321 |15 | 72 | &6 | 81 | 1soE+04] 58 [ BOL | 41 | 10 2 98.23 95.83 43.06 99.99
521 | 1660 | 141 | 05 | 83 | 180c+04] 58 | BDL | 26 | 13 15 58.89 97.87 B1.56 99.92
188 1114 1.3 15.4 7.9 1.30E+04( 5.0 EDL 2.2 1.2 0 97.34 76.92 100.00
219 2633 2.7 0.5 0.0 L24e+04( 7.2 BDL 2.5 0.8 9 96.71 94.74 56.14 99.93
350 | 78 | a7 | 71 | 82 | 17404 72 [ oL | 37 | 06 1 97.94 93.62 21.28 99.99
233 16.3 80 1.37E+04( 5.7 EDL 2.3 04 2 98.71 90.13 99.98
11 0.0
Kentucky home 51 | 1578 | 250 | 10 | 82 | 5326405 49 | BDL | 24 | 06 1 50.29 38.80 50.40 100.00
251 | 126 | 122 | 71 | 89 | 133E+05| 85 [ BOL | 3.1 | 08 2 96.61 97.73 76.52 100.00
1203 3.0 6.7 7.7 4.36E+05| 7.0 EDL 4.3 0.7 4 90.00 100.00
12
Kentucky home 350 | 1241 | 83 [105] 7.8 | 663E405| 63 | BOL | 27 | 07 98.20 96.29 67.47 100.00
577 | 3027 | 222 |08 | 80 | 177e+04] 64 | BOL | 26 | 13 10 98.89 98.65 88.29 99.94
29 1099 1.0 13.7 0.0 1.78E+04( 9.7 BDL 3.6 0.7 11 66.55 70.00 99.94
351 | 3050 | 30 |02 | 83 | 60305 66 | BDL | 36 | 13 4 98.12 50.00 100.00
135 | 6 | a3 | 25| 7.4 | 14304 92 | oL | 27 | 11 5 53.19 33.02 13.95 99.90
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MNEXTGEN SEPTIC INFLUENT FIELD RAW DATA

NEXTGEN SEPTIC EFFLUENT DATA

PERFORMANCE ANALYSIS

NextGen Septic Installation (name | .pops | 7SS | NH3.M | TP | pH |Feca coliforms| cBODS | TSS |MHIN| TP oo
withheld to maintain privacy) [MPH,/100 mL) ml} BOD NH3 ™ Coliforms
13
Kentucky home B.8 4.1 8.3 1426404 5.0 EDL 3.4 0.7 3 96.59 G1.36 55.98
68 2430 16.2 0.3 7.7 1.78E4+04| 5.2 BDL 1.9 0.8 1 S2.35 98.15 88.27 55.99
641 1E6E8 11.1 1.0 8.2 LO0E+M| 7.5 BDL 4.6 0.5 14 BE.28 97.30 58.56 59,86
1742 1.3 3.7 8.3 144E+4| 8.6 BDL 3.2 12 76.92 100.00
14
Kentucky home 435 988 B.1 6.2 8.2 1.55E+HM| 7.6 EDL 1.9 0.7 S8.25 96.30 76.54 100.00
1030 1626 17.1 0.6 8.7 B.OVEHNS| 7.3 BDL 29 10 2 55.29 98.25 B3.04 100.00
30 1106 0.3 111 5.4 2A6EH15| 9.5 BDL 4.6 11 1] G8.33 A0.00 100.00
257 AE00 0.6 0.1 24 6.08E+05| B.1 BDL 35 11 1 06.85 50.00 100.00
15 [=E] 2.5 4.9 0.0 6.75EHIG| 9.2 BDOL 3.1 1.2 1 38.67 89.66 100.00
| | | 24.6 24.2 5.4 6126405 7.1 BDL 1.9 Ll 1] 98.78 92.28 100.00
| | |
15 0.0
Kentucky home 97 2474 12.3 0.4 8.7 S5.53EH05 5.2 BDL 4.0 10 15 S4.64 97.67 68.99 100.00
20 590 B.2 3.7 8.8 1.76E+04 2.4 EDL 2.3 12 13 85,50 96.34 71.95 55.93
1876 2.0 7.3 4.60E+D5 5.3 BOL | 40 os 85.00 100.00
16
Kentucky home 292 115 10.7 5.9 7.8 SA9EH06 6.7 BDL 3.0 11 5 S7.71 97.20 71.96 100.00
Qccupants had gone to Europa for 1648 | 1758 13.2 0.8 7.8 1.05E+M B3 BDL 15 0.8 11 59.50 97.54 79.51 S9.90
3 424 0.4 13.6 7.9 1.65E+04 9.7 BDL 3.2 0.9 2 25.00 99.99
388 6120 0.7 0.1 1.19E+H4 b4 BDL 4.2 12 15 S8.35 57.14 99.87
T80 60 4.0 5.7 7.2 S.11E+05 9.4 EDL 3.3 0.4 2 S8.79 9250 17.50 100.00
850 120 16.3 2.4 74 | 1.38E+D5 3.2 BOL 1.6 k] 2 9892 98.16 84.05 100.00
17 0.0 0.0
Kentucky home 70 2365 10.6 0.5 7.1 7.37EHIS 9.0 BDL 3.3 13 1 g87.14 97.17 68.87 100.00
142 744 5.4 2 1.71E+04 8.2 BDL 1.9 13 q S4.23 94.44 64.81 99,98
13 o
Kentucky home 200 189 8.0 3.93EH05 4.5 BDL 4.5 12 1 57.60 100.00
Had kitchen waste connectad to septic 252 166 10.3 7.8 8.8 1.32E+04 8.4 EDL 4.5 0.7 96.67 97.09 56.31 100.00
2021 1701 7.7 1.0 74 1. 14E+04 3.0 BDL 1.7 1.3 3 99.55 96.10 77.92 59.92
4 143 0.3 124 7.6 1.A3E+H4 3.3 BDL 3.8 0.4 A0.00 100.00
269 8277 0.4 0.2 0.0 1.68E+04 74 BDL 3.7 0.4 G 57.25 25.00 55.96
1052 14 3.2 4.6 8.2 1. 79E+04 5.0 BDOL 3.2 1.0 2 99.52 90.63 0.00 99.99
1350 17.1 10.6 7.8 1.16E+04 3.2 BDL 237 0.6 59.32 98.23 84.21 100.00
1100 1.8 1.9 8.6 1.24E+04 9.0 BDL 3.2 13 1 55.18 83.33 55.99
19
Kentucky home 177 728 6.2 1.2 7.6 7 3TEHNG 5.5 BDL 3.1 0.5 1 S6.539 95.16 S0.00 100.00
1356 11 15.5 7.3 S.59EH15 7.1 BDL 21 0.8 2 773 100.00
a0 0.0 0.00E+00
Kentucky home T00 o5 7.3 7.7 7.6 1LAGE+14 B.E BOL 2.4 k] 98.74 95.89 67.12 100.00
Had kitchen waste connected to septic 1977 | 1885 11.1 1.8 7.8 1.08E+04 6.3 BDL 3.0 0.4 55.68 37.30 72.97 100.00
3 107 0.6 17.7 7.4 6.25EH15 6.3 BDL 1.8 11 50,00 100.00
174 4265 0.6 0.1 8.1 1.08E+04 9.7 BDL 26 0.6 15 S4.43 S0.00 99,86
387 4 3.8 5.9 7.7 1.24E+04 7.6 BDL 3.5 0.8 14 SE.04 92.11 7.89 55.8%
470 oo 24.0 11.7 8.2 3.06EH0E B.3 BDL 4.2 11 2 98,23 98.75 g2.30 100.00
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NEXTGEN SEPTIC INFLUENT FIELD RAW DATA

NEXTGEN SEPTIC EFFLUENT DATA

PERFORMANCE ANALYSIS

. . Coliforms 1 of 1% 1|54 | Fecal
NextGen SepticInstallation (name | ;pops | TS5 | NH3-N | TP | pH |FecalColilorms| CBODS | TSS |NH3-N| TP | (ven/ico ;
withheld to maintain privacy) (MPN,/100 mL) mi} BOD NH3 ™ Coliforms

21
Kentucky home 370 | 681 | 127 | 08 | 78 | 1.16E+04 | 63 | BOL | 19 | 1.0 6 98.30 97.64 B5.04 99.95
263 | 1078 | 13 | 1.8 | 74 | 3.056405 | 65 | BOL | 3.1 | 07 1 97.53 76.92 100.00
0 |6 03 |64 6.19E+05 | 68 | BOL | 42 | 0.8 3 0.00 100.00

2
Kentucky home 760 | 99 70 | 56 BA4EX0S | 89 | BOL | 18 | 1.0 5 98.83 95.71 74.29 100.00
Had kitchen waste connected toseptic | 2828 | 1936 | 157 | 1.8 | 8.0 | 1.23E+04 | 69 | BOL | 2.6 | 06 99.76 98.09 B3.44 99.99
3 45 09 |246| 78 | 1746404 | 57 | BOL | 34 | 10 66.67 100.00
109 | 3648 | 06 | 01 393405 | 7.8 | BOL | 46 | 06 92.84 50.00 100.00
07 | 6 29 |82 | 20 | 6976405 | 54 | BOL | 22 | 09 1 99.24 89.66 24.14 100.00
202 | 94| 81 | 161E+04 | 83 | BOL | 21 | 04 98.58 30.09 100.00

2
Kentucky home 654 | 107 | 10 | 84 | 3886405 | 95 | BOL | 33 | 11 1 97.20 69.16 100.00
122 21 | 24 2.04E405 | 87 | BOL | 20 | 13 12 92.87 85.71 4.76 99.99
I 300 | 3060 | 06 |264| 71 | 1676404 | 80 | BOL | 3.5 | 1.0 3 97.32 50.00 99.92
Kentucky home 800 00 |00 | 20 | a8sE+0s | 9.0 | BOL | 24 | 13 1 93.88 100.00
238 | 18 60 | 60| 27 | 1636+04 | 85 | BDL | 3.8 | 11 1 99.09 95.00 36.67 99.99
1985 | 2082 | 94 |32 | 82 | 7.001E+05 | 82 | BDL | 38 | 11 10 99.59 96.81 59.57 100.00

25
Kentucky home 1 35 02 | 01 3.30E405 | 57 | BOL | 3.8 | 13 6 100.00
158 | 1068 | 21 [109] 79 | 164e+04 | 77 | BOL | 32 | 10 3 95.13 85.71 99.92
557 | s 108 | 47| 75 | 1546405 | 47 | BDL | 23 | 08 8 99.16 97.22 78.70 99.99

26
Kentucky home 400 90 |09 | 77 | 1026404 [ 88 | BDL | 44 | 1.0 6 97.80 96.67 5111 99.94
420 | s66 | 3.3 | 25| 77 | 1.03E+05 | 70 | BOL | 42 | 05 1 98.33 90.91 100.00
4s 06 |192| 73 | 3576405 | 9.0 | BOL | 21 | 13 10 80.00 50.00 100.00

27
Kentucky home 0 B3 | 67| 83 | 171604 | 62 | BDL | 46 | 1.0 1 96.39 44.58 99.99
Construction debris 660 | 24 | 107 | 39 | 78 | 1.80E+04 | 9.0 | BOL | 23 | 06 98.64 97.20 78.50 100.00
2304 | 2420 | 05 |3s8| 80 | 104e+0s | 90 | BOL | 42 | 11 1 99.61 40.00 99.99

2 34 24 7.5 83 | BOL | 39 | 09 3 87.50
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