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Engineering Evaluation Report Bayview WWTP Capacity

EXECUTIVE SUMMARY

The purpose of this Engineering Evaluation Report (EER) is to analyze the alternative of
pumping the collected sanitary sewer flow from the Southern Node Phase 1 Wastewater
Project to the Bayview Community WWTP instead of building a main sanitary pump
station and forcemain to pump the flow to the Cape Charles WWTP. The analysis
included using the low-pressure force main system to deliver the collected commercial
and residential wastewater for the Southern Node Phase 1 project to the influent pump
station of the Bayview Community WWTP located on the east side Bayview Circle, SR
684. The Bayview Community WWTP was designed to accommodate the residential
strength wastewater generated by the Bayview community. The treatment plant was
sized to accept the total volume of sanitary sewer flow from the community build-out.
According to the Eastern Shore Virginia Department of Health there are three 9,000
gallons per day (gpd) Bio-Microbics MicroFAST treatment units present at the WWTP
and an effluent pump tank that pumps the treated effluent to the mass drainfield for final
treatment and disposal of the effluent. The Bayview community is not fully developed
with some remaining property lots available. The main question this EER asks is to
determine if the Bayview Community WWTP has any additional surplus treatment
capacity to process the sanitary sewer flow from the Southern Node Phase 1 Wastewater
Project to value-engineer a reduction in capital cost and operation and maintenance costs.

The evaluation of the Bayview Community WWTP identified that with using the
calculations developed by the original engineer only 1,500 gpd of treatment volume is
available after the community is fully built-out and connected to the WWTP. The initial
volume of wastewater generated by the Southern Node Phase 1 Wastewater Project is
12,150 gpd creating a deficit of 10,650 gpd. However, the full build out of the Phase 1
area is sized for a sewer flow of 60,000 gpd far exceeding the capacity of the entire
Bayview Community WWTP. Furthermore, due to the strength of the new wastewater
being pumped in and the increase in volume going to the existing WWTP according to
the VDH regulations the entire WWTP is required to be updated to comply with much
more stringent wastewater treatment regulations. Due to the location of the WWTP, now
the treatment plant would have to comply with the Chesapeake Bay Watershed Program
further increasing the level of wastewater treatment beyond what the existing WWTP can
produce. These modifications and increased levels of treatment far exceed the capital
cost for improvements and operation and maintenance cost of installing the main pump
station and pumping the flow to the Cape Charles WWTP for treatment.

Hurt & Proffitt, Inc. does not recommend the flow from the Southern Node Phase 1
Wastewater Project be redirected to the Bayview Community WWTP due to the
considerable increase in capital cost, operation cost, additional employee costs, and
possible placing restrictions on the development of the Bayview Community if flow is
directed to the existing Bayview Community WWTP.

Hurt & Proffitt, Inc. collected data and prepared recommendations, from alternatives, to
provide the Eastern Shore of Virginia Public Service Authority (ESVPSA) and
Northampton.County with safe and reliable sanitary collection system.
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1. GENERAL

Hurt & Proffitt, Inc. (H&P) prepared the following Engineering Evaluation Report
(EER) for the Eastern Shore of Virginia Public Service Authority (ESVPSA). The
ESVPSA requested H&P perform an EER to analyze the option of using the Bayview
Community’s WWTP to treat the sanitary sewer flow generated by the Southern
Node Phase 1 Wastewater Project. This analysis shall determine if the Bayview
WWTP has the capacity and ability to process the flow created by the existing
Bayview Community and the Southern Node Phase 1 Wastewater Project instead of
pumping the flow to the Cape Charles WWTP.

The background behind this EER for using the Bayview Community WWTP to
process the wastewater generated by the Southern Node Phase 1 Wastewater Project
is to identify potential methods of value engineering or reducing the capital project
cost and the cost of ESVPSA operating a new main sanitary sewer pump station. A
new large sanitary sewer pump station is required to collect and pump the sanitary
sewerage collected by the low-pressure grinder pump stations and forcemain system
and pump the sewerage through a pressure forcemain pipe to the Cape Charles
WWTP. The main sanitary sewer pump station will have to pump the sanitary sewer
flow from the Route 13 and South Bayside Road intersection approximately 2.2 miles
to the Cape Charles WWTP for treatment and disposal.

Review of the preliminary design identified the capital and operational costs of the
main sanitary pump station as a possible value-engineering alternative to reduce
project capital cost, operational, and maintenance cost. The review question
identified by ESVPSA and Northampton County wants to look at using the small
low-pressure grinder pumps to pump the collected sewage flow to the pump station at
the Bayview Community WWTP that is located closer than the Cape Charles WWTP.

The EER shall analyze the following items to determine if the Bayview Community
WWTP has the capacity or would require modifications to treat and dispose of the
sanitary sewerage collected in the Southern Node Phase 1 Wastewater Project and the
Bayview Community.

e What is the current capacity of the Bayview WWTP and what are their permit
limits.

e What is the current influent flowrate to the Bayview Community WWTP?
What is the status of build-out of the Bayview Community? Is there any
surplus capacity in the Bayview WWTP after Community build-out to accept
flow from the Southern Node Phase 1?

e What is the volume of sanitary sewage produced by the current number of
customers identified in the project drawings for the Southern Node Phase 1
Project?

o If sanitary sewer flow goes to the Bayview Community WWTP will the
WWTP require improvements to process the additional flow from the
Southern Node Phase 1 Project?
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e By accepting the wastewater flow from the outside of the Bayview
Community that may exceed existing permit capacities will the WWTP have
to comply to newer treatment requirements for ammonia, nitrogen and
phosphorous (nutrient reduction limits)?

e Can the existing drainfields accept the additional flow from the Southern
Node Phase 1 Project?

The EER examines the ability of the Bayview Community WWTP to treat both the
flow for the Bayview Community and the additional flow for the Southern Node
Phase 1 Project, operational issues, and issues affecting the reliability and capability
of the WWTP. The Bayview Community WWTP has a treatment capacity of 27,000
gallons per day (gpd). The report will also address WWTP water quality issues
identified by the Virginia Department of Environmental Quality (DEQ) with the three
Micro FAST 9.0 model. Recommendations were developed to provide ESVPSA
regarding the modification to the Bayview Community WWTP to accept the sanitary
sewer flow from the Southern Node Phasel Wastewater Project.

Hurt & Proffitt, Inc. (hereafter called “Engineer”) collected data, summarized results,
and prepared recommendations with a cost estimate for the EER. These
recommendations comply with current Virginia Department of Health (VDH) and
Department of Environmental (DEQ) standards for onsite/decentralized wastewater
treatment systems and the Chesapeake Bay Point Source Nutrient Discharge Control
Program requirements.

2. PROJECT PLANNING

a. Location

The Southern Node Phase 1 Wastewater Project is located generally along the
Route 13 business corridor in Northampton County on the eastern shore of
Virginia. Please refer to the area plan shown below for the extent of the service
area for the Southern Node Phase 1 plus the Bayview Community. Due to the
relatively flat terrain of the eastern shore sewer systems that flow by gravity are
not possible. Another construction issue, the relatively high ground water table,
does not allow installation of SOUTHERN NODE PHASE 1
the sanitary sewers in deep o
trenches to allow for gravity
sewer flow. The Southern
Node Phase 1 Project will use
packaged grinder pump stations
connected to one or two
buildings and pump the
collected sewage through a
low-pressure small diameter
sanitary sewer forcemain
system to the larger central

FOR
ESVPSA, NORTHAMPTON COUNTY

o
WURT ¢

Ou PROFETT

- @ IS
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main pump station that will be the collection point of the low-pressure forcemain
system. The main pump station will then pump the collected sewage through a
forcemain to the Cape Charles WWTP for treatment and final disposal. The Cape
Charles WWTP is an Enhanced Nutrient Removal (ENR) WWTP designed to
treat the sewage and comply with the Chesapeake Bay Effluent standards set by
both the EPA and DEQ.

The Southern Node Phase 1 Project is being designed to accommodate sewage
flow from mostly commercial properties along the Route 13, Lankford Highway
corridor from as far north as the Hardee’s and as far south as T&T Gift Shop,
northeast along South Bayside Road up to Henry Lane and west along Stone Road
up to Parson Circle. The properties along these road corridors are not fully
developed and many have vacant lots or property still identified as agriculture.
The need to identify flow rate generated by the Southern Node Phase 1
Wastewater Project is required.

The design flow for build-out of the Southern Node Phase 1 Wastewater Project is
60,000 gallons per day (gpd). Currently there are 27 grinder pump stations being
located on the design drawings for connection to the low-pressure sewer system.
Some commercial properties use higher volumes of water than others do. For
example, a hair salon uses more water per day than a hardware store. Using an
average Equivalent Residential Connection (ERC) of 450 gpd/ERC will combined
both residential and commercial properties. VDH regulations assigns 150
gpd/bedroom for residential wastewater flows; therefore, 450 gpd/ERC is
equivalent to a three bedroom home. If a sewer connection is a known high water
volume user, a Laundromat for example, an adjustment to the assigned ERC value
is required for that connection.

The Bayview Community, a 300-year
old predominately African American
community, organized and created the
Bayview Citizens for Social Justice and
formed partnerships to improve the life
of the community by installing a water
and wastewater system. The

| wastewater system consists of septic

§ tanks and septic tank pumps that
discharge to a sewer system that flows
by gravity to a main pump station
located on the east side of SR 684, Bayview Circle. The main pump station
discharges the collected sanitary sewer flow to a concrete splitter box that divides
the flow to three Micro FAST 9.0 treatment units. Each Micro FAST 9.0
treatment unit has the ability to treat the residential strength wastewater at 9,000
gallons per day (GPD) to comply with the VDH and DEQ regulations of TL-2 or
30 mg/l of BOD and 30 mg/l of TSS. That makes the WWTP have a treatment
capacity of 27,000 gpd of residential strength wastewater. According to the
Eastern Shore Department of Health, there no nitrogen limits, ammonia, or
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phosphorus limits in the WWTP discharge to the drain fields. Only nitrate must 5
mg/l or less at the edge of the drain fields above the ground water table.

3. NEED FOR PROJECT
a. Health, Sanitation, and Security

The EER shall determine if the collected sanitary flow from the Southern Node
Phase 1 Wastewater Project can be processed and treated to VDH standards in the
Bayview Community WWTP. The need for the Southern Node Phase 1
Wastewater Project is required due to the number of failing drain fields and
limited soils and areas along the business corridor identified previously in this
report. Not installing a sanitary sewer collection system and sending the collected
sewage to a regulated wastewater treatment facility not only affects the immediate
customer but also the environment and potential economic success of the owner
of the land and the County. Growth in business development and the increase in
revenue to the county and associated taxes to the County are critical to building
the sanitary sewer system in the Southern Node. Using value-engineering
practices to review methods to reduce capital and O&M costs are also critical to
the success of this project.

We must first determine if the Bayview Community WWTP can process the
volume of the collected sanitary sewage from the Southern Node Phase 1
Wastewater Project. Let us determine the volume of wastewater that would need
processing by the WWTP from the Southern Node Phase 1 project.

Calculating the potential minimum sewer flow going to the Bayview Community
from the 27 low-pressure sewer pump station connections in the Southern Node
Phase 1 Project follows:

Total Average Sewer Flow = 27 ERC’s x 450 gpd/ERC = 12,150 gpd minimum

Leaving 60,000 gpd — 12,150 gpd = 47,850 gpd or 106 ERC’s available for future
development of the properties or customers along the proposed utility corridors
previously identified in the Southern
Node Phase 1 Wastewater Project
drawings.

Knowing the volume of wastewater
going to the Bayview Community
WWTP now allows us to evaluate the
Bayview Community WWTP ability to
process the additional flow of 12,150

gpd.

The Bayview Community WWTP went

Bayview Community
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on line in 2003 and has three (3) 9,000 gpd Bio-Microbics MicroFAST 9.0 units
and a total drainfield area of approximately 50,400 square feet. The Bayview
Community WWTP has a total treatment capacity of 27,000 gpd (3 units x 9,000
gpd/unit). According to Northampton County records and VDH records, the
design engineer used 85 ERC’s to size the WWTP; therefore, the ERC calculated
for the Bayview Community WWTP uses 300 gpd/ERC or each sewer connection
has on average two bedrooms.

Google earth

Ultimate build out of the Bayview community would be sending approximately
the following volume of wastewater to the WWTP:

Sewer Volume = 85 ERC x 300 gpd/ERC = 25,500 gpd
Available Treatment Volume = 27,000 gpd - 25,500 gpd = 1,500 gpd

Only 1,500 gpd of surplus treatment volume remains available to the Southern
Node Phase 1 Project at Bayview Community build-out conditions. This
condition creates a deficit of 10,650 gpd of needed treatment volume at the
WWTP for the Southern Node Phase 1 flow rate of 12,150 gpd.

We have determined that when the Bayview community is at full build-out they
cannot accept the wastewater flow from the Southern Node Phase 1 Project
without the addition of treatment units at the WWTP to compensate for the
shortfall in required capacity. The minimum required treatment capacity of the
Bayview WWTP to process both the wastewater loading from the built-out
Bayview community plus the Southern Node Phase 1 flow is equal to 37,650 gpd.

Now determine the number of ERCs currently connected to the Bayview
Community WWTP. That existing number of ERCs will be used to determine if
at the current operational flow conditions will the WWTP have the surplus
capacity to allow for the connection of the Southern Node Phase 1 wastewater
flow or will additional wastewater treatment units be required?
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Information provided by from Northampton County who is operating the Bayview
Community WWTP has 36 buildings connected. There are 10 single-family
homes and 32 multifamily buildings for 120 people total. There is an additional
small WWTP dedicated for the “Culls Woods” apartments. Sanitary sewer flow
from the Culls Woods apartments does not go to the Bayview Community
WWTP; therefore, this small treatment plant and associated flow will not be part
of this EER. What is the current flow rate going to the WWTP?

Using the above data:
1. 10 single family dwellings has 300 gpd/ERC or 3,000 gpd flow rate
2. 32 multifamily dwelling has 48 ERC x 300 gpd/ERC = 14,400 gpd
3. Total of 3,000 gpd + 14,400 gpd = 17,400 gpd.

Current operation of the Bayview Community WWTP verifies the above
calculation. Only two, 9,000 gpd MicroFAST treatment units are operating with
one unit on stand-by. Indicating the treatment system receives flow from the
Bayview Community less than 18,000 gpd the capacity of two MicroFAST 9.0
units combined.

Therefore, without allowing construction of any new homes in the Bayview
Community WWTP service area the available surplus treatment capacity for the
Southern Node Phase 1 wastewater is the following:

WWTP Surplus Capacity = 27,000 gpd — 17,400 gpd = 9,600 gpd
Leaving a deficit of (12,150 gpd — 9,600 gpd) = 2,550 gpd treatment capacity at

the WWTP and restricting any future home development growth in the Bayview
Community by adding the Southern Node Phase 1 sanitary sewer flow to the

Bayview Community WWTP. I ]
e = wam
This indicates without adding addition N/, ——)
treatment capacity to the Bayview Community 11118 . \
WWTP the sanitary sewer flow generated by =3 = ===
the Southern Node Phase 1 and the current I%E‘A'&':F %'.’ E=
Bayview community the WWTP cannot treat ﬂlzilmﬁi i " s
all of the flow. In addition, a restriction for the “u et e
construction of new residences needs at the ' cﬁ il ”! ].':‘- i é .
Bayview community because the treatment ¢ i’: = LT
volume reserved for the build-out of the . [ tillosd
community now assigned to the Southern Node  [sme/ oo e o, st G
Phase 1 Project. R - el O

Treatment I?;awiew Community WWTP & Drainfields
The proposed diversion of sanitary sewage from the Southern Node Phase 1
Project to the Bayview Community WWTP is not possible due to the lack of
surplus volume to treat and process the wastewater volume of 12,150 gpd. The
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Bayview Community WWTP requires an expansion of its treatment volume in
order to have the capacity to treat both the flow from the community and the
Southern Node Phase 1 Wastewater Project. Expansion or improvements to the
Bayview Community WWTP to accept the additional flow is not as easy as just
adding some addition treatment units to meet the required capacity.

Discussions with VDH Onsite Sewage and Water Services Department indicated
that any expansion of flow or even the change of wastewater strength requires the
WWTP to comply with the new Onsite Sewage System Regulations and due to
the location of the WWTP the Chesapeake Bay Nutrient Reduction program.

The engineer designed the Bayview Community WWTP to treat only “Residential
Strength” wastewater. Adding “Commercial Strength” wastewater, stronger
strength wastewater, from businesses like Hardee’s to the Bayview Community
WWTP requires a treatment plant upgrade. These modifications to the WWTP
for flow rate, treatment capacity, and strength requires the plant modifications to
comply with the 2011 and 2013 VDH treatment regulations. The new more
stringent discharge limits required by these regulations significantly affect the
cost of both the capital to make the improvements and the operations and
maintenance costs of the WWTP.

The WWTP will have to comply with the Treatment Level (TL) -3 effluent
discharge limits. TL-3 effluent means the effluent has to be treated to produce a
BODs and TSS concentrations equal to or less than 10 mg/l each. The Previous
Bayview Community WWTP had to comply with TL-2 or produce effluent that
had concentrations of BODs and TSS less than or equal 30 mg/l each. The
modified WWTP also has to comply with nutrient reduction limits in the effluent
so that the Total Nitrogen (TN) effluent concentration of TN = 8 mg/l and have a
TN = 5 mg/1 at the drainfield boundary. The WWTP has to provide Ultraviolet
disinfection to reduce fecal coliform concentration to less than or equal to 2.2
colonies/100 ml. Because the WWTP discharges within the Chesapeake Bay
Watershed the TN concentration shall be less than or equal to 3 mg/1 and a total
phosphorus concentration less than or equal to TP =0.3 mg/1 if discharge comes
into direct contact with the water table. Therefore, these discharge limit
requirements need an effluent sand filter or a membrane filtration unit for the
WWTP effluent prior to the effluent going to the drainfield for disposal.

B To remove the nutrients from the

§ wastewater effluent down to the TL-3
w8 limits and to comply with the
Chesapeake Bay Watershed limits
additional treatment units are required.
These additional treatment units may be
NitriFAST units and an ABC-N (Anoxic
Biofilter Clarifiers with a carbon source)
for each treatment train of the blended
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wastewater. That requires more electrical power, stand-by electrical (generator)
power, controls, possible carbon source for denitrification, UV disinfection,
recirculation pumping, increased sludge removal and disposal, and increased
testing to comply with regulations and to maintain the proper operation of the
Advanced Nutrient Removal WWTP.

All of these additional capital and operational and maintenance expenses would
not be required if the Southern Node Phase 1 Wastewater Projects sanitary flow
goes to the main pump stations shown on the design drawings and is pumped to
the Cape Charles WWTP for treatment and disposal.

The drainfield will also have to be enlarges to handle the increased flow from the
Southern Node Phase 1 Project. In accordance with the VDH in Northampton
County, they sized the drainfield at 170 sq ft/100 gallons of effluent to comply
with the soil conditions. The additional drainfield area required for just the
12,150 gpd from the Southern Node is the following:

Drainfield Area Required = 12,150 gpd x 170 sq ft/100 gallons = 20,655 sq.ft.
Drainfield Increase (acres) = 20,655 sq ft / 43560 sq ft/acre = 0.5 acres

Additional capital and operational cost is
required for the additional drip irrigation
system equipment for the 12,150 gpd of
flow and purchase of additional land for
the drain field and reserve drainfield
addition. Other operational costs due to
the alteration of the Bayview Community
WWTP the regulations requires a license
treatment plant operator must visit the
plant at regular intervals. Unless A - X
Northampton has one on staff or ESVPSA has a licensed wastewater treatment
plant operator on staff, an operator would have to be hired or a contract with a
service corporation that specializes in WWTP’s is required.

For clarification, the 12,150 gpd flow used in this EER is ONLY the 27 current
committed sanitary connections identified in the Southern Node Phase 1
Wastewater Project drawings not the full 60,000 gpd design flow rate for Phase 1
build-out.

4. ALTERNATIVES CONSIDERED

The following are the considered alternatives:

a. Alternative 1 — Do Nothing
Complete the Southern Node Phase 1 Wastewater Project as shown and specified
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in the contract drawing and specifications. Collect the sanitary sewage in low-
pressure force main system that discharges to a central main sanitary pump
station. The main sanitary pump station pumps the sanitary flow through a force
main to the Cape Charles WWTP for treatment and disposal. This is the best
alternative and the recommended alternative due to the lower capital cost, not
having to upgrade the entire Bayview Community WWTP to an Enhanced
Nutrient Removal (ENR) Facility and having to expand the mass drainfield. This
alternative has the lowest operational and maintenance cost of a main pump
station and force main compared to an ENR facility. There are no advantages to
pump the sanitary sewer volume from the Southern Node Phase 1 Wastewater
Project to the Bayview Community WWTP.

. Alternative 2 — Low-Pressure Forcemain to the Bayview Community WWTP

Use the low-pressure forcemain from the Southern Node Phase 1 Wastewater
Project direct the main low-pressure forcemain up South Bayside Road to the
intersection of SR 641 Bayview Circle. Follow the forcemain southeast towards
the Bayview community and the Bayview Community WWTP Main Pump
Station located on the east side of SR684 Bayview Circle. The existing pump
station will discharge the sanitary sewer flow to the Bayview Community WWTP
for treatment and disposal in the existing mass drainfield. Please refer to
Appendix A that shows a drawing of the Bayview Community WWTP, drainfield,
and pump station.

This alternative is illustrated and explained above. Sending commercial high
strength wastewater to a treatment plant designed for residential and in excess of
the design parameters of the Bayview Community WWTP requires a complete
upgrade of the WWTP. This upgrade requires advanced wastewater treatment to
the TL-3 level that qualifies for an Enhanced Nutrient Removal (ENR) facility.
Due to the location of the treatment plant and the location of the mass drainfield
and its ability to directly discharge to the Chesapeake Bay Watershed advanced
treatment for nutrient removal and disinfection is required. In addition, the
existing mass drainfield was sized to operate up to the community build-out limit
and therefore does not have a surplus capacity. The existing drainfield requires
expansion of one acre; one half acre for the drainfield expansion and one half acre
for reserve drainfield. The purchase of land is required for the additional
drainfield and additional drip irrigation equipment and material are required. Due
to the advanced treatment technologies required by the VDH regulations
additional treatment units are required to treat the wastewater to comply with the
effluent limits required by law.

Additional electrical power supply, stand-by electrical generation, automatic
transfer switch, ultraviolet disinfection, possible a carbon source feed system, and
chemicals are required by this alternative. The current WWTP uses one treatment
unit to treat 9,000 gpd and can achieve an effluent discharge with 30 mg/1 of both
BODs and TSS each. To comply with the ENR regulations possibly three
treatment units per 9,000 gpd will be required to meet an effluent limit determined
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by TL-3 that has a 10 mg/I for both BODs and TSS and a TN limit of 8 mg/l. The
cost of one 9,000 gpd treatment train to meet the TL-3 effluent limits is over
$315,000.00 and a total of up to five of these treatment trains are required to treat
the 39,150 gpd sanitary sewage volume, plus other additional equipment and

piping.

After review of this alternative, using the Bayview Community WWTP to treat
the Southern Node Phase 1 Wastewater Projects sanitary sewer flow we do not
recommended this alternative. Due to the large amount of capital required for the
improvements to the WWTP dictated by the wastewater treatment regulations and
the Chesapeake Bay Watershed Program, new permitting, new land purchases,
and increased operations and maintenance costs to operate an ENR facility.

1) Cost Estimate

The existing Bayview Community WWTP is required by the VDH wastewater
treatment regulations to be completely upgraded to treat the both residential
wastewater from the Bayview community and the commercial strength
wastewater flow from the Southern Node Phase 1. According to the regulations
the existing TL-2 WWTP has to upgrade to a TL-3 treatment plant and due to the
Chesapeake Bay Watershed Program additional Total Nitrogen removal is
required down to a effluent discharge limit of TN = 8 mg/l or less. The estimate
below is generated for just the 27 ERC identified on the Southern Node Phase 1
Project drawings. This estimate value is not the full build out Southern Node
Phase 1 sewer volume of 60,000 gpd:

The total project budget estimate below contains values for the construction of
required Improvements to the Bayview Community WWTP. Additional low-pressure
sanitary sewer forcemain from the Southern Node Phase 1 Wastewater Project to the
Bayview Community WWTP influent pump station and additional improvements to the

existing drainfield.:
(1) Construction Costs: $1,760,000.00
(2) Contingencies: $264,000.00
(3) Legal Costs: $26,400.00
(4) Surveying/Engineering Fees: $167,200.00
(5) Inspection Fees $42,400.00
(6) Easements and Permits $27,600.00
' (7) Financing and Bond Counsel $36,300.00

Total Estimated Construction Cost: $2,323,900.00
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5. PROPOSED PROJECT

a. Project Design
(1) Wastewater Project

The recommended alternative is to provide the main sanitary sewer pump
station and associated force main to pump the collected sewage in the
Southern Node Phase 1 Wastewater Project to the Cape Charles WWTP as
shown and specified in the project contract drawings and specifications. The
alternative to pump the sanitary flow to the Bayview Community WWTP was
not cost effective and therefore, not recommended.

6. CONCLUSIONS AND RECOMMENDATIONS

This EER evaluated the alternative to pump the collected sanitary sewage from the
Southern Node Phase 1 Wastewater Project using the low-pressure forcemain and
discharging the sewage flow into the existing Bayview Community WWTP influent
pump station. The Bayview Community WWTP receives sanitary sewage from the
Bayview Community. The treatment plant was sized for 27,000 gpd at full
community build-out. The community currently sends approximately 17,400 gpd to
the WWTP leaving a surplus of approximately 9,600 gpd. The estimated flow
generated in the Southern Node project is approximately 12,150 gpd with a full build-
out of 60,000 gpd. Analyzing the alternative at the current connected flow loading of
12,150 gpd from the Southern Node Phase 1 Project, the existing Bayview
Community WWTP does not have the available surplus capacity to allow all the flow
form the Southern node. In addition, no additional homes/residences can be
constructed at the Bayview community if that flow landmarked for the build-out
development is reallocated for the Southern Node Phase 1 wastewater flow. The
increase of flow rate and sewage strength will require the WWTP to be upgraded to
comply the TL-3 treatment levels and the Chesapeake Bay Water shed Program
effluent TN limits of 8 mg/l in the effluent and UV disinfection to remove fecal
coliforms. All these additions to the existing Bayview Community WWTP have high
capital and operation and maintenance costs compared to the main sanitary sewer
pump station shown in the Southern Node Phase 1 construction drawing and
construction specifications.

Our recommendations are not to modify the forcemain route to the Bayview
Community WWTP and not to improve the WWTP to enhanced nutrient removal
levels. It is more cost effective to construct the main sanitary sewer pump station as
shown in the Southern Node Phase 1 drawings and allows for the full development of
the Southern Node Phase 1 build-out by revising the pumps to compensate for the
increased sewage flow rate generated by the build-out ERCs.
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Appendix A

Proposed Sewer Forcemain Alignment Map
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Aeration Systems
Lixor® System, a low-cost, non-
clogging, Venturi-type  aeration

applications, such as pre-aeration,

sludge holding tank, and mixing.

Removal Solutions
NitriFAST® Systems, an affordable,
efficient, attached growth nitrification
system. Primarily used as a second
stage nitrification process when very
low effluent ammonia is required.

ABC®-N, an economical, effective,
and robust attached growih
denitrification  system. ABC-N
is primarily designed as a post-
total nitrogen removal is required.

-

oo provide very low TSS levels.

pLniELng

or residential wastewater flows.

Grease Management Solutions

FOGHog® Fat-Oil-Grease Traps - Passive interceptors to ;
separate fats, oils, and grease (FOG) laden waste from the -

sinks of food processing, food preparation, or other sources.

device for a variety of wastewater -

supplemental aeration, aeraling a . ' ] Aigs .
i . Biological Trickling Filter Technology

 SORUTOCR®STRAAR™ Residential -

Biological Nutrient :
Membrane BioReactor Technology

denitrification device when very low

ABC®-P, designed as a phosphorous .

- precipitation  and  secondary Water Treatment Solutions

clarification device for commercial -

Other Systems and Products available
to suit your particular needs:

FAST Wastewater Treatment Systems
* RetroFAST®
» MictoHAST®

« SoptiToch® STRAR™ Commercial

- BleBanfer®
« BloBamrier-HSMBR®

Stormwater Treatment Solutions
- BloSTORM®

Marine Sanitation Technology
« MarincFAST® Li-Series
 MarinoFAST*M-2Mk-Series
 MarincHAST® D¥-Series

Submerged Aeration Systems
* Lixer®

- Grease Management Solutions
ABC®C, a high rate, simple, and .

effective solids separation device. °

ABC-C is a fertiary clarifier used 1o . Biological Nutrient Removal Solutions

- FoGlep°

* NtriFAST®
- ABC*N

» SCICHLOR® Hypochlorite Generators
» SCIBRINE® BrineMakers & Kits
» Mighty Bike® CPT Tablets

- Environmentally-Friendly Cleaning Solutions

o Miphty Miko® Al Purpose Cleaner
. 'I.U-I‘Laundlynmrgam

ga_c'_lgeg_lgg'

Use Mighty Mike®environmentally-friendly Tablets & Cleaners
to effectively clean without damage or leaving residues!

AT -




Fats, oils and greases (FOG) from restaurants,
pubs, lounges, resorts, lodges and club houses are
best managed at the source: before entering either
the city sewer system or an onsite wastewater
treatment system. Bio-Microbics is the industry standard of wastewater and stormwater treatment to provide innovative
and proven products for the decentralized markets. Engineered to fit most applications, these systems allow for higher
quality of treatment, to enhance your system(s) performance, and help reduce costs associated with maintenance,

Why use a Grease Trap?

Restaurant grease trap regulations have become a top priority in recent years as attempts to ensure environmental
standards are met.

Depending on the type of food establishment, Fats, Oils and Grease (FOG) are poured down drains for disposal.
These substances solidify in plumbing parts and can disrupt flow and treatment processes. The goal of a grease
trap or interceptor is to reduce the discharge of oil and grease, thus minimize the potential harm to treatment plants,
and/or possible business interruptions from “back ups” in the facility.

Capturing Fats, Oils, & Grease with FOGHog®

Tested by PDI and IAPMO, the FOGHog® separates solids and grease prior to it entering a treatment system. Made of
100% corrosion-resistant polyethylene and allows for components to remove easily for cleaning, the FOGHog® retains
more than 96% of all ‘float-able’ substances, including: fats, oils, grease, soaps and waxes,

EASILY INSTALLS IN COMMERCIAL KITCHENS WHERE FOOD 1S PREPARED:
* Restaurants » Cafeterias * Bakeries

+» Resorts * Hotels * Motels » Diners We S’pecifica’tions’

 Delicatessens * University Commons Certified .

» Fast Food Establishments Model FlowRate | Grease Modu:xnw' : ':_slons
 Butcher Shops * Soap factories Capaclty

...and more! FH-20% 20 GPM (76 LPM) 40 Ibs. (18 kg) 157" (40 cm) x32" (B1 om) x 21°4" (55 om)

FH-50* 50 GPM (189 LPM) | 100 Ibs. (45 kg)| 237 (60.5 cm) x 34° (86 om) x 27° (69 cm)

Maintenance of grease traps and interceptors
1 » 1
should be performed: on a regular basis FH-75 | 75GPM (284 LPM) [150 Ibs. (68 kg) 20 (61 ““)"3"' ??‘f"f)*“‘ I (1050'“)

and grease should always be disposed of FH- 100 100 GPM (379 LPM) 200 Ibs. (91 kg) 27'(69 cm)x31' (79 om) x 41" (1050rn)

properly. ‘Model Sizes FH-20 and FH-60 are listed by IAPMO R&T File #2586
Please refer 1o Product Drawings for Additional information and Technical Specifications
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The Lixor®is a qubmerged aeration system that mixes and aerates
the wastewater, creating the environment for aerobic bacteria and
other microorganisms to quickly biodegrade and digest incoming
organic matter. The unique features of Lixor are:

* Low Maintenance

» Highly Effective

* Non-Clogging, Venuri-Style Design

* Low Cost Aeration System

Installed in new or existing tanks, multiple Lixor's may be used to
help achieve desired treatment goals.

How Does it Work?

1 Equipped with an above-ground, regenerative blower - the
system's only moving part, a continuous large volume of air is
piped down to the submerged LIXOR® device(s).

2 The velocity of air and water increase substantially inside the LIXOR's venturi chamber creating a vacuum that*
in surrounding liquid and breaks the incoming air stream into smaller size bubbles.

3 The resultis a turbulent plume of water and bubbles that travel up through the water, transferring oxygen for blolod

activity and creating horizontal and vertical mixing patterns.

LIXOR® Spe'ciifications Max. BOD loading per tank volume: 6.7 ppd/kgal (0.80Kg/d/m

Minimum = Maximum ' Maximum Air

I
Model Water Depth Water Depth  Release Depth |

Max. Tank Volume

Lixor®0.5  4ft (122¢cm) 551t (168cm) 451t (137 cm) | 2000 gal. (7.5 m?)

Lixor®1.0 | 5ft (152cm) 7f (213cm) | 6. (183cm)

Lixor® 2.0 5 ft. (152 cm) 9 ft (274 cm) _ 8. {244 cm)

Lixor®3.0  5ft. (152ecm) 9ft(274cm) 81t (244 cm)

,,,,,,,

leor‘° 40  5ft.(152cm) 9t (274 cm) 8 ft. (244 cm)
leor® 4, oxn 51t (152cm) | 1211, (366 cm) 11 ft. (335 cm)
Lixore6.0 51t (152cm) | oft (274cm) ' 81 (244cm)

Lixor® 6.0XD | 5 ft. (152 cm) 12 ft. (366 cm) | 11 ft. (335 cm)
Lixor®8.0  5ft.(152cm) gt (274cm) | 8 ft. (244 cm)

Lixor®8.0XD 51t (152cm) 12f. (366cm) 11 ft. (335 cm)

* ppd/kgal: 1 pound per day per 1000 gallong = 0.12 kilograms per day per cubic meters

In the interest of fechnological progress, all LIXOR® submerged aeration systems are subject {o deslgn andfor materials change without nolice,

| 3000 gal. (11 3md)

| 6000 gal. (22 7 md)

| 9000 gal. (34 m’)
12000 gal (45 4 ma)
12000 gal (45 4
15000 gal (56 7 m?)
15000 gal. (56.7 m?)
24000 gal (90 m~°')

24000 gal. (90 m°)

10

10

10
10

'Wmmlunaon
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6 (21
14 (64
30 (14
44 (20
58 (2

58 (26’
90 (40!
90 (4
120 (
120 (54



SPECIALTY CLARIFIERS

ABCP®tertiary treatment devices
The ABC® (Anoxic Biofilter Clarification)
family of products are used as tertiary ;Anc® Device e

. evice Sizes

treatment systems to remove nitrogen

(ABC-N), phosphorus (ABC-P), and solids I Aﬁ;:c;%nu;d:’l:s": Minimum Tank Volume
(ABC-C). | ABC®°05 450 GAL (1703 L)
- | ABC*1.0 | 750GAL(2839L) |
They are available in various convenient ABC®2 0 | 1125 GAL (4259 L) !
sizes suitable for the decentralized market. ABC® 3.0 - 2'250‘ G AL (8517 L) |
These devices are easily installed in readily ABC® 4.5 421 QG AL (15970 L) '
available concrete, fiberglass, plastic or ABC® 9'.0 8438 GAL (31941 L)

steel tanks.

wastewater
mmrn r
systems

The fundamental design of NitiFAST® is based on the
same Fixed Integrated Treatment Technology (FITT®) as
MicroFAST® and HighStrengthFAST®. The NitriFAST®is
primarily used as a secondary nitrification device when

Very IOW ammonia and/or tOtaI nitrOgen iS reqUired‘ In the Interest of fechnological progress, FAST waelswsler Iregtmant systems ant subject lo
design and/or material chenges without notics.
s‘ ‘ - - -
NItriFAST =" Specifications _
Applicaton | Maximum Treatment | . . Weight***
| R | M L2 g
Modules Capacity* _ odule Dimensions*** (L x W x H) | o

NitriFAST® 0.5 | 500 GPD (1893 LPD) | 59" (150 om) x 307 (76 cm) x 56" (142 cm) | 1651bs | 75 kg
NltrlFAST” 0.75 750 GPD (2839 LPD) 60 (152 cm) x 43" (108 om) x 55" (130 om) | 200 Ibs | 91 kg
N|tr|FAST° 0.9 | 900 GPD (3407 LPD) 59" (150 cm) x 48" (122 cm) x 57" (145 cm) 2151bs | 98 kg
NitriFAST® 1.5 | 1500 GPD (5678 LPD) 82" (208 om) x 56" (140 cm) x 58 (147 em) N 456 I_b_s | 207 kg
NitriFAST®3.0 | 3000 GPD (11356 LPD) 71" (180 cm) x59" (150 cm) x 81" (2060m) | 725 lbs | 329kg
NitriFAST® 4.5 4500 GPD (17034LPD) 145" (368 cm) x 73" (185 cm) x 57" ({30 om) | 1600 Ibs ' 726 kg
NitriIFAST®9.0 = 9000 GPD (34066 LPD) | 145" (388 om)x 73" (185 cm) x 76" (193 é;m) | 2300 Ibs 1044 kg

L R Rt L dioie FASTE icambmant madildg £an he lead in maealtal Co st L oL fan addifianal Aao. an Js



"45,000 installations in more than 60 countries, our Fixed Integrated Treatment Technologies (i
are the result of decades of experience, research & development, and real world operating history,

5 .__“;*"f". X 7

2012 President’s “E” Award for Excellence in Exporis, granted by the Presidenl of
the Uniled States, presented by the U.S. Depariment of Commerce

2011 Technology Innovation Award (Decentralized Commerclal Qutlets) ~ Frosl &
Sullivan — FAST® Technology

2011 New Product of the Year Award - Recycling Category, Environmental
Protection Magazine (EPonline.com) ‘The financial, environmental and social
benefils of recycling' are indispulable.” ~ BioBarrier* MBR Technology

2011 Kansas Govemnor’s Exporter of the Year - presented by the Governor of KS,
KS Depl. of Commerce

2010 North American Technology Innovation Award (Water/Waslewater) — Frosi
& Sullivan ~ FAST® Technology

2009 Technology Merit Business Achievement Award, Water/Waslewater —
Environmental Business Journal (EBJ) — BioBarrier MBR Technology

2002 U.8. Export Achlevement Certiflcate, US Dept. of Commerce, US & Foreign
Commercial Service

2000 U.S. EPA Environmental Technhology Innovater Award - U.S, EPA, Region
1~ SeptiTech® Technology

Australian Dept of Transportation & Royal Australian Navy - Technology Approval
Canadlan Greal Lakes (CGL) Marllime Ceriification - Canadian Coast Guard
Canadian Standards Association (CSA) Inlemational Electrical Certification

CE — European Elsclrical Syslems (including a “Tropical Cerlificallon Rating")
China Classification Society (CCS) ' Bl 444t — FAST* Technology Appraval

EN 12566-3, Packaged and/or site assemblad domeslic wastewater treaiment plants
for up o 50 People, PIA GmbH tested - BioBarrier® MBR 0.5, 1.0, & 1.5

GreenSpec® (BuildingGreen.com Product Direclory) listed...Provides accurale,
unbiased...information [to]...improve {he envirornmental perlormance, and reduce lhe
adverse impacts of bulldings

IAPMO (International Assacialion of Plumbing & Mechanical Officials) Listed — Fai
Oil & Grease Inlerceplors/Traps R&T File #2586 — FOGHog® FH-20 & FH-50

IMO (International Maritime Organization) MARPOL Annex IV (2010) — provides
guidance for the Navigation and Vessel Inspection Circular (NVIC]) Ne. 1-08, US EPA
and other effiuent standards as may be required — FAST® Technology

BIO M icrOBICS |

BETTER WATER. BETTER WORLD:
8450 Cole Parkway * Shawnee, KS 66227 USA

(800) 753-3278 « T: (813) 422-0707 + F: (913) 422-0808
www.biomicrobics.com « sales@biomicrobics.com

SeptiTech’

a subsidiary of Bio-Micrabics, Inc.

69 Holland Sireel « Lewislon, ME 04240 USA

(800) 318-7967 ¢ T: (207) 333-6940 « F: (207) 333-6944
www.septitech.com ¢ Info@septitech.com

SCIENCO/FAST.

' a division of Bio-Microbics, Inc.
I 12977 Maurer Industria! Dr + Sunsel Hills, MO 683127 USA

(60D) 8524539 « T: (314) 756-8300 - F: (314) 766-9306
& Www.scloncoFAST.com « solutions@stiencofast.com

100y ABBVal,an

www.hiomirrahicre rnm ¢ vnanar cantitanh Arnme « vomeee . 5 _
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Massachusells Tille 5 Innovative/Allernative System - Technolopies Listed ung
“General Use Permit for Nilrogen Reduction”, “Provisional Use," & "Remedial Usg!

NSF/ANSI Std 40, class 1 Certifisd — MicroFASTS, BloBarrier MBR and SepliTeg
Syslems up lo 1500 GPD — Recognized in domestic and inlernalional trads |
regulalory agencies at the local, state/provinge, and federal levels.

NSF/ANS! Std 245 (Nitrogen Reduction) Cerlified — MicroFAST®, BioBarrig
MBR, BioBarrier* MBR and SeptiTech® Systems up to 1600 GPD

NSF/ANSI Std 350 class R (Water Reuse) Certifled - BloBarrier MBR 0.5, 1.0, &1

PD! (Plumbing & Drainage Inslituls) Cerlified - Standard PDI-WH201 and PDI-G{ i
grease Interceplors — promales the advancement of innovative plumbing producty

Poland — Aprobata Techniczia (Technology Approval) ze Instyll Ochrap
Srodowiska (Instliute of Environmental Protection)

Roménia — Avizeazd Favorabil - Consiliul Tehnic Permanent Pentru Construclii-
Ministerul Dezvoltarii Regionale Si Turismului

Russla -- Technology Approval - Gepepanktan Cnyxba MNo Hapsopy B Cips
JawuTel Npae MotpeButenein M Briarononyuua Yenoska (Federal Service
Environmental Protection)

Russia — CPT Cauperentereo o Pocciitckix Crangaprex (Cerfificalion of Russig
Standards) — BloSTORME - All sizes -

Russia - PMPC (Russian Marilime Register of Shipping) MEXOQYHAPOQHOE
CBUOETENLCTBO O NPEJOTBPALUEHMA 3ATPAIHEHMSA CTOMHBIMI
BOAAMY - international Sewage Pollution Prevention Certificate

SASO (Saudi Arabian Standards Organization) Cenified
ETL (UL} - Lisled (o US electrical certification requirements
U.K. ~ United Kingdom Department ot Trade - FASTé Technology Approval

U.S. Coasl Guard - 33CFR15g, MEPC.158(55) — FAST® Technology Approval fof
Type Il MSD (Marina Sanitation Devices)

U.S. EPA-ETV (Envirenmental Technology Verificatlon) - validates the periormance
of technology thal may improve the protection of the environmenl. — RelroFAST®,
Report Na. 03/08/WQPC-SWP — SepliTech®, Reporl No. 02/04/WQPC-SWP

and MORE!

L
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Residential * Community ® Commercial




MEMBRANE BIOREACTOR

Single-Family & Residential Systems

BloBarrier® Membrane BioReaclor (MBR): NSF/ANSI
Standard 350 certified for Water Reuse, our advanced MBR
systems are designed specifically for single-family homes to far
exceed effluent requirements and provide new opportunities for
wastewater recycling projects. These MBR systems are ideal for
new construction, renovations, and repairs for nitrogen-sensitive
areas.

Multi-Family & Community Systems

BioBarrier® HSMBR®: Exceeding typical treatment effluent
requirements of the local regulations, our multi-family FAST®
systems provide small communities, sub-divisions, apartment
dwellings, and other residential developments with highly treated
effluent to provide opportunities for wastewater recycling. An
increase in property value is guaranteed with less aesthetic
disturbance of property value due to a very large leach field or
system components.

Small & Large Commercial Systems

BioBarrier® HSMBR®: Offering versatilty and consistent
high performance for commercial properties with kitchens and
cafeterias, the BioBarrier® HSMBR® produces high-quality
effluent specifically designed for water reuse applications.

UseMighty Mike® envuronmentally~fr:endly Tablets & Cleaners

to effectivel

clean without damaae

arrier




Onsite MBR Systems

Whether for a water reuse or environmental sensitive
applications, end-users choose Bio-Microbics more
than ever for their wastewater treatment requirements
to help conserve natural resources, protect ground &
surface waters, and to overcome land constraints.

With unmatched effluent quality, the BioBarrier®
MBR (Membrane BioReactors) and BioBarrier®
HSMBR® (High Strength Membrane BioReactors)
systems help to meet the increasingly stringent and/
or reuse needs of specialized on site residential and
commercial wastewater treatment applications.

The submerged membrane modules and BioAeration
Grid allows for a constant permeate flow, eliminates
clogging, and delivers high effluent quality without
costly chemicals, additives, or add on disinfection.

Always check with local regulations for guidelines
to the wastewater treatment system that will fit your
needs.

RESIDENTIA
* Single-family homes
+ Multi-Family Properti

+ Apariment Complexd

COMMERCIA
+ Schoolsilniversities

* RViMobile Home Farks

» Country Club/Galf Course
* RestaurantsiCafesiPubs

» Offi ce/Business Parks

* Resort AreasiHotels

» Shopping Centers/Food
Courts

» Military PostsiArmy Barrag
» Guard/PolicefFire Stations|
* Recreational Facilities

* Highway/Motorways Rest
Areas

* Power Statiens
+ Laundries
- Wingries/Farmsteads

« SupermarketsiGrocery
Stores

+ Food Fackaging Plants
» Beverage Facilities

...and maorel




GENERAL SYSTEM INFORMATION

Big Barrier

EMBALNE BIOREAGTOR

BioBarrier® MBR 0.5*
BioBarrier® MBR 1.0*
BioBarier® MBR 1.5*
BioBarier® MER 2.0
BioBarrier® MBR 2.5
BioBarrier® MBR 3.0

i
i
i
E

Maximum Treatment Capacity**

Volume per System™
500 gpd (1892 ipd)

| 1000 gpd (3487 pd)

|
i
' 1500 gpd (5675 Ipd)
1
|

|
2000 gpd (7571 Ipd)
2500 gpd (9464 Ipd)

| 3000 gpd (11350 Ipd)

USA-ated systems | EU-rated systems
People per System"™  Peaple per System™
1-8 1-10
1-16 1-20
6-24 10-30
18-32 2540
2540 35-50
3548 45-60

Module(s) Shipping Weighe

# of Modules Module Footprint™* . .
| Pounds ! Matric ‘
O = 2 E@emLx i GEamW | 35l | t6kg ‘
@ X 21"(53(:m)Lx14'(36 mW | T2bs | 33k
@) X 21"(53an)Lx14‘(36 o) W 108ls | kg |
@ X 20" G3cm) L x 14 (36 cm) W | 144 bs | ek |
® X o (53cm)Lx14'(36cm)W‘ " t60bs ; B2kg [
©® X 263 cm)l.x14" (36 cm) W 192 Ibs ' B7kg |

For larger applications > 3000 GPD (11350 lpd) a versatlle design BioBarrier® can be used in parallel for additional flow and level of lreatmem

BioBarrier® HSMBR® 1.5
BloBamier® HSMBR® 3.0
BioBarier® HSMBR® 4.5

BioBamier® HSMBR® 6.0
BioBariier® HSMBR® 9.0

Maximum Treatment Capacity*

Volume Per System**
1500 gpd (5675 ipd) |

3000 gpd (11350 fpd) |

4500gpd (17034 Ipd) |
6000 gpd (22712 Ipd) |
9000 gpd (34068 Ipd) |

‘People Per System**

Consult Factory
Consult Factory |
Consult Faciorly
Cnnsult Fadofy

Consult Fantorﬁ i

Madule Dimensions™

Consull Factory
Consult Fédnry
Consult Féctury
Cbnsull Faclory
Consult Factory

Shipping Weight***
144 Ibs 85kg |
268 Ibs 131 kg
4321bs 196 kg
648 Ibs 24kg |
| 86dlbs 392 kg

For larger applications >8000 GPD (34068 Ipd), the BioBarrier® HSMBR®s versatile design can be used in parallel for additional flow and treatment levels

Designers, Installers, regulators and property owners each benefit from BioBarrier®s
advanced features. The pre-engineered, modular system ships installation-ready
for new or existing tanks. Complete with a control panel, blower, and SaniTEE®,
the BioBarrier® system is easier to install, operate, and maintain than other types of
treatment systems. Optional additional aeration devices (Lixor®) available.

Why use a BioBarrier®
Membrane BioReactor?

» Meets the most stringent requirements.

* Effective and proven to reduce or remove
Fecal Coliform, E. Coli, and other harmful

pathogens from wastewater.

* Ideal for direct discharge and water reuse
applications; can make even the most

difficult sites usable!

» The first system to be certified the NSF/
ANSI| Standard 350 for Water Reuse!

High quality treated
waler exits the unit

via 3 pump, providing
opportunities for
water reuv

i
Please see product drawin
and/or manual for further detai

"NSF/ANS| Standard 40 class |
NSF/ANSI Standard 245 (nitrog
reduction), NSF/ANSI S(andJ
350 class R (water reuse) cemﬁ
systems

“*Treatment Capacity / Volurg
! Pesple per module are g
as guidelines for suggested Ug
BioBarrier® module capacities 4
rated based on biological (BO?
hydraulic and other project-spec!
consideralions. Please Note: of
residential  applications or thj
applicatlons  requiring Ireatmd
for only sanilary wasiewater, mf
be designed from the volume &
number of people per modul
Actual capecity may vary with 104
conditions and performance goals.

“**Madule dimensions/weight canﬂ.
provided for shipping specifications:

NOTE: Systems can be doublj
stacked and bolled together, which
affect final size. Please see Prod
Drawing for design apec!ﬁmlﬂ’*
and recommended exterior tanke
sizing. Treatment modules shall
installed inside tanks that are o
approved and manufactured usit
walertight materials.

Electrical options are avallal
to meel all worldwide elect
specifications (volt/phase/requenty
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Other Systems/Products available
to suit your particular needs

* RetroFAST® Scptic System Enhancement
2 * MIcroFRST* Wastewater Treatment System

R n o NIUriFAST® Wastewater Treatment System
T e * HighStrengthFAST Treatment System

e T .

i E ST ST o * MyFAST* Wastewater Treatment System

* Seplifech” STAAR™ Residential
e SentiTech? STAAR™ Commerciatl

* BioSTORM® Stormwater System
= StormTEE” Litter Control Screen

- MarineFAST® LK-Series
* MarineFAST® M-aMK-Series
- MarineFAST® DV-Series

In the Interest of technological progress, BloBanier®
MBR and HSMBR® Sysiems are subjset fo design
end/or material changes without nofica.

 BIOSTEP” Screened Purmping Systems
= MyTEE® Grit Control Screen
- SanmiTEE” Wastewater Screen

= LiXor® Submerged Aeration Systems
- FOGHog® Trans & Tablets
* ABC*-N Clarifiers & Devices

» SCICHLOR™ Hypochlorite Generators
- SciBRINE® BrineMakers
How Does the System Work? - Mighty Mike® CPT Tahlets

£l In the primary settling zone, a SaniTEE® device is used to

prevent large solids from entering the treatment zone. Mighty Mike® All Purpose Cleaner

— ) Mighty Mike™ taundry Detergent
g1 A remote, above-ground blower introduces air (oxygen) Mighty Mike® Marne Mult-Purose Cleaner

into the treatment module to facilitate a robust circulation Mighty Mike®™ Marine Liguid Descaler
of wastewater. Mighty Mike” Industrial Descaler

] Once inside the treatment tank, suspended treatment occurs. OPtOT ! GUOST COMPONENTS, SUCH as me
Lixor® System, can be used for extra aeration for higher than normal BOD concentrations.

€ Immersed in the treatment tank, the BioBarrier® module(s and air grid creates an upward flow between
membrane plates providing vigorous scouring action to reduce clogging. This ensures superior robust
performance.

B The membrane pore size specifically designed to allow for microfiltration and ultrafiltration processes.



L With over 45,000 installations in'more than 60 countries;

our Fixed Integrated Treatment Technologies (Ffy

are the result of decades of experience, research & development, and real world operating history.

2012 President's “E" Award for Excellence in Exports, granted by the Presidenl of
the Uniled Stales, presented by the U.S. Depariment of Commerce

2011 Technology Innovation Award (Decenlralized Commercial Outlets) — Frosl &
Sullivan - FAST® Technology

2011 New Product of the Year Award - Recycling Calegory. Environmenlal
Proleclion Magazine ({EPoniine.com) “The financial, environmenlal and social
benefils of recydling’ are indisputable.” — BioBarrier* MBR Technology

2011 Kansas Governor's Experter of the Year — presented by the Gavernor of KS,
KS Depl. of Commerce

2010 North American Technology Innovation Award (Waler/Waslewaler) ~ Frost
& Sullivan — FASTS Technology

2009 Technology Merit Business Achlevement Award, Waler/Waslewaler —
Environmenlal Business Journal (EBJ) - BioBarrier- MBR Technology

2002 U.8. Exporl Achigvement Certificate, US Dept, of Commerce, US & Foreign
Commetcial Service

2000 U.S. EPA Environmental Technology innovator Award - U.S. EPA, Region
1 - SepliTech® Technology

Ausiralian Depl of Transporialion & Royal Australian Navy - Technology Approval
Canadian Greal Lakes (CGL) Marilime Certificalion — Canadian Coas| Guard
Canadian Slandards Assoclation (CSA} Inlernational Eleclrical Cerification

CE — European Electrical Syslems (including a “Tropical Certificalion Rating")
China Classification Society (CCS) ¥ @ #&#4 it — FAST® Technalogy Approval

EN 12566-3, Packaged and/or sile assembled domestic wastewater Ireaiment planls
for up to 50 People, PIA GmbH lesied - BioBarrier* MBR 0.5, 1.0, & 1.5

GreenSpec® (BuildingGrean.com Produci Directory) lisled...Provides accurate,
unbiased...informalion [lo]...imprave the environmental performance, and reduce lhe
adverse impacts of buildings

IAPMO (Infernational Associalion of Plumbing & Mechanical Officials) Listed — Fat
Oil & Grease Interceptors/Traps R&T File #2586 - FOGHog® FH-20 & FH-50

IMO (Inlemational Marilime Organizalion) MARPOL Annex IV {2010) ~ provides
guidance for the Navigalion and Vessel Inspeclion Circular (NVIC) No. 1-09, US EPA
and olher effluent standards as may be required - FAST® Technology

BIO'mcrOBICS]

BETTER WATER. BETTER WORLDS

8450 Cole Parkway * Shawnee, KS 66227 USA
(800) 753-327B « T: (813) 422-0707 = F: (913) 422-0808
www.biomlerobics.com « sales@biomicrobics.com

SeuptiTech‘”

a subsidiary of Blo-Microbics, Inc.

wwaw_ hinmiernhire.com

69 Holland Sireel + Lewislon, ME 04240 USA
(800) 318-7967 » T: (207) 333-6840 + F: (207) 333-6944
www.septitech.com ¢+ info@septitech.com

SCIENCO/FAST.

‘ a division of Bio-Microbics, Inc.
' 12977 Meurer Industriel Or » Sunset Hils, MO 53127 USA

(B0D) 524539 « T: (314) 756-8300 + F: (314) 756-8306
» www.eciencoFAST.com » solutions@sciencofast.com

Massachusetls Title 5 Innovative/Allemative System - Technologies Listed unge
General Use Permit for Nitrogen Reduction”, “Provisional Use,” & "Remedial Use®

NSF/ANSI Std 40, class 1 Certified ~ MicroFAST®, BioBarrier* MBR and SepliTech
Syslems up 1o 1500 GPD - Recognized in domeslic and interational Irade hq
regulatory agencies al the local, state/province, and federal lavels.

NSF/ANS] 51d 245 (Nitrogen Reduction) Cerlified — MicroFAST*, B}aBarﬂer‘-f{'
MBR, BicBarrier- MBR and SepliTech* Systems up to 1500 GPD |

NSF/ANSI Std 350 class R (Waler Reuse) Cerlified — BioBarrier* MBR 0.5, 1.0, & 1.
PDI (Plumbing & Drainage Institule) Cerified - Standard PDI-WH201 and PDI-G10
grease inlerceplors ~ promotes the advancement of innovalive plumbing producls. |

Poland - Aprobala Techniczna (Technology Approval) ze Instylut Ochron"

Srodowiska (Inslitute of Environmental Proteclion)
. |
Roménia — Avizeazs Favorabil — Consfliul Tehnic Permanent Peniry Conslruclii-l

Ministerut Dezvoltarli Regionale Si Turismului

Rusgia - Technology Approval — depepancHar Cnyx6a Mo Hapsopy B Cipe
3aumtel (pes Motpebutenein W Bnarononyuns Yenoeka (Federal Service
Environmenlal Protection)

Russia - CPT Ceuaetenscteo o Pocoumckux Ctangaprax (Cerlifigation of Rusaiaq
Standards) — BioSTORM: - All sizes

Russia — PMPC (Russian Maritime Regisler of Shipping) MEXYHAPOOHO
CBWIETENLCTBO O MPENOTBPAWEHKMN 3ATPASHEHWA CTOYHLIM
BOLAMU - International Sewage Pollution Prevention Cerlificate

SASO (Saudi Arablan Standards Organization) Cerified ‘.
ETL (UL} — Lisied to US sletlrical certification requirements l
U.K. — United Kingdom Depariment of Trade — FAST* Technology Approval l

U.S. Coasl Guard - 33CFR159, MEPC.158(55) — FAST® Technology Approval io
Type 1| MSD (Marine Sanitation Devices)

U.8. EPA-ETV (Environmenial Technology Verification) — validates the per{ormancqI
of technology that may imprave the protection of the environmenl. — RelroFAST
Reporl No. 03/08/WQPC-SWP - SepliTech®, Reporl No. 02/04/WQPC-SWP \

...and MORE!

« www.saentitech.com ¢ www.sciencofast.d
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