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A

Basis for Influent Flow Characterization

1. Normal Flows and Waste Loads

The announced development with the Ford Motor Company (Ford) assembly plant
and the SK Innovations battery plant, included 5,600 jobs. Additionally, provisions
are for the future inclusion of a supplier park, technical school, and approximately
600 acres remaining to be marketed by the State of Tennessee for additional
industry. In order to develop design waste loads, data was provided from Ford that
included their anticipated flows and waste loads for both the Ford plant and the SK
battery plant based on their knowledge of the anticipated plants. Of the total design
capacity of 5.1 MGD, the Ford/SK site has been allotted 3.2 MGD. The remaining
1.9 MGD is be reserved for the technical school and other developments onsite.

2. Peak Flow

There is no existing sewer collection system at the Megasite. Although no peak
flow rate has been required by Ford and SK Innovations, the Megasite WWTP is
designed to hydraulically pass a flow rate of 10.2 MGD to accommodate for the
possibility of inflow and infiltration in an aged collection system. The forcemain
to transport the treated effluent from the wastewater treatment plant to the
Mississippi River is rated for a flow of 5.1 MGD. Since only 5.1 MGD can be
transported to the Mississippi River, peak treated wastewater from rainfall events
can be stored in the emergency effluent lagoon until it can be pumped to the
Mississippi River. The emergency effluent lagoon has a holding capacity of 71.4
million gallons which is 14 days storage at a 5.1 MGD flow.

Characterization of Flows and Waste Loads

The Ford/SK plant will be pre-treated and required to meet the United States
Environmental Protection Pretreatment Standards for Categorical Industrial Users. The
Megasite Authority has begun the process of establishing the pretreatment program and
has had talks with TDEC concerning the pretreatment limits. The waste data that Ford
provided was used for the 3.2 MGD flow anticipated form the Ford/SK facilities. The 3.2
MGD flow from Ford/SK includes approximately 0.5 MGD of domestic flow. Traditional
textbook values were used for the remaining 1.9 MGD capacity to be used for the technical
school and remaining acreage for future development. This is the same design practice
used for all municipal wastewater treatment plants as they are all designed with excess
capacity for future growth. The resulting waste loads for the design of the wastewater
treatment plant are summarized below on Table No. 1.
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Table No. 1
Proposed Design Waste Load Conditions
Characteristic Design
Average Flow (MGD) 5.1
5-day Biochemical Oxygen Demand (LB/DAY) 7,600
Total Suspended Solids (LB/DAY) 4,500
Total Kjeldahl Nitrogen (LB/DAY) 730
C. Unit Process Design Parameters

1.

Preliminary Treatment Facilities

Below is a short description of the unit processes incorporated into wastewater
treatment plant to serve the Memphis Regional Megasite. Attached in the appendix
IS a unit process schematic drawing.

a.

Screenin

The proposed screening facilities will consist of two mechanically cleaned
bar screen with one-quarter inch openings. The mechanically cleaned bar
screens will be located in open channels at the proposed headworks
structure. Each bar screen channel is four feet wide and has a depth of five
feet. Each of the fine screens will be designed to accommodate a 10.2 MGD
hydraulic loading when the screen is 30% blinded without overflowing the
screen channel. Isolation gates are provided such that each mechanically
cleaned screen may be taken out of service for maintenance while the other
screen remains in service. Screenings from the %-inch opening fine screens
are estimated to be generated at a rate of approximately 7.5 ft3/million
gallons. The screening conveyance equipment will be adequate for the
screenings generated. These screening facilities are considered protective
of downstream unit processes based on the characterization of flows and
waste loads presented at Section B.

Grit Removal

The proposed grit removal facilities will consist of one vortex-type grit
removal unit capable of the following minimum grit removal efficiencies at
flow rates reaching 10.2 MGD:

o 95 9% of grit greater than 75 mesh in size

A bypass of the vortex-type grit removal unit process will be provided by
means of manipulating a series of gates. The grit classification, washing
and dewatering equipment will be adequate for the grit generated. These
grit removal facilities are considered protective of downstream unit
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processes based on the characterization of flows and waste loads presented
at Section B.

C. Flow Measurement and Sampling

The influent sampler is proposed to be located at the headworks structure
and automatically vary the influent sampling rate in response to the influent
flow rate. Influent flow is measured by a 12-inch Parshall Flume located
just downstream of the grit removal unit.

Activated Sludge/Nitrification/Advanced Wastewater Treatment

A four-reactor basin sequencing batch reactor (SBR) system will be installed to
provide secondary treatment, nitrification, and endogenous denitrification. The
SBR Basins are proposed to utilize fine bubble membrane type aeration,
submersible mixers, and floating decanters. Flow is split to the appropriate
sequencing batch reactor via electronically operated plug valves. One SBR basin
is in fill mode at all times. A PLC based control system is proposed which is
capable of operating any number or combination of the SBR basins including single
basin operation through a cycle consisting of the five proposed phases of anoxic
fill, aerated fill, react, settle, and decant. The typical cycle length is six hours but
is adjustable by the operator for treatment flexibility. The PLC will monitor the fill
rate of the SBR to adjust cycle times in times of peak flows. Dissolved oxygen
(DO) sensors are located in each aeration basin, allowing DO control of variable
speed blowers. During each SBR basin decant cycle, an electrically operated
butterfly valve located on the decant line of the SBR basin slowly opens and allows
clear effluent to flow from the SBR basins to the effluent disc filters. The decant
flow from the SBR is driven by the static hydraulics of the water surface in the SBR
basin, so the decant will begin at its highest flowrate and decrease as the batch is
emptied. The maximum flow rate for the proposed decanters is 8,900 gpm. A
decant flow meter is provided and can be utilized to throttle the flow through each
decant butterfly valve, reducing the flowrates to the effluent disc filters.

The SBR process will be designed to achieve the effluent quality targets listed at
Table No. 2 when properly operated. Additionally, the SBR activated sludge
system will be designed to provide biological nitrification/endogenous
denitrification to reduce total nitrogen in the effluent. In addition to the total
nitrogen removal achieved, the biological nitrification/endogenous denitrification
capability of the SBR system will improve process stability by avoiding
filamentous bulking, enhance removal of many recalcitrant pollutants and reduce
energy consumption due to the oxygen credit associated with endogenous
denitrification and higher oxygen transfer efficiency.
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Table No. 2
Design Effluent Quality Targets for the Megasite
Wastewater Treatment Plant Improvements that
Comply with Requirements of Tennessee Department of
Environment and Conservation Rule Chapter
0400-40-03-.06 Antidegradation
Memphis Regional Megasite Wastewater Treatment Plant Improvements
Stanton, Tennessee
Wauford Project No. 3679

Effluent Parameter Value
Dissolved Oxygen 1.0 mg/l (minimum)
pH 6.0 S.U. (minimum)
pH 9.0 S.U. (maximum)
Total Suspended Solids 30 mg/l (monthly average)
Total Suspended Solids 40 mg/l (weekly average)
Total Suspended Solids 45 mg/l (daily maximum)
Settleable Solids 1.0 ml/I (daily maximum)
Chlorine, total residual 2.0 mg/1 (daily maximum)
E. coli 941/100 ml (daily maximum)
E. coli 126/100 ml (monthly geometric maximum)
BODs 25 mg/l (monthly average)
BODs 35 mg/l (weekly average)
BODs 40 mg/| (daily maximum)

The operational protocol for the four-basin SBR process proposed to achieve the
design effluent quality targets listed at Table No. 2, along with
nitrification/denitrification, is described hereinafter. The design and operational
characteristics associated with this operational protocol at the design flow and
waste loads listed at Table No. 1 and producing the effluent characteristics
exhibited at Table No. 2 follow:

Total Reactor Volume (4 Basins) : 5.1 MG at BWL
Individual Basin Length 200 feet
Individual Basin Width 50 feet
Length to Width Ratio in Reactor Compartment D4
Bottom Water Level Depth . 18 feet
F:M Ratio : 0.05
MLSS Concentration © 3,384 mg/l
Sludge Production 5,740 Ibs/day
Hydraulic Retention Time . 24 hours
Aeration System Type . Perforated membrane,
fine bubble diffused aeration
Mixing System Type . Submersible Mixers (Anoxic

Phase) & Perforated fine
bubble  diffused aeration
(Aerobic Phase)
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Summer Mass Oxygen Required for Total Reactor

Volume 8,530 Ibs/day
Winter Mass Oxygen Required for Total Reactor

Volume 8,180 Ibs/day
Summer Inlet Cubic Feet per Minute (Air) @ 100°F,

75% RH and 14.33 PSI : 1,915 ICFM/basin
Winter Inlet Cubic Feet per Minute (Air) @ 0°F,

75% RH and 14.33 PSI : 1,508 ICFM/basin
Influent Wastewater CBODs: TKN : 1041

Ratio

Effluent Filtration

Effluent disc filters are proposed to filter decant from the SBR basins and provide
additional assurance that the Megasite WWTP will meet its effluent limitations.
Additionally, the filtered effluent will be better suited for reuse, which Ford is
requesting. There are three effluent filter units, each sized to handle 5,000 gpm
each. This will allow the staff to have one unit out of operation and still easily
handle the peak flow of 8,900 gpm with the other two units. The filters will have
a 10-micron filter. Waste as a result of filter backwash cycles drains to the Local
Pumping Station. Effluent from the disc filters flows to the Effluent Flow
Equalization/Chlorine Contact Basin.

Disinfection

The Effluent Flow Equalization/Chlorine Contact Basins receive flow from the
effluent disc filters. Operators may choose from two feed points for sodium
hypochlorite. The feed point upstream of the effluent disc filters may be used
continuously or periodically by the operators in order to prevent biological growth
from occurring within the disc filters. The feed point downstream of the disc filters
may be used by operators to feed the required sodium hypochlorite to achieve the
chlorine residual required for disinfection. The sodium hypochlorite feed pumps
are proposed to automatically vary the chemical feed rate in response to the flow
rate measured by the decant flow meter. The effluent flow equalization/chlorine
contact basins are each designed with a length to width ratio of approximately 30:1.
Sufficient volume for the required contact time at peak and average flow rates is
maintained within the basins by the effluent pumping station automatic control
system. Isolation valves are provided such that one effluent flow
equalization/chlorine contact basin may be taken out of service for cleaning and
maintenance purposes.

Since the chlorine contact basins are also used for flow equalization, there is
significant volume available. Maximum volume for each of the chlorine contact
basins is approximately 440,000 gallons (0.88 MG total for both). Using the pump
on elevation as the minimum volume for disinfection and one chlorine contact basin
out of service, the basin will provide an approximate volume of 188,500 gallons.

5
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The theoretical hydraulic detention time with only one chlorine contact basin in
service will be as follows:

Design Flow Rate (5.1 MGD) 53 minutes
Peak Flow Rate (10.2 MGD) . 26.6 minutes

The chlorine contact chamber will be directly connected to the effluent pumping
station and can be used as an extended wetwell to hold entire decants if needed.
This stored volume along with the variable frequency drives (VFD’s) controlling
the effluent pump speeds will allow the effluent pumps to operate at a near-
continuous discharge rate even when decant discharges from the SBR basins are
intermittent when normal influent flow rates are less than design influent flow rate.

At the effluent end of the chlorine contact chamber, there is the Effluent Retention
Facility Transfer Pumping Station utilizes two variable speed vertical turbine
pumps which have a peak capacity of 10.2 MGD each. Effluent flow is
automatically diverted to a 71.4-million-gallon effluent retention facility by the
Effluent Retention Facility Transfer Pumping Station when the water level in the
effluent flow equalization/chlorine contact basin reaches an adjustable elevation.
This flow is measured by an electromagnetic flow meter at the effluent retention
facility transfer pumping station.

Dechlorination will be required to comply with the proposed 2.0 mg/l chlorine
residual limitation. A chemical feed point for sodium thiosulfate is located on the
effluent force main to the Mississippi River for dechlorination purposes. The
sodium thiosulfate feed pumps are proposed to automatically vary the chemical
feed rate in response to the flow rate measured by the Mississippi River effluent
flow meter.

Effluent Pumping Station

The Effluent Pumping Station receives flow from the Effluent Flow
Equalization/Chlorine Contact Basin. The Effluent Pumping Station also receives
flow being returned from the effluent holding lagoon and directly from Ford’s
retentate from the reverse osmosis process. There are three sets of vertical turbine
pumps in the effluent pumping station.

The first set is the Mississippi River effluent pumps. There are four variable speed
vertical turbine effluent pumps provide a peak flow of 5.1 MGD effluent pumping
capacity to the intermediate effluent pumping station (Covington) with two effluent
pumps operating at full speed. Two pumps will always operate at the same time.
This flow will be measured by the Mississippi River effluent electromagnetic flow
meter.
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The second set of pumps are the effluent transfer pumps to Ford’s storage tank for
further treatment prior to being used in the assembly plant. This set contains three
variable speed vertical turbine pumps each is rated at 2,080 gpm (3MGD). The
treated storage tank on Ford’s site is 400,000 gallons. This flow will be measured
by the Ford Effluent Transfer electromagnetic flow meter. Downstream of this
flowmeter is a vault for sodium hypochlorite injection prior to leaving the site going
to the Ford site.

The last set of pumps will be used for onsite use of treated effluent. This set will
include two pumps with variable speed vertical turbine effluent pumps provide
flushing water for various plant processes including the headworks equipment and
sludge press equipment.

The effluent sampler is proposed to sample flow from the wetwell of the Mississippi
River effluent pumps. This will include the plants effluent, any return flow from
the storage lagoon, and any direct flow from Ford’s retentate from the reverse
osmosis plant. The sampler’s rate which varies proportionally in response to the
flow rate measured by the Mississippi River effluent flow meter. If effluent flow
from the wastewater treatment plant exceeds the capacity of the effluent pumps (5.1
MGD) or if the effluent pumps or force main are shut down for maintenance,
effluent flow is first stored in the effluent flow equalization/chlorine contact basins
until they become full and is then automatically diverted to a 71.4-million-gallon
effluent retention facility by the Effluent Retention Facility Transfer Pumping
Station. Isolation valves are provided such that the Effluent Pumping Station can
be taken out of service and all effluent flow can be directed to the Effluent Retention
Facility Transfer Pumping Station.

Effluent Storage

The Effluent Retention Facility is an earthen basin with a holding capacity of 71.4
million gallons. This basin is being designed and constructed in a separate contract
for this project.

The Effluent Retention Facility Return Pumping Station utilizes variable speed
submersible pumps which have a peak capacity of 5.1 MGD each. At a time
deemed appropriate by the operators, treated wastewater stored in the effluent
retention facility can be returned to the effluent pumping station by the Effluent
Retention Facility Return Pumping Station by manually initiating operation of one
or both effluent retention facility return pumps. The pumps will automatically stop
when the water level in the effluent retention facility reaches low level.
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7.

Sludge Processing and Disposal

a. Sludge Digestion

The Aerobic Sludge Digesters are designed to achieve 38% volatile solids
reduction during the winter months. Biosolids are pumped from the SBR
basins to the aerobic digesters utilizing constant speed submersible
wastewater pumps which are located in each SBR Basin. Sludge wasting is
automatically initiated by the SBR control system. The operator selects a
desired volume of sludge to be wasted. The waste sludge pump operates
until the desired total volume of sludge is wasted as measured by the waste
sludge flow meter. A PLC based control system is proposed which provides
for automatic aeration for the Aerobic Sludge Digesters. During each
Aerobic Digester decant (manually initiated), an electrically operated
telescopic valve located on the decant line of the Aerobic Digester slowly
lowers and allows clear supernatant to flow from the Aerobic Digester to
the Local Pumping Station.

b. Sludge Dewatering System

The Sludge Processing Building is proposed to house two sludge screw
presses which results in a dewatered sludge having a target solids content
of 20%. Wastewater from the sludge dewatering process drains to the Local
Pumping Station. The final product of the dewatering process is a class “B”
sludge for land application or landfill disposal. The current operations will
be to landfill the dewatered sludge.

Effluent Force Main

Effluent from the Megasite wastewater treatment facilities is proposed to be
pumped through a force main to a discharge point at river mile 768 of the
Mississippi River. The Effluent Force Main, Intermediate Pumping Station, and
Mississippi River Outfall have previously been approved by TDEC and are
currently under construction.

D. Pump Hydraulics

1.

On Site Pumping Station

The on-site pumping station will consist of a duplex submersible-type pumping
station on the east side of the wastewater treatment plant. The purpose of the on-
site pumping station is to transport on-site waste collected throughout the site
including the administration/laboratory building, headworks, sludge dewatering,
and basin drains. The collected wastewater is pumped to the headworks for
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treatment by the plant. The system head curve and the pump discharge capacity are
depicted in Appendix.

Effluent Retention Facility Transfer Pumping Station

The Effluent Retention Facility Transfer Pumping Station utilizes two variable
speed vertical turbine pumps which have a peak capacity of 10.2 MGD each.
Effluent flow is automatically diverted to a 71.4-million-gallon effluent retention
facility by the Effluent Retention Facility Transfer Pumping Station when the water
level in the effluent flow equalization/chlorine contact basin reaches an adjustable
elevation. The system head curve and the pump discharge capacity are depicted in
Appendix.

Effluent Retention Facility Return Pumping Station

The Effluent Retention Facility Return Pumping Station utilizes variable speed
submersible pumps which have a peak capacity of 5.1 MGD each. At a time
deemed appropriate by the operators, treated wastewater stored in the effluent
retention facility can be returned to the effluent pumping station by the Effluent
Retention Facility Return Pumping Station by manually initiating operation of one
of the effluent retention facility return pumps. The pumps will automatically stop
when the water level in the effluent retention facility reaches low level. The system
head curve and the pump discharge capacity are depicted in Appendix.

Effluent Pumping Station

The effluent pumping station will consist of four identical vertical turbine-type
variable speed pumps. These effluent pumps will operate in tandem with the
proposed 18-inch size effluent force main to pump disinfected effluent to the
Mississippi River. Additionally, three variable speed vertical turbine pumps will
pump through a 12-inch forcemain to provide treated effluent to the Ford reuse
storage tank for further treatment prior to being used in the assembly plant. The
Effluent Pumping Station will also have two variable speed vertical turbine effluent
reuse pumps provide flushing water for various plant processes including the
headworks equipment and sludge press equipment.

The four Mississippi River effluent pumps will be sized to pump 1,800 gpm each,
this will allow the 5.1 MGD flow to be pumped with two pumps operating at full
speed. This will leave two pumps for redundancy. The three Ford effluent reuse
pumps are rated for 2,080 gpm each to provide the maximum desired flow of 3.0
MGD in a 12-hour time frame. The two remaining vertical turbine pumps will be
rated for 300 gpm each to furnish chlorinated effluent for washdown and equipment
wash water.
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E. Chemical Feed Pump Selection

Chemical feed pumps will be required to administer dosages of sodium hypochlorite
solution and sodium thiosulfate. It is proposed to use peristaltic metering pumps for both
the sodium hypochlorite and sodium thiosulfate feeds. The feeds will be flow paced by
magnetic flowmeters.

Preliminary determination of peak dosage rate for sodium hypochlorite solution (12.5 trade
percent) is 0.19 gallons/minute.

Preliminary determination of peak dosage rate for sodium thiosulfate solution is 0.06
gallons/minute.

F. Chemical Storage

Chemical storage will be provided in a new totally enclosed, heated and ventilated
chemical feed room. Space will be provided for the sodium hypochlorite solution and
sodium thiosulfate:

Chemical Storage Volumes
Sodium Hypochlorite Sodium hypochlorite solution
will be stored in one 6,000-
gallon tank
Sodium Thiosulfate Sodium thiosulfate solution will
be stored in one 6,000-gallon
tank

G. Reliability Levels for Equipment and Power Supply

The project described in this report will comply with the requirements for Reliability Class
Il for equipment and electric power systems published at Chapter 1, Sections 1.4 and 1.5
of Design Criteria for Review of Sewage Works Construction Plans and Documents
effective November 1, 2017.

H. Energy Saving Solutions Considered

Energy saving features incorporated into the project described in this report include

o variable speed drives on all pumps and blowers,
. endogenous denitrification capability, and
o blower controls based on dissolved oxygen and oxidation-reduction potential

conditions in the SBR basins to maximize the oxygen equivalence of the
denitrification reaction.

10
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Odor Control Consideration

Odor control considerations include the location of the influent screenings repositories as
far as possible on the site from adjacent residences and the use of grit washing to minimize
organic matter in the grit dumpster. Additionally, there is an odor control until at the
headworks utilizing water and ozone.

Corrosion Control Consideration

Fiberglass, aluminum, and stainless steel (Type 304 and Type 316) and special coatings
will be utilized where corrosive conditions could occur such as at unit operations providing
processing of raw wastewater and in chemical storage spaces.

Not Applicable

Not Applicable

Flow Data

Flow data will be collected at the following locations in the project described at this
captioned report:

¢ Influent Flow Rate and Totalized Parshall Flume at the Headworks
Flow Volume Structure
e SBR Decant Flow Rate Magnetic Flow Meter located on the

common pipeline transporting
decanted flow from the Sequencing
Batch Reactors to the Effluent
Filtration and Chlorine Contact Basin

e Ford’s Reverse Osmosis Retentate Magnetic Flow Meter located on the
Flow to the Effluent Pumping Station  6-inch proposed force main pipeline
from Ford discharging to the Effluent
Pumping Station

o Treated Effluent Transfer to the Magnetic Flow Meter located on the
Storage Lagoon 16-inch proposed force main pipeline
discharging to treated effluent storage
lagoon

o Treated Effluent Returned Flow from Magnetic Flow Meter located on the
the Storage Lagoon 16-inch proposed force main pipeline
discharging to the Effluent Pumping
Station

11
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e Treated Effluent Transfer to the Ford Magnetic Flow Meter located on the
Site 12-inch proposed force main pipeline
discharging to Ford’s storage tank

e Effluent Flow Rate and Totalized Magnetic Flow Meter located on the
Flow Volume to Outfall 001 18-inch proposed outfall force main
pipeline discharging to Mississippi
River

N. Not Applicable

0. Potential Reuse

Ford has the goal of 100% reuse water for the non-domestic water needs for the assembly
plant. The wastewater treatment plant will have separate effluent pumps to transfer treated
effluent to the Ford site for further treatment prior to use in the assembly plant.
Additionally, there will be onsite use of treated effluent for flushing water for various plant
processes including the headworks equipment and sludge press equipment.

P. Status and Coverage of All Required/Anticipated Permits

1. National Pollutant Discharge Elimination System Permit (NPDES)

The current NPDES Permit No. TN0O081906 has an effluent flow rate of 5.1 MGD.

2. Notice of Intent (NOI) for General NPDES Permit for Stormwater Discharges from
Construction Activities (TNR 100000)

This NOI will be submitted after the construction contractor for the project
described at this captioned report is selected.

Q. Tables Demonstrating Unit Process Conformance to the Appropriate Design Criteria
Requirements

1. Nitrification

Design Criteria Proposed Design
Use 4.6 pounds of oxygen per pound of Kjeldahl nitrogen to  Used 4.33 pounds of oxygen per
calculate oxygen requirements for nitrification. (Chapter pound of nitrogen oxygen
8.2.1.2a) demand. Nitrogen oxygen

demand equals mass influent
total Kjeldahl nitrogen minus
0.082 times the mass of biosolids
generated minus the mass of
effluent total Kjeldahl nitrogen.

12
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Provide capability to maintain 2.0 mg/I or greater dissolved  Capability to maintain 2.0 mg/l
oxygen concentration in aeration basin (Chapter 8.2.1.2b.) dissolved oxygen concentration
in aeration basin is provided.

Provide 7.1 pounds of alkalinity as CaCQOj; per pound of Alkalinity is sufficient in the raw
NHs-N oxidized (Chapter 8.2.1.2¢.) wastewater to provide more than
7.1 pounds of alkalinity per
pound of NH3-N oxidized.

Provide means to maintain pH values within range of 6.5to  Alkalinity is sufficient in the raw
8.4 standard units (Chapter 8.2.1.2d.) wastewater to maintain pH in
the range of 6.5 to 8.4 standard
units.

2. Disinfection

Design Criteria Proposed Design

Dosage capacity for nitrified effluent shall be between 2 and  Dosage capacity for 4 mg/l at peak
6 mg/l (Chapter 10.2.2.2) flow rate is provided.

Mixing in pipe flow must provide for a Reynolds number A 30-inch static mixer is provided
of 1.9 x 10* or greater (Chapter 10.2.2.3a) after the injection quill to provide

adequate mixing.

Pipes up to 30 inches in diameter must have chlorine A center-of-pipe injection quill will
solution injected into the center of the pipe (Chapter be used on the 30-inch size pipe.
10.2.2.33)

Chlorine must be applied at least 10 pipe diameters Chlorine injection point is 60 feet
upstream from inlet to chlorine contact tank (Chapter upstream from inlet to chlorine
10.2.2.33) contact tank in a 30-inch size

pipe.

Chlorine contact tank shall provide a minimum of 30 Chlorine contact with only one
minutes detention at average design flow and 15 minutes basin provides the following
at daily peak flow (Chapter 10.2.2.5) theoretical hydraulic detention

times:

Design Flow (5.1MGD)-53 minutes
Peak Flow (10.2MGD)-26.6

minutes
3. Effluent Pumping Station
Design Criteria Proposed Design
Protection from the 100-year flood for the station’s All operational components are
operational components must be provided (Chapter 2.5.1) above the 100-year flood
elevation

For three or more units the Division requires a design to fit ~ Four identical pumping units are
actual flow conditions and must be of such capacity that, provided. Only two pumps are

with any one unit out of services, the remaining units will  required to pump the required 5.1
have capacity to handle the maximum wastewater flow MGD, thus with one unit out of
(Chapter 2.5.2) service, the remaining pumps are

13
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capable of handling the 5.1 MGD
effluent flow.
R. Recommend Inclusion of Cut Sheets
Attached

14



APPENDIX



/4.1 MG EFFLUENT
STORAGE LAGOON

16~

|

20" EFFLUENT FORCEMAIN TO MISSISSIFFI RIVER
6” FORD REVERSE OSMOSIS RETENTATE LINE

127 EFFLUENT FORCEMAIN TO FORD

GRIT TO LANDFILL

SCREENINGS TO LANDFILL

18" RAW WASTEWATER
FORCEMAIN FROM MEGASITE

A

FORD TREATED
EFFLUENT FLOW
METER

EFFLUENT RETENTION
FACILITY RETURN
PUMPING STATION

Q 0"

Q

16" FORCEMAIN

W

MISSISSIPPI RIVER
EFFLUENT FLOW
METER

70 LAND AFPPLICATION OR LANDFILL

HEADWORKS
30" :<
—
A — e
ﬂ
GRIT REMOVAL PARSHALL RAW WASTEWATER
FLUME SCREEN W/ MAX
Yo" OPENING
SLUDCE _ g
-
| ! !
' .
5.1 MGD SEQUENCING BATCH REACTORS SLUDGE
AN
AN
N ./
Q ("\ 750,000 GALLON
Q s AEROBIC DIGESTER (2)
LOCAL PUMPING /
STATION v ——
* * * |
—
v SLUDGE PROCESSING BUILDING
30" —
SLUDGE PUMPS, POLYMER FEED,
AND DEWATERING PRESS
EFFLUENT FILTRATION,

!
DODIDOOO

EFFLUENT PUMPING
STATION BUILDING

FORD RETENTATE
FLOW METER

CHEMICAL FEED BUILDING

30"
<

EFFLUENT TRANSFER
PUMPING STATION

OO

30)'

EFFLUENT FLOW EQUALIZATION,/
DISINFECTION CONTACT BASIN

30 950€e

CONSULTANTS:

WAUFORD

Jackson, Tennessee
(731) 668-1953
www.jrwauford.com

e —
THE SEAL ON THIS DOCUMENT WAS AUTHORIZED BY:

SEAL ID:
DATE:

MEMPHIS REGIONAL
MEGASITE

WASTEWATER TREATMENT
AND DISPOSAL FACILITIES

STATE OF TN

SBC PROJ #
529/000-02-2010-04

CLIENT PROJECT NO:

A

NO. DATE SUBJECT

REVISION OR ISSUE

SSOE, Inc.

320 Seven Springs Way, Suite 350
Brentwood, TN 37027
T 615-661-7585 © 2011

012-02080-16

WAUFORD PROJECT NO: 3679

PROJECT MANAGER: D. HIBDON
DESIGNED: S. DANIEL
CHECKED: G. DAVENPORT

DRAWING TITLE:

UNIT PROCESS
SCHEMATIC

NO SCALE

DRAWING NO:

SSOE PROJECT NO:

100-C-XXX

C:\Users\Alan\J R WAUFORD & CO\3679 - Drawings\HYDRAULIC PROFILE\UNIT PROCESS SCHEMATIC.dwg

DATE: Apr 18,2022 - 3:28pm USER: Alan


AutoCAD SHX Text
SCREENINGS TO LANDFILL

AutoCAD SHX Text
GRIT TO LANDFILL

AutoCAD SHX Text
18" RAW WASTEWATER FORCEMAIN FROM MEGASITE

AutoCAD SHX Text
RAW WASTEWATER SCREEN W/ MAX 14" OPENING

AutoCAD SHX Text
PARSHALL FLUME

AutoCAD SHX Text
GRIT REMOVAL

AutoCAD SHX Text
HEADWORKS

AutoCAD SHX Text
750,000 GALLON AEROBIC DIGESTER (2)

AutoCAD SHX Text
TO LAND APPLICATION OR LANDFILL

AutoCAD SHX Text
SLUDGE PROCESSING BUILDING 

AutoCAD SHX Text
SLUDGE PUMPS, POLYMER FEED, AND DEWATERING PRESS

AutoCAD SHX Text
EFFLUENT FILTRATION/ CHEMICAL FEED BUILDING

AutoCAD SHX Text
EFFLUENT FLOW EQUALIZATION/  DISINFECTION CONTACT BASIN

AutoCAD SHX Text
EFFLUENT PUMPING STATION BUILDING

AutoCAD SHX Text
MISSISSIPPI RIVER EFFLUENT FLOW METER

AutoCAD SHX Text
EFFLUENT RETENTION FACILITY RETURN PUMPING STATION

AutoCAD SHX Text
16" FORCEMAIN 

AutoCAD SHX Text
30"

AutoCAD SHX Text
30"

AutoCAD SHX Text
30"

AutoCAD SHX Text
30"

AutoCAD SHX Text
20" EFFLUENT FORCEMAIN TO MISSISSIPPI RIVER

AutoCAD SHX Text
16" FM

AutoCAD SHX Text
16"

http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
http://www.ssoe.com
AutoCAD SHX Text
5.1 MGD SEQUENCING BATCH REACTORS

AutoCAD SHX Text
74.1 MG EFFLUENT  STORAGE LAGOON 

AutoCAD SHX Text
SLUDGE

AutoCAD SHX Text
SLUDGE

AutoCAD SHX Text
LOCAL PUMPING STATION

AutoCAD SHX Text
8"

AutoCAD SHX Text
8"

AutoCAD SHX Text
FORD TREATED EFFLUENT FLOW METER

AutoCAD SHX Text
12" EFFLUENT FORCEMAIN TO FORD

AutoCAD SHX Text
6" FORD REVERSE OSMOSIS RETENTATE LINE

AutoCAD SHX Text
EFFLUENT TRANSFER PUMPING STATION

AutoCAD SHX Text
FORD RETENTATE FLOW METER


LLZ0TA | 'pamasay sydn py 0207 wbuAdon o

[ wodrvaadnp'avam |

SLFECESU00 AL |

SLITPELEEES |

C08R'YSL686d  t

toser W weufes |

UNep weag e gggt | Lenkmdion vasedng

++ Bumas uanaid o)
#'(8L9 'T30IEA "WrSddd 'Sdd'ST) Sieg duiplest soy pasn 5] 6§'=(:071} (2920 LOS QH ) SUCEES|idcE [212USE o} pesn 45 RlTOuT gptLx

‘DLOT P WG 8 SOW STMESE (rio) £ol:LB (SRIBIS 0L) SOMREL SHEMSISEAN [0} SPUERURIS PapuaLlWDayEs ARIRADAMN ‘WSO8 ‘DLOE {ensge
#4"2US515 pauRsP AEINEYDW Jo sSuado a uBno sdyy o g0 s

2EAA) SUS[IRIDAI SSIPEAH o AUelUS Jnespkid sseauaisiay

"R 519 pliE ‘D] 4 'Welme 9 Ajddl tolt seop sty "Rame SUjUARKS 0 IUACE (ELde UE 23ASUA DU RRERUOR SYUMXGL] LSS S daay o} UOREIAdE Ul Tl g a0

50]34 0] pApACIY satl suBsap Aloeiises
"5} $Z° | UBY) S53] DU 3G p{RYYs senmeien yawdde 'suoipucs oy abesene ub|Sap Ty

(201 Wepleoz mald (BZ) ). (o=t uenenbae newsy Bujse pejeinarea st sR0; pRe

U yjdap Jetem ) 00"} JO WL @ S2Uinka bassdng

U O8I TSN DUIPUIE %SE 09N 65 5

Fi:x4

5L 971 oy | oter | ot | esp | ezo | eso | smo | wsz | ooe | eov | oob | szo | ove | sddd | 2
H 00°E IMMSTT CUPUIR %8¢ GO 0L 01 .
g8z | et 5rz gv | ter | ovs | 860 | sz0 | sso | ewa | wmez | oot | eoF | ook | STD | 0Z0L | Sddd | L
SR TR Y- (" T R T AR VO R A o I N (P R ST I BT P .
sWeWWoD sso1 | Apema | SOl | mcopa | Apoa | B e [ BN | sine oSS0 gnn | deg | wema | owena | S | mey | PPON| N
prar |msumag i oo | g | oasdp | CEMOL N Sl | 9SOID | IR g serad | feuuegs | un | euueyn |WSIWRE L0 | POl [95R0
* " USUMD] “hsdn £ ased apis Ieg B Busdo
QDI 02°C} - MOl ¥Bad
Q9K O4'S - Mol eBauany
do9P 3 00°5 X SRIM I 00" - SUSSUSWIG [uuey iSHON
£ 1612 % 0a
NL ‘dinsm reuciBey siydwepn | 3eafery
LZ0TLEH 1R

SN (ESN5US) T3 amT
S3]|NBIPAH |[sUUBYS) 2 SSO[pRaH Uss1ag Jeg

2[qe |, vageayddy weoisny

NOHIdNQ il




TTTT] Model VMR
Multi-Rake Screen

Product Information Guide

/\_/

ulcan

Find more product information at:

vulcanindustries.com




Model VMR Multi-Rake Screen

Chain Take-Up Mechanism

Upper Stainles Steel
Drive Sprockets

Wiper Mechanism

Internal to screen frame W|th no ~ ; & Drive Options
brushes or water required. !
TEFC and explosion-proof
motors available with variable
frequency drive (VFD) for soft
start and flexible operating

speed control.

Stainless Steel Side Frame

Full Frame (as shown), and
Spliced Frame (for installation in
existing buildings) are available.
Standard side frames are formed

from 1/4" thick stainless steel
plate with four engineered bends
for rigidity creating a side frame
width of 28" - the strongest
frames in the industry.

Stainless Steel Chain Guides

Dead Plate Drive Chains
Heavy-duty stainless steel
roller chains.

Rake Heads T

Multiple, large-capacity rake
heads with deep tooth
penetration and positive
engagement of the bar rack.

Choice of Rectangular or
Trapezoidal Bar Rack

Bar spacing from 1/4" to 3"+

Sized For Your Project

Channel widths from 18 inches
to 8 feet, and depths to
over 50 feet.

Lower Engagement System

With choice of guide rail
bearings or sprockets.

Lower Curved Bar
Rack Bars
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Engineered for Capacity,
Known for Reliability

Since 1978, Vulcan has been a leader in manufacturing
quality wastewater equipment. The VMR Multi-Rake
Screen continues this tradition of excellence, incorporating
many of the same features found in our Mensch Severe
Duty™ Bar Screen. Coupling these tried and true features
with Vulcan’s own UL approved fully automatic and
multiple speed controls produces quick and efficient
screenings removal.

Designed for use in high screenings volume applications,
the VMR Multi-Rake Screen can efficiently remove large
amounts of screenings with continuous operation. The
versatility of the VMR Multi-Rake Screen makes it ideal for
special applications of extreme channel depth and severe
screen blinding. Heavy duty components used in the VMR
Multi-Rake Screen ensure a long and productive service
life even under the most severe conditions.

The VMR Multi-Rake screen is an automatic, self-cleaning
mechanical bar screen designed for tough primary and
secondary screening applications.

=SS s AT

A Sequence of Operations

1 The bar rack begins to collect screenings while
the bar screen is in the idle position.

2 As screenings collect and the bar rack blinds,
the upstream water level rises which initiates
a cleaning cycle.

The VMR Multi-Rake Screen can be customized for new
construction as well as existing channels.

L e e T L T LT TR LR R TR

Electrical Controls

Each control panel we provide is designed and
manufactured by highly skilled technicians in our own
electrical facility to meet the specifications for the particular
project. Our panels are UL Listed and can meet UL 508A
or UL 698A standards. Prior to shipment, each panel is
fully assembled and tested with the equipment. Panels
can be installed as free standing, wall mounted or screen
mounted. Control system design can include a variety
of relay or programmable logic devices to interact with
today’s SCADA and HMI systems. Our standard control
package includes timers with ultrasonic differential level
control for starting and stopping the screen. Variable
Frequency Drives (VFD) provide soft motor starts and a
wide range of operating speeds to accommodate each
particular application. Motor current is monitored to
prevent damage to the screen drive system if something
were to lodge into the bar rack. A reversing feature allows
back cleaning of the bar rack to dislodge the object and
then reverses again to continue screening.

Wiper
Mechanism

Discharge
Chute

3 Oneofthe multiple rakes engages the bar rack,
clearing up the debris and transporting it up the
dead plate toward the discharge point.

When the rake reaches the discharge point,
a wiper assembly cleans the rake and directs
the screenings to a receiving device (i.e.
conveyor, screenings press, dumpster).



Model VMR Multi-Rake Screen

A Option1 A Option 2

Heavy-duty stainless steel chain and Heavy-duty stainless steel chain and
lower guide rail engagement system lower sprocket engagement system

T

T
Iil'»l‘ : il

1 ¥ q
!

A Lower Curved Bar Rack

Find more product information at: 212 S. Kirlin Street /\_/

. . Missouri Valley, lowa 51555 USA
vulcanindustries.com 712-642-2755 Fax 712-642-4256

#/ THE PROVEN/SCREEN CHOICE: Rev 2
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ftern B — One (1) Vortex Grit Separator Model GVSP12F-270

General Design Criteria (Each)

Description o Drmensmn/Capacnty uns
Application Domestic Sewage 5creen|ng
Infet/ Efffuent Onentatxon 270 Degrees
Upper Chamber Floor . ‘ Fiat
Rated Capaclty 12.0 MGD
Grit Capture Rating, 95 % grit > 50 mesh
Rated Capacity _
Grit Capture Rating, 85 % grit >70.mesh, < 50 mesh
Rated Capacity ‘ ' 7 _
Grit Capture Rating, 65 % grit =100 mesh, < 70 mesh
Rated Capacity
Grit Specific Gravity 2.65
Chamber Diameter _ 12 Feet
Inlet Width 30 Inches
Effluent Width 60 Inches

Utility Requirements {Each)

Vortex Motor 0.5 HP, 460/3/60 Suitable for use in a Non-
‘ Hazardous location
Grit Pump Motor 7.5 HP (Min} 460/3/60 Suitable for use in a Non-

Hazardous location

Grit System Detailed Scope of Supply (EACH)

Description Material

10 inch torque tube Carbon Steel

Impeller Carbon Steel

Collar Carbon Steel

1.5 inch water scour piping Carbon Steel

4 inch grit lift plping Carbon Steel

Fabricated steel support base for drive housing Welded Steel

Turntable with annular bearing raceway, drive shaft fastened to High Carbon Chrome Alloy Steel

gear hub, and balf bearings protected by elastomer seal

Helfcai gear reducer dlrectiy corinected to motor ‘ “ooo - High Carbon Chromium Bearlng
7 ©steel

Pinion ~ Heat Treated Alloy Steel

Solid external main gear Alloy Hardened Steel

Precision gear/bearing set with fully contoured raceways for drive  Forged Steel, Hardened to 58-60

unit RC

" Motorand directly coupled reducer

Drive supplied with paint system o
One ( 1) 1.5 inch ball valve to control water scour line - Brass

Proposal: 2160434 _Rev2







Parksen

Treating Water Right

FcoCycle SBR™

Sequencing Batch Reactor







The EcoCycle SBR™ Sequence of Operation

JNIL

L

Anoxic Fill
— Influent enters the SBR basin

— No aeration occurs, creating anoxic conditions which promote the growth
of well seitling bacteria

— Residual nitrate is removed

— Phosphorous Accumulating Organisms (PAOs) release stored
phosphorous

React
— Flow is diverted to another SBR basin
— Aeration is turned on

— High oxygen uptake rate during early part of react creates aerated anoxic
condition, promoting simultaneous nitrification and denitrification

— Degradation of organic matter occurs
— Ammonia is converted to nitrate
— Aeration can be cycled on and off to drive denitrification process

— Luxury uptake of phosphorous occurs

Settle
— Noinfluent enters the basin
— Aeration and mixing are turned off to create perfect quiescent conditions

— Entire reactor becomes a clarifier allowing solids to settle to the lower
portions of the reactor

Decant

— Effluent valve is opened

— Aeration and mixing remain off

— Treated effluent is withdrawn from the upper portion of the reactor

— Floating decanter design maximizes distance between withdrawal point
and settling sludge blanket

Idle
— Reactor waits for start of next cycle

— Sludge is wasted from the reactor to maintain desired microbe population









NP 3127 MT 3~ Adaptive 439
Technical specification FISGT
Motor - General axylein brand
Motor number Phases Rated spaed Rated power
N3127.060 21-12-4A1-W 3~ 1745 rpm 10 hp
10hp
ATEX approved Numberof potes Rated current Stator variant
No 4 13 A 12
frequency Rated voltage Insulation class Type of Duty
60 Hz 460V H 51
Version code
060
Motor - Technical
Powerfactor- 11 Load Motoretficiency - £/1 Load Total moment of inertia Starts per haur max.
0.86 B6.5% 1.25 b ft? 30
Power factor - 3/4 Load Matar efficiency - 3/4 Load Starting current, direct starting
0.84 8B.3% 69.9A
Power factor - 1/2 Load Motor efficiency - 1/Z Load Starting current, star-delta
0.77 88.B% 23.3A

Project Created by George Pearn

Block 0 Created on 2/2/2022  Lastupdate 2/2/2022

Program yarsion Batversion UYsa7 proupls)

819 - 1202021 {Buid 144) 1A22022 1555 A1F1 Xyl b SA - EXT



NP 3127 MT 3~ Adaptive 439
=]
Performance curve FEVOT
Duty point axylem brand
Flow Head
529 USg.p.m. 36.2 ft
Curves according to:  Water, purdMater, pure [100%],39.2 °F,62.42 |b/ft’, 1.6891E-5 ft'/s
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NP 3127 MT 3~ Adaptive 439

Duty Analysis

Curves according to:

Water, pure [100%] ; 39.2°F; 62.42Ib/f7; 1.6891E-5ft%/s

EFLEGE

a xylem brand

- 500 GPM

B e e L

439 187mm

0 100

G-||||;|»||i1|11i||||||

200 300 400

Operating characteristics
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Read
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Shaft power Flow Read

hp

USs g.p.m. ft

Shaft power
hp

Hydr eff,

Spec, Energy NP5Hra

kWhiUS MG %
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NP 3127 MT 3~ Adaptive 439

VFD Curve FI%
a xytem brand
Curves according to:  Water, pure,39.2 °F,62.42 [b/ft%, 1.6891E-5 ft*/s
Head | 500 GPM %
i R 74
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503 . ,
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NP 3127 MT 3~ Adaptive 439

VFD Analysis F'%
axylem brand
Curves gccordjgg to: Water, pure [130%] ; 39.2'F; 62.42lb/ft; 1.6891E-_5ft’/s
1 e ‘ Specific energy

500 GPi-

(kWh/US MG

121 KWI/US MG § 3621

[ 181 khius MG |

139 187mm
4 f % :
2: 250,56 US g.p.m. ; :
E 425 He 529.3 US g.p.m : : _
L e S B i i et B N it A O N M B N B L L M A A B L Y N B B AL B NI
0 200 300 400 500 600 700 BOO 900 1000 1100 [USgpm)]
Operating Characteristics
Pumps / Frequency Flow Head Shaft pawer Flow Head Shaft power Hydr.eff. Spedfic energy NPSHre
Systems
4 USg.om fl _hp USg.pm R hp KAWUS MG Fid
500 GPM 60 Hz 529 36.2 6.82 529 36,2 6.82 71.1% 18t 131
500GPM  54.7Hz 438 29.8 4.73 438 29.8 4.73 70% 15% 10.9
500GPM  49.7 Hz 67 25.7 3.48 357 25,7 3.48 68.5% 134 9.32
500GPM  44.7 Hz 289 22 246 289 22 2.46 65,5 % 123 71,92
Project Created by George Peart
Block Created an 2f22022 Last update 2/22022
Progremusrainn s verson Ussrgroup(s}
B1 - 1272021 (A7 144) 120022 1553A1P1 ylrTUSA- EKT




NP 3127 MT 3~ Adaptive 439

VFD Analysis

Water, pure [100%] ; 39.2°F; 62,42ib/ft%; 1.6891E-5ft%/s

FLYGT

axylem brand

IHead

Curves according to:

500 GPM

| _ Specific energy
KWh/US NG

181 KWN/US MG

72:2%

{3621t

39 187rm
] IR :
8
] : 42.5 Hz - | 529.3US g.p.m. ‘ :
GIil1llliI|III||Itll[lI1I|Illl|lll||llll]llII{IIII|IIII|IL1I‘IIII|III
0 100 200 300 400 500 600 760 800 900 1000 100 1200 [USg.p.m]
Qperating Characteristics
:umpé[ Freguency Flow Head Shaft power Flow Head Shaft power Hydr.eff. Spedfic energy NPSHre
yrems USg.p.m ft hp Usgpom t hp MWUS MG i
500GPM  39.8Hz 201 18.9 164 201 18.9 1.64 SB.5% 125 6.78
Project Created by Gearge Peart
Block 0 Created an 2/2/2022 Last npdate 2/2/2022
Program vssion Das veraion Usergrovp(s}
810 - 12HR021 {BFD 144) 120022 1556 A1FY XylemcUSA- EXT




NP 3127 MT 3~ Adaptive 439

Dimensional drawing F%

a xylem brand
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NP 3202 LT3~ 616
Technical specification FLYGT
Motor - General a xylem brand
Motozr number Phases Rated speed Rated power
N3202.185 30-23-6AA-W 3 1170 rpm 45 hp
45hp
ATEX approved Number of poles Rated current Stator variant
No [ 55 A 1
Freguerncy Rated voltage Insulation ciass Type of Duty
60 Hz 460V H St
Version code
185
Motor - Technical
Power factor - 1/1 Load Motor efficlency-1/1 Load Tota§ moment of inedia Starts per hour max.
0.85 89.5% 12,7 b H? 30
Power factar - 3/4 Load Motor efficiency-3/4 load Starting current, direct starting
0.82 90,0 % 330 A
Power factor - 1/2 Lol Motor eHiclency - 1/2 Load Starting cusrent, star-deita
0.73 89.5% 110 A

Project Created by George Peart

Block 1} Created on 2/242022  Llastupdate 2/2/2022
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NP 3202LT3~ 616

Performance curve

Duty point

FLYGT

a xylem brand

Flow
3630 US g.p.m.

Head
3741t

Curves according to:  Water, purd¥ater, pure [100%],39.2 °F,62.42 b/ft%, 1. 6BILE-5 ft*fs
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NP 3202 LT3~ 616

Duty Anaiysis F%
a xylem brand
Curves according to: Water, pure [100%] ; 39.2°F; 62.42Ib/f; 1.6891E-5f%/s
[ﬂ]_i Head. ool : : : 1

2 _ .
3 3628 US g.p.m. | ;
[0 e e e e S e I ENN N B e i i Mt M s S S B S S B ) S S S S E B S B B B B S B
0 1000 2000 3000 4000 5000 6000 7000 [US g.p.m.]
I
Operating characteristics
Pumps f Flow Head Shaft power Flow Head Shaft power Hyde.eff. Spec Energy NPSHr2
Syste
yetems US g.p.m. fl e USgpm  fi bp KWH/US MG _ft
1 35830 374 424 3630 374 424 B0.9 % 161 213
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Biock Created on 24212022 Last update 2/2/2022
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NP 3202 LT3~ 616

VFD Curve F%

a xylem brand

Curves according to:  Water, pure,39.2 °F,62.42 |b/ft},1.6891E-5 ft%/s
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NP 3202 LT3~ 616

VFD Analysis F%

a sylem brand

Ctrves according to: Wates, pure {100%] ; 39.2°F; 62,42|b/ft%; 1.6891E-5fYs

'S:pecific energ}
1 ewWhius yG)

[ 161 kkuslwie_]

16 328mm

E L 5 : : SR
;E : 28489USgp.m |: k
E ' 54.9 Hz 3628 US g.p.m ‘ _
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0 1000 2000 3000 4000 5000 6000 7000 [US g.p.m])
Operating Characteristics
Pumps / Frequency Flow Head Shaft power Flow Head Shaft power Hydr.eff. Specific energy NPSHre
Systems
* USg.pm ft hp Usgpm [} hp WhUS MG ft
1 60 Hz 3630 37.4 42.4 3630 37.4 42.4 80.9% 161 213
1 55 Hz 2860 34.2 321 2860 34.2 321 7% 154 18.7
1 50 Hz 1960 31.4 23.6 1960 31.4 236 66.4 % 166 16.5
1 45 Hz 987 29.6 16.2 987 29.6 16.2 45.6% 231 i4.6
Project Created by George Peart
Block 1] Created on 2/2/2022 Last update 2f2{2022
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NP 3202LT3~616
VED Analysis

T

a xylem brand

Water, pure [100%] ; 39.2°F; 62.42Ib/ft%; 1,6891E-5ft%/s
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NP 3202 LT37616
Dimensional drawing FLYGT
axylem brand
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NP 3153 MT 3~ 434

Technical specification

Motor - General

F%

a xytem brand

Motar number
N3153.185 21-18-4AA-W
20hp

ATEX approved
No

Frequency
b0 Hz

Version code
185

Motor - Technical

Phases
3

Number of pales
4

Rated voltage
460 V

Rated speed
1755 rpm

Rated cursent
26A

Ensulation class

H

Rated power
20 hp

Stator vasiant
5

Type of Duty
s1

Power factor-1/1 ioad
0.83

Power factor - 3/4 Load

Motar efficiency - 1/1 Load

B7.5%

Maotor efficiency - 3/4 Load

0.77 89,0%
Power factor - 1/2 Load Motor efficiency - 1/2 Load
0.66 89.0 %

Projact MAM Gnsite PS

Block 0

Total moment of inertia
2.07 b fe?

Starting current, direct starting
148 A

Starting current, star-dela
49,3 A

Created by George Peart
Created on 2/2/2022 \lastupdae 2/2/2022

Starts per haur max.
30

Brogramvenian
410 - 1212021 (Puld 144)

Biata verston
122022 1559 AP

User rova{s)
¥plemUSa- EXT




NP 3153 MT3~ 434

Performance curve

Duty point

Flow
835 Us g.p.m.

Head
54.7 ft

Curves according to:

FLYGT
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NP 3153 MT3~434

Duty Analysis F%

axylem brand
Curves according to: Water, pure [100%] ; 39.2°F; 62.42Ib/it%; 1,6891E-5ftY/s
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Qperating characteristics
Pumps / Flow Head Sha#t power Flow Head Shatt power Hydr.eff. Spec. Energy NPSHre
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1 835 54.7 158 B35 547 15.8 732 % 264 22.8
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NP 3153 MT 3~ 434

VFD Curve F‘\Xb

axylem brand

Curves according to:  Water, pure,39.2 °F,62.42 Ib/ft*, 1.6891E-5 ft¥/s
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NP 3153 MT3~ 434
VED Analysis

FLEGT

a xylem brand

2

o]
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PENE S B

Cuves according to:

Water, pure [100%) ; 39.2°F; 62.42Ib/ft’; 1.6891E-5ftY/s
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NP 3153 MT3~ 434
VFD Analysis

FELYGHE

axylem brand

Curves according to:
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NP 3153 MT3~ 434

Dimensional drawing
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Hydraulic Calculations

Memphis Regional Megasite Wastewater
Treatment Plant

Wauford Project No. 3679
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'I' H A [: ﬂ '”“‘ Discha;gf Table %{a‘

A 12" Parshall Flume
770.664.6513 (V)  770.664.6565 (F)

LEVEL FLOW
TFEET. | INCHES | CFS ] GPM. ] MGD.
2.01 24.12 1166 | 5231 | 7.533
2,02 2424 s sz ke
2.03 24,36 11.84 5312 7.650
0400 2448 ) 01193 5 5353 ) 7,708
205 | 24.60 12.02 5393 7.767
2200602472 201 ] 05434 ) 7826
2.07 24.84 1220 | 5475 7.885
2,081 :72496 ] 1229 | 5516 | ::7.944
2.09 25.08 12.38 5557 8.003
21000 2520 ) 12,470 5599 0 8,063
241 125,32 12,57 5640 8.122
C2020 02544 ) 12,66 5682 ). 8.182 -
2.13 25,56 1275 | 5723 | 8.242
224 25687 ] 1285 | -5765 ] 8302
2,15 25.80 12.94 5807 8.362
©2,36. ] 12592 ) 13.03: | 5849 | 8422
217 | 26.04 13.13 | 5891 8.483
a8 b 266 13220 0] 5933 ) 8544
2.19 26.28 13.31 5975 | 8.604
2220 2640 ] 13410060170 ] 8,665
221 1 2652 13,50 6060 8.726
o222 ot 2e6a ) 1360 ] 6102 ] 8788
2,23 26.76 13.69 6145 8.849
ianq- 2688 ) 1379 | 6188 ) 8911 ¢
2.25 27.00 13.88 6231 8.973
ez 130806274 0] 0034
227 | 27224 | 1407 6317 9.096
Didea 2736 0 4700 ] 636000 ) 9,159
2.29 27.48 1427 | 6403 9.221
23000027060 ) 1436 | 6447 ) 0283
231 27.72 14.46 6490 9,346
232 2784 ) 1456 | 6534.:] 9.409:
2.33 2796 | 14.66 6577 9.472
22347 f 28,08 1475 ] 6621 ] 9535
2.35 28.20 1485 | 6665 9.598
2236 0] 2832 ] 1495 0 1 6709 9662
237 | 2844 15.05 6753 9.725
238 | 28560 1545 ) 6797 | 9.789 -
239 | 2868 1524 6842 9.853
2,40 28:80. | 1534 | 6886 ] 9917
2.41 28,92 15.44 6931 9.981
2420000 029:04 ) aska ) 6975 ) 10,045,
IR i1 L A AN B2
et | 2.44 702928 . 1574 . 7065 . | 10.174
P fanfmmatGuffuen it 18:235
12460 | 2052 ) 1594 ) 07155 ] 10,303
2.47 29.64 16.04 7200 10,368
24800029760 1644 7245 ) 10434
2.49 29,88 16.24 7291 10.499
2250040 03000 16350 ] 473365 f - 10564

Source: United States Departmertbt of the Interior, Bureau of Reclamation, Water Measurement Manual, Third Edition, pp. A-17 - A-22.




Greg Daveneort

“rom: Scott Daniel

Sent: Monday, March 14, 2022 12:29 PM

To: Greg Davenport

Cc: 3679

Subject: FW: Mega Site Memphis, TN delivery times

See below on the headloss for the Vulcan grit removal system.

Thanks,

W. Scott Daniel, P.E.

Vice President

60 Volunteer Boulevard
Jackson, Tennessee 38305
(731) 668-1953 (0)

(731) 571-7873 (c)
www.jrwauford.com

WAUFORD

From: George Peart <gpeart@gsengr.com>

Sent: Monday, March 14, 2022 11:52 AM

To: Scott Daniel <scottd @JRWAUFORD.COM>
Subject: Re: Mega Site Memphis, TN delivery times

3cott — per Vulcan:

For the Vistex grit removal chamber, we typically figure for 1/4" max headloss from the inlet to the outlet trough

N |
Does this help?

Thanks,

George Peart
Director of Sales

Gulf States Engineering Co., Inc.
8381 Industrial Drive

Olive Branch, MS 38654
662-890-4768 (phone)
662-890-4769 (fax)

901-490-4842 CELL

www.gsengr.com

Gulf States .Engiﬁééfing.

Engineered Praducts co Inc
for Process and Power I, 1

1
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13H Quotation Curve

p PENTAIR

FAIRBANKS NIJHUIS

VE NUMBER:

C-N212881C

SPEED

DRIVER

DIAMETER

SPHERE

GUARANTEED VALUES

REV,

1

1770 RPM

300 HP

AS REQD

1.00"

FLOW

HEAD

PUMP EFF

THIS CURVE IS BASED ON THE ACTUAL TEST

PERFORMANCE OF A SIMILAR PUMP, ONLY THE

INDICATED POINT(S) IS GUARANTEED.

STAGES

IMPELLER

DATE

BY

1770

510

9 AS REGID

3/21/2022

DAR

Impeler diameter selected to maximize head while non-

overloading driver
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27M Quotation Curve nb PENTAIR FAIRBANKS NIJHUIS
CURVE NUMBER: C-N212881F SPEED DRIVER DIAMETER | SPHERE GUARANTEED VALUES

REV. 0 880 RPM 125 HP AS REQ'D 275" FLOW HEAD PUMP EFF HP
o " STAGES |IMPELLER DATE BY 7100 52 825 | ee---
THIS CURVE IS BASED HE ACTUAL TES :
1 | ASREQD]| 2/22/2022 | DAR | 3000 | 28 | —— | -
PERFORMANCE OF A SIMILAR PUMP. ONLY THE HRRECED 2/22/2022 DAR 3000 28
INDICATED POINT(S) IS GUARANTEED. | — | = | == | =™
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VFD Curve

FLYGT

a xylem brand

Curves according to:  Water, pure,39.2 °F,62,42 |b/ft,1.6891E-5 ft*/s
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NP 3153 MT 3™~ 434

VFD Curve F%

a xylem brand

Curves according to:  Water, pure,39.2 °F,62.42 Ib/ft®,1.6891E-5 ft¥/s
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NP 3127 MT 3~ Adaptive 439

VFD Curve F%

axylem brand

Curves according to:  Water, pure,39.2 °F,62.42 Ib/ft?, 1.6891E-5 ft¥/s
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10M Quotation Curve

my PENTAIR FAIRBANKS NIJHUIS

CURVE NUMBER:

C-N212881E

SPEED

DRIVER | DIAMETER | SPHERE GUARANTEED VALUES

REV.

0

1185 RPM| 40 HP AS REQ'D 0.68" FLOW HEAD PUMP EFF HP

THIS CURVE IS BASED ON THE ACTUAL TEST
PERFORMANCE OF A SIMILAR PUMP, ONLY THE

INDICATED POINT(S) IS GUARANTEED.
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