6" concrete pad. \
Top of Casting / Station Elev: B78.50 .

NEMA 4X Control Panel with alorm
Jight and horn, telemetry per FCRWD,
meter base and shut-off panel.

4" PVC vent pipe w/bird screening.

1—dual access, hinged
oluminum door assembly.
90" efbow with 4" Camiock quick disconnect
with cap 12" above the top of casting.

12" mn}' 1

B 1 E P
“‘/ oo B 10" PV farcemain. Minimum L /8 1L HF 1335107
X p 1 5 di % cover 54", See Sheet # for 5
-+ 3 location and route. %
-_‘ N g ’ -_\ ——————
; Elev: 87150 [~
4" D.I. emergency suction line d ) 3 | 1 4
3 a - X 1 Guide rails (typ.)
A I Ny A i .____/ 3
Anchor / . Concrete block supports for 1
L I pipe fittings.
Littin n Minimum 6° 42 aggregate %
under valve pit. i
Seal oll pipe inlets with A 6" eccentric plug valve. e § g
a non-shrink grout. & 6" check volve, swing type lever s
> qod SpARIg o SR Opocat Seal oll pipe ilels with 6" concrete pad with #4 bars @ 12° o.c.
312" inflow pipes (See T Mechanical flange joint (typ.) = 2 3 ; nm”_ sgﬁ"“kme s W fn:itaﬂ ehmanslgzc {oint ma;a;';;lb bef;eﬂin
i i o i oi 3-12" inflow pipes grout. all manhole structures an .
plan view for locations). :Lf . 3 NF‘—T Ched—f valve and drain pipe. o view for Jocatiase) 8 | ] T to have broom finish and slope from
: ‘| 12 diometer ™~ Intermediate guide roil support. 1 J_,,_- 'I' manho.le structures to edge.
'l Pultruded guide roils. ]
it e ES00 . 6" D station piping and fittings. mert B 85500 1 B -
B K arm on: ..
Al inflow pipes to have drops Sealed mercury switches. \ l = Lag pump on: 854.00 p .
same size as inflow pipe. Hydromatic submersible Non—clog All inflow pipes to have drops e i — nitial pump on: B53.00 lan View
o pump Model S6L 1500. same size os inflow pipe. %, 1l © ) 2 _"_ Sd
Encase elbow in concrete. % R I op oiae
Encase elbow in concrete. ! v
Bottom Elevation: 849,00 3 cose how i ¢ - s Pump off: 850.00
H M Bottom Elevation: §49.00 ' Bottom: 849.00

Hopper bottom. Minimum 12" #2 aggregate base.

Hinged aluminum door
ossembly, occess hatch with o
minimum size of 367 square.

Schedule 40 PVC power conduit to
extend past edge to cncrete pad.

NEMA 4X Control Panel with alarm
light and horn, telemetry per FCRWD,
meter base and shut-off panel.

Hinged aluminum door
assembly, access hatch with a
minimum size of 36" square.

Hopper bottom-

\/ Manhole steps in valve pit anly. /4' PVC vent pipe w/bird screening.
rf

P
~?‘,‘)‘

Minimum 12 # .nggregate base.

Hydromatic submersible Non-clog
pump Model S6L 1500.

Lift Station Sections

Scheduie 40 PVC power conduit tq
extend past edge to cncrete pad.

Offset hatch over steps.

Access driveway fo
be built to local
street stondards.

Site Plan

12" diometer wet well chamber.
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SUBMERSIBLE LIFT STATION

GENERAL SPECIFICATION GUIDE

FALL CREEK REGIONAL WASTE DISTRICT

DUPLEX NON-CLOG SEWAGE LIFT STATION — CONCRETE WELL

I. Scope of Work:

A. Furnish all labor, equipment and material to construct one duplex

Submersible pumping station consisting of pumps, mators, wet basin, separate valve pit, valves, piping,
hatches, guide rails, pump removal components, control center, float switches, remote monitor,
interconnecting electrical wiring, incoming power supply, and other features regularly and normally required
as g port of a complete and functional facility. All work shall be in accordance with site requirements,
details in the plans, these specifications and the manufacturer’s recommendations.

Il. General Requirements:

A. All of the mechanical and electrical equipment shall be an intregal package supplied by the pump
manufacturer with local representation so as to provide undivided responsibility. The package shall be
Hydromatic Pump equipment and UL 508/698A Control manufacturer.

B. The contractor shall submit to the Project Engineer for review and approval, three (3) sets of shop
drawings, detoiled specifications, pump warranty and performance characteristics for all of the equipment
and fixtures to be furnished and instolled. The Project Engineer will review the submittal and render a
decision in writing as to the acceptability of the equipment. Unless otherwise noted any materials,
equipment or work delivered, purchased or completed without prior written engineering approval, may not
be accepted.

C. Any exceptions to this standard or associated opproved plans shall be submitted in writing ond clearly
stated. The exceptions must be approved by the Engineer prior to proceeding with the work.

D. All components of the lift station that are exposed to weather shall be constructed of material that
is resistant to corrosion and will not surface protection throughout the expected life of the lift station.

Ill. Operating Conditions:

A. Each pump shall have a capacity of 500 gallens per minute at a total dynamic head of 29 feet
when operating at 60% minimum efficiency. The pump motor shall be a minimum 15 horsepower, 1150
RPM maximum, 230 volt, 3 phase, 60 cycle. Each pump shall be provided with 55 feet of power cable
ond sensor cable. The pump shall be a pump model S6L1500 os manufoctured by Hydromatic and shall
meet a future condition of 800 GPM at 36" TDH at 70% minimum efficiency.

IV. Pumping Equipment:

A Pumps shall be of the submersible type for handling raw unscreened sewage. Pump volute, motor
and seal housing are to be high quality gray cast iron. Impeiler shall be either cast iron or cast bronze
of a non—clog design capable of handling minimum three (3) inch sphere solids, fibrous material, heavy
sludge ond other matter found in normal sewage applications. Impeller shall have pump out vanes on
the back shroud of the impeller to keep pumped material away from the seal area and increase
operating life. Impeller shall be either slip fit or taper fit with key to securely lock the impeller to the
driving shaft. The pump volute shall be fit with a replaceable bronze wear ring to minimize wear on the
impeller and help achieve longer balanced operating life. Al fasteners shall be of stainless steel.

B. All mating surfaces where water tight sealing is required shall be machined and fitted with nitrile
rubber O-rings. Sealing shall be accomplished when metal—to—metal contact is made, resulting in
controlied compression of the rubber O-rings without requirement of a specific forque limit.

C. The pump shall be provided with a mechanical rotating shaft seal system running in an ofl reservoir
having separate, constantly lubricated lapped seal faces. The lower seal unit between the pump and oil
chamber shall consist of one (1) stationary seat and one (1) rotating ring held in place by its own
spring. The lower seal shall be removable without disassembling the seal chamber. The upper seal
between the motor and the seal chamber shall be of the same design with its own separate spring
system. The seals shall require neither maintenance nor adjustment, but shall be easily inspected and
replaceable.  Shaft seals with conventional double seal utilizing a single spring between the two seadls and
requiring a pressure differential to offset external pressure shall not be considered acceptable nor equal
to the dual independent seal system specified. The shaft sealing system shall be capable of operating
submerged to pressures equivalent to two hundred (200) feet. No seal damage shall result from
operating the pump unit out of its liquid environment. The seal system shall not rely upon the pumped
medio for lubrication. Pumps with bronze bushing between mechanical seals will not be acceptable. The
seal chamber shall also be equipped with o seal failure sensor probe which will sense water intrusion
through the lower seal. This sensor is to be connected to on alarm in the control panel to indicate
lower sedl failure.

D. The stator winding, rotor and bearings are to be mounted in a sealed submersible type housing.
Insulation utilized in the stator windings shall be class F with maximum temperature copability of 155
degrees Centigrade. Motor housing shall be filled with a high—dielectric oil to give superior heat transfer
and dliow the bearings to run in a clean, well lubricated environment; or the housing shall be air filled
with grease lubricated bearings. The pump ond motor are to be specifically designed so that they may
be operated partially or completely submerged in the liquid being pumped. The pump should not require
cooling water jackets. Stators shall be securely held in place with a removable end ring and threaded
fasteners so that it may be easily removed in the field without use of heat or a press without exception.

Shaft shall be of stainless steel and supported by ball bearings. Motor shall be provided with heat
sensing units attached to the motor windings, which shall be connected to the control panel to shut
down the pump if overheating occurs.

E. Pump motor cable and heat sensor /sedl failure sensor cable shall be suitable for submersible pump
applications and this shall be indicated by a code or legend permanently embossed on the cable. Cable
sizing shall conform to NEC specifications for pump motors and shall be of adequate size to allow
motor voltage conversion without replacing the cable. Cable of the proper length shall be provided to
eliminate the need for splices or junction boxes between pump and 'Control Center’. The cable shall
enter the motor through a cord cap assembly which is double—sealed ollowing disassembly and
disconnect of the wires at the motor and still not damage the sealed choracteristics of the motor
housing. Each individual conductor shall be color coded in accordance with generally accepted industry
standards. The color coding shall designate the application of the conductor.

F. The pump mounting base shall include adjustable quide rail supports ond a discharge connection with
a one hundred twenty—five (125) pound standard flange. The base and the discharge piping shall be
permanently mounted in place.

G. A rail system shall be provided for easy removal of the pump and motor assembly for inspection
and service. The system shall not require a man to enter the wet well to remove the pump and motor
assembly. One (1) H type fiberglass reinforced plastic (FRP) I-Beam shall be provided for each pump.

H. The pumps shall be equipped with sliding brackets or rail quides. To insure easy removal of the
pumps, the rail guides attached te each pump shall not encircle the rails. A stainless steel lifting chain
of adequate length for the basin depth shall be provided for each pump.

l. The rails and rail guides shall function to allow the complete weight of the pumping unit to be lifted
on dead center without binding and stressing the pump housing. The rail system shall function to
automatically align the pumping unit to the discharge connection by a simple downward movement of the
pump. No twisting or angle approach will be considered acceptable. The actual sealing of the discharge
interface will be of the hydraulically sedling diaphragm type assembly with removable Buno—N diaphragm
as supplied by Hydromatic Pump.

J. Pump warranty shall be provided by the pump manufocturer and shall warrant the units being supplied
to the Owner against defects in workmanship and materials for a period of one (1) year under normal
use, operation and service. The warranty shall be in printed form and apply to all similar units. A copy
of the warranty statement shall be submitted with the approval drawings.

V. Bosin, Valve Pit and Accessories:

A. The basin and valve pit are to be constructed of precast concrete. The actual arrongement of the
structures is to be as shown in the approved plans. The wet well basin top shall be provided with a
four (4) inch PVC vent having a downward painting inlet and screen over the inlet opening.

B. The basin, valve pit, flat tops and base slabs are to be constructed of precast reinforced concrete
manhole sections conforming to ASTM C-478. All joints between precast sections shall be made with
an approved rubber O-ring in accordance with ASTM C—443 and a 1/2 inch diometer non—asphaltic
mastic conforming to AASHTO M-198 and Federal Specification SS-521-A. In addition, the outside wall
below grade is to be coated with bituminous waterproofing material.  The top ond bottom of the
chombers shall be precast or may be poured in place concrete if approved by the Engineer.

C. The pump supplier shall to provide an aluminum two (2) door access hatch frame and door
assembly to be installed in the concrete basin top. This door assembly shall provide access for
removal of the pumps and shall support the guide rails. The doors shall be provided with lifting handle,
safety latch to hold door in the open position and a hesp suitable for o padiock. The doors shall have
a non—skid finish, designed for light, medium or heavy duty, depending on the location of the pumping
station.

F. An dluminum single door access hatch frome and door assembly, similar to the one described above,
shall be provided for use as entry to the valve pit. Minimum opening for the valve box entry shall be
thirty-six (36) inches by thirty-six (36) inches.

G. A swing check valve with external swing arm and an eccentric plug valve shall be installed in the

valve pit in each pump’s discharge piping. A minimum clearance of twelve (12) inches shall be dllowed
from the bottom of the valves to invert of the pit. A drain pipe and ball valve shall be installed to drain
the valve pit back to the wet basin, but not allow the wet basin liquid to enter the valve pit.

H. A 4" ductile iron pump suction line shall be provided from within 12" of the basin floor up through
the basin top casting for use as an emergency pump suction connection as shown on the plans. The
suction line shall terminate 12” above the top of the casting with o 90 degree elbow and quick
disconnect flange matching the Fall Creek Regional District portable pumping equipment. The 4" Camlock
quick disconnect shall also be provided with an air tight cap.

I. The discharge piping in the valve pit shall be provided with a 4" plug valve and a 4" Camlock quick
disconnect fitting in the comman discharge pipe, after the individual pump plug valves, for use os an
emergency pump discharge connection as shown on the plans. The quick disconnect fitting shall match
the Fall Creek Regional Waste District portable pumping equipment.

V. Disconnect Switch:

A. A single main disconnect switch of adequate size to provide power for the 'Control Center’ and its
related components shall be provided by the Contractor.

B. The disconnect switch shall be housed in a NEMA 4X stainless steel enclosure.
Vll, Tronsfer Switch

A. A manual transfer switch of adequate size fo provide power via incoming electrical service or
emergency generator power shall be provided.

B. The transfer switch shall be built in the same enclosure as the main control center.

C. A receptacle shall be provided to fit the Fall Creek Regional Waste District generator.

vill.

Plan View

5 diameter valve pit.

Forcemain to be "wire traced”
with ends terminating in valve
pit and discharge manhoe.

10" PVC  forcemain

6"%10" reducer.

6" station pipe with 6"

crass ond center discharge.
6" Eccentric Plug valve with
4" male Aluminum Camlock
Fitting per FCRWD standards.
Manhole steps in valve pit only

Control Center:

A. The control center shall be built in @ NEMA 4X stainless steel enclosure and sholl be suitable for the
specified horsepower and voltage for the pumping equipment. The outer door of the panel shall be hinged
dead front with provisions for locking with a padiock. Inside shall be a separate hinged panel to protect ail
electrical components.

B. The control center shall include a micro—processor base pump controller manufactured by USEMCO model
11928-5 (Without Exceptions) to control the pumps ond te maintain the level in the wet well. The controller

shall also receive a signal from the back—-up floats and automatically switch to back—up if the 4-20ma

signal is lost. Also shall include all necessary components for above controller to operate.

C. A circuit breaker and magnetic starter (NEMA Rated) with three (3) leg overload protection (2 leg overload

for

auxi

will

single phase applications) and manual reset shall be provided for each pump. Starters shall have
liary contacts, on three phase applications, to operate both pumps on over—ride condition. Larger pumps
require soft start starters and shall be determined by the utility. A separate circuit breaker shall be

supplied for power to the control circuit. The control center shall include a control voltage transformer to

reduce supply to 115 volt, single (1) phose. An dlternating relay shall be provided to dlternate pumps on each
successive cycle of operation. A green light and H-0-A switch shall be provided for each pump. A terminal
strip shall be provided te make field connections of pump power leads, float switches, seal sensor leads, and

rem

ote monitor panel interconnections.

D. A time delay relay shall be provided to delay start of second pump
should power outage occur.

E. The control center shall incorporate connections for heat sensors which are installed in the pumps. The
connection shall disconnect the starter upon high temperature signal, and will outematically reconnect when
condition has been corrected.

F. The control center shall incorporate connections for seal failure sensors which are installed in the pumps.

The

panel will have a seal failure alarm light for each pump. This alarm indicates failure of the lower

mechanical seal in the pump. This will be a alarm light only and will not shut down the pump.

G. The control center shall include an hour meter for each pump
to register the elapsed operating time of each pump.

H. The control center shall have a high water alarm built-in the main

enclosure. The high water alarm shall consist of a flashing elarm light with red Lexan plastic cover or red
glass globe with metal guard mounted on top of the enclosure such that it is visible from all directions. An
alarm horn shall be mounted on the side of the enclosure. A push to test horn and light button as well as
a push to silence horn button shall be provided and mounted on the side of the enclosure.

I. The control center shall include a condensate heater to protect against condensation inside the enclosure.

The

heater shall be placed so as not te domage any other component or wiring in the control center.

J. The control center shall include lightning protection.

K. The control center shall incorporate an alternator selector switch to allow selection of automatic alternation

or manual selection of the lead pump.

L. The control center shail include a GFl convenience outlet with a 20 AMP breoker and suitable transformer
or power supply to provide 110 single (1) phase power to the convenience outlet.

M. The control center shall be suitable for connection to a remote

monitor package

as described in the section titled "Remote Monitor Package”. The main control must include the following
interconnection capability:

1.

Circuit breaker to power remote monitor panel os described above.

2. Relay contact to signal high water olarm.

3. Relay contact to signal tripping of the overload of any of the pumps.

4. Relay contact to transmit signal of seal failure trip of any of the pumps.

5. Current transformer to provide amperage reading to signal Pump #1 run.

6. Current transformer to provide omperage reading to signal Pump #2 run.

N. A minimum four (4) inch PVC schedule 40 wall conduit shall be provided from the wet well basin to the
control center which will aliow the pump power cables, sensor cables and float switch cables to be pulled
through without difficulty and allow the use of one (1) piece cables from the pumps and float switches to

the
the

control center. The conduit shall be sealed at the control center to avoid entrance of sewer gases into
control panel.

0. The control center and associated components shall be mounted on o non-maintenance type pedestal or
mounting stand constructed of aluminum. The control center shall be located so as to provide safe access to

the

panel while wet well hatch doors are opened, and shall be positioned so as not to be between the access

drive and the wet well,

P.

All components of the control center shall be American made and available from local sources. In

particular, items such as circuit breakers, overload protection, relays, etc. shall be available and in stock by
local sources.

Q. In order to maintain unit responsibility and warranty on the pumping equipment and control center, the
control center must be accepted in writing by the pump manufacturer, as suitable for operation with the
pumping equipment.

R. The control panel shall bear a UL label and meet UL508/698A criteria.

IX. Level Controls

A. The liquid level of the wet well shall be sensed by a submersible level transducer model 6100 as
manufactured by Sigma. The transducer shall be @ 2-wire type to operate from a supply voltage of 15 to
45 VDC and produce a 4-20 mA instrumentation signal in direct proportion to the measured level excursion
over a factory—calibrated range which will be indicated by readout on the front panel. it shall be of the
head—pressure sensing type, suitable for continuous submerged, operation and shall be installed in accordance
with the manufacturer’s instructions. The bottom digphragm face of the sensor will be installed where shown
on the plans. The diaphragm, face shall be a minimum of 2.5 inches outside diometer.

X. Backup Mercury Float Switches:

A. Sealed float type mercury switches shall be supplied to control sump level ond alarm signal. The mercury
tube switches shall be sedled in a solid polyurethane float for corrosion and shock resistance. The support
wire shall have a heavy Neoprene jocket and a weight shall be attached to the cord above the float to hold
the fioat in place in the sump. The floats shall also be capable of supporting themselves from a stainless
steel float bracket.

Xl. Backup System Operation:

A. On sump level rise, the lower mercury switch shall first be energized, then the upper level switch shall
next energize and start the lead pump. With the lead pump operating, sump level shall lower to lowest
switch and turn off the pump. The alternating relay in the ‘Control Center’ shall index on stopping of the
pump so that the lag pump will start on the next operation. If sump level continues to rise when lead pump
is operating, the override switch shall energize ond start the lag pump. Both lead and lag pumps shall
operate together until low level switch tumns off both pumps. If the level continues to rise when both pumps
are operating, alarm level switch sholl energize and signal the alarm. If one pump should fail for any reason,
the second pump shall operate on the override switch. All level switches shall be adjustable for level setting
from the surface.

Xll. Operation and Maintenance Manuals:
A. Four (4) operation and maintenance manuals shall be submitted to the owner.
B. Manuals shall include, at a minimum:

Operation instructions
Maintenance instructions
Recommended spare parts list
Lubrication schedule
Structural diogroms

As-built wiring diagrams

Bill of materials

NSO =

Xli. Spare Parts:
1. The Contractor shall supply one set of spare parts for each station, including the following:

a. Two (2) full diameter impellers for specified pump model.
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