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MECHANICAL AIW ELECTRICAL DESIGN GUIDELIIVES FOR LOW-FLOW 
WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NON-CLOG 
PUMPS OR SUBMERSIBLE GRTNDER PUMPS 

1.0 INTRODUCTION 

The purpose ofthis guideline is to provide the basic requirements and design 
features for low-flow Wastewater Pumping Stations using pump-motor units of 
the submersible non-clog type or of the submersible grinder type. It has been 
compiled as an aid to Consulting Engineers in the engineering and design of such 
stations. It is recommended that the WSSC and the Consultant review the 
applicability of these requirements and design features and the need for any 
modifications before the design of any pumping station of this type is started. 

Wastewater pumping stations using submersible non-clog or submersible grinder 
pumps may be used under the following conditions: 

a. Station peak flow is less than 1 (one) million gallons per day (694 
gpm) for submersible, non-clog pumps. 

b. Station peak flow is less than 72,000 gallons per day (50 gpm) for 
submersible grinder pumps. 

c. Station total dynamic head does not require two pumps in series. 

d. Station depth from grade to wetwell bottom is no more than 25 
feet. 

e. Weight of pump unit does not exceed 1500 pounds. 

2.0 PUMPING STATION DESIGN 

The design of the pumping station shall be coordinated with the design of the 
Force Main as appropriate. For guidelines for Force Main design (general design 
and hydraulic design), see the WSSC Pipeline Design Manual. Minimum pipe 
line velocity shall be kept above 2 feet per second. 

System Head-Capacity curves shall be accurately developed (in conjunction with 
Force Main sizing) in order to properly select the best wastewater pump. A 
Hazen-Williams' C factor of between 100 and 120 shall be used. 

System head curve with the pump characteristic curve superimposed showing 
operating points (with C = 120) and pump performance curves showing range and 
efficiencies, shall be submitted for review and approval. Back-up data on force 
main sizing shall also be submitted for review. For grinder wastewater pumping 
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stations, hydraulic calculations demonstrating that the grinder pumps are 
suficiently sized to send wastewater to the nearest existing gravity sewer or 
force main shall be submitted for review. System head curve with pump curve 
superimposed shall be included in the contract drawings. 

If considered necessary by the consultant and if approved by the WSSC, a surge 
analysis shall be done for the submersible, non-clog pumping stations to evaluate 
the need for incorporating a surge relief valve for waterharnmer control. 

3.0 GENERAT, ARRANGEMENT 

The submersible, non-clog pumping station shall consist of: 

A wetwell to receive, screen and store the wastewater for a brief period 
before it is pumped and to house the submersible pumps. 

A vault near the wetwell to house the discharge piping, valves and flow 
meter, and.. . 

Weatherproof, above ground cabinets to house the electrical power, station 
controls, air analyzer, instrumentation, standby generator controls and 
communications equipment. 

The submersible grinder pumping station shall consist of: 

A wetwell to receive and store the wastewater for a brief period before it is 
pumped and to house the grinder pumps. 

A vault near the wetwell to house the discharge piping, valves and flow 
meter, and. . . 

Weatherproof, above ground cabinets to house the electrical power, station 
controls, air analyzer, instrumentation, standby generator controls and 
communications equipment. 

A backflow preventer assembly on the water service shall be located above grade 
near the valve vault. 

A site plan showing the general arrangement is shown on drawings DG-08-02 and 
DG-08-02A. However, rearrangement may be required depending on site 
conditions and alignments of incoming sewer line and the forcemain. 

4.0 ACCESS 
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A paved access road shall be provided from the nearest existing roadway for 
vehicles to reach the pumping station. The access road shall be at least 12 feet 
wide. A gate as per WSSC Standard Detail MI1 1.0 shall be provided at the 
entrance to the access road. The gate location shall be such that a vehicle can be 
pulled off the existing road and safely parked between the existing road and the 
gate on the access road (before the gate is unlocked for station access or locked to 
secure the station). Bypassing the gate shall be rendered difficult by appropriate 
means. 

The access road construction shall be in accordance with'the County standards for 
secondary residential roads. 

Paved parking space for at least two 1 ton trucks with a sufficient turnaround area 
shall be provided at the pumping station. 

5.0 WETWELL 

5.1 Construction 

The wetwell for submersible, non-clog pumping stations shall be of reinforced 
concrete construction with walls coated with coal tar epoxy up to the platform 
elevation. The epoxy coating shall be system No. 12 per WSSC Standard 
Specification section 09900. 

The wetwell for submersible grinder pumping stations shall be of fiberglass 
reinforced polyester Q3P) or of reinforced concrete construction and shall have a 
circular crossection. Wetwells made of reinforced concrete shall have its walls 
coated with coal tar epoxy up to the platform elevation. The epoxy coating shall 
be system No. 12 per WSSC Standard Specification section 09900. 

The roof slab shall be of reinforced concrete and shall be a minimum of 6 inches 
above final grade with the exception of roof covers for submersible grinder pump 
stations that use FRP basins which shall be of aluminum and shall be a minimum 
of 1 inch above final grade. All conduit and pipe penetrations shall be made 
watertight and sealed to withstand a minimum of 25 feet of head of water. 

A general arrangement of equipment in the wetwell, including access, ventilation, 
etc. is shown on drawings DG-08-01, DG-08-014 and DG-08-01B. 

\ 

5.2 Size 

The wetwell shall be designed to accommodate two identical pumps, one of 
which is a standby, each capable of handling the peak flow. The pumps are not to 
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be automatically alternated at every start. The volumetric capacity of the wetwell, 
to prevent the overly frequent starting and stopping of pumps, may be determined 
using the following formula: 

where T = Length of time between pump starts in minutes. 
Q = Pump capacity in gallons per minute. 
V = Wetwell volume in gallons between lead pump start and lead pump 

stop. 
Q;, = In-flow rate in gallons per minute. 

The minimum pump cycle time occurs when the pump capacity (Q) equals two 
times the inflow (Qin). The volume required for a single constant speed pump to 
maintain a given minimum cycle time is: 

For T, use the minimum restart time for the motor or 7 minutes, whichever is 
greater. 

The physical size of the wetwell structure may need to be larger because of other 
considerations like physical size and spacing of pumps, bar rack, sluice gate, 
access and working space requirements, etc. The wetwell structure shall be sized 
taking all these factors into consideration. 

The length of time between pumping cycles is the retention time. Retention time 
must be limited to acceptable limits so that bacterial action taking place in the 
wetwell does not cause an odor problem in the vicinity. When sizing the pumps, 
velocity in the forcemain is also to be considered to prevent sedimentation. As 
many different and often conflicting aspects of the overall system have to be 
considered in selecting the pumps, wetwell volume, etc., this process shall be 
done in close consultation with the WSSC on a case by case basis. 

5.3 Access 

Personnel access to the wetwell shall be by means of a 36 inch by 36 inch 
(minimum size) lockable aluminum hatch and aluminum ladder, with grab bars 
suitably located. The ladder shall have non-skid rungs and shall extend down to 
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the grating level. Another ladder shall be provided to reach the bottom of the 
wetwell fiom the grating level if the elevation difference exceeds three (3) feet. 
See WSSC Standard Detail W15.0 for grab bar details and W16.0 for ladder 
details. Removal and reinsertion of pumps shall be through the personnel access 
hatch when possible. Separate hatches for equipment removal shall be provided 
for each pump if warranted by the external dimensions of the pump. 

The access hatch covers shall be 'watertight' and set flush with the top of the roof 
slab. Hatches and hatch door requirements shall be as detailed in WSSC Standard 
Specifications for hatches and hatch doors for vaults - Section 05500, subsection 
II. In addition, padlocking provisions must be provided to allow the hatch to be 
securely locked. 

Drain lines shall be provided fiom the drain fitting at the hatch(es) to an elevation 
below the grating level. 

. . 

Removable bollards and chains shall be provided around the access hatch for 
safety when performing maintenance around the pumps and other equipment. 

• 5.4 Isolation Valve 

For isolating the wetwell of submersible non-clog pumping stations for 
maintenance purposes, a sluice gate of the non-rising stem type (with a 2-inch 
square nut operator in a flush floor box to enable operation fiom the top of the 
wetwell using a T-wrench) shall be provided inside the wetwell on the influent 
pipe. Stem guides shall be provided as required. 

For isolating the wetwell of submersible grinder pumping stations for 
maintenance purposes, a direct-buried eccentric plug valve (with a 2-inch square 
nut operator in a valve box flush with grade to enable operation fiom ground level 
using a T-wrench) shall be provided adjacent to the wetwell on the influent pipe. 

5.5 Screen 

To remove larger solid materials and rags in order to protect the submersible non- 
clog pumps, a removable bar rack type screen shall be provided where the 
wastewater enters the wetwell. Bar rack screens will not be required for 
submersible grinder pumps. Bars shall be % inch in diameter at 2-1/2 inches on 

. centers. The bar rack shall be fabricated of aluminum with stainless steel fittings. 
The rack shall be designed to allow raking of trash on to a drainage plate. The 
influent line and the bar rack shall be offset as far as possible towards the corner 
away fiom the landing area at the bottom of the ladder. 
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Adequate space (approximately 3 feet) shall be provided to enable an operator to 
stand in fi-ont of the drain plate and rake the trash fi-om the bar rack on to the drain 
plate. 

5.6 Platform and Grating 

A working platform with grating shall be provided for inspection of the wetwell 
and to facilitate the cleaning of the bar rack. The grating shall be of the serrated 
type, non-slip, without sharp points, made of aluminum as detailed in WSSC 
Standard Specification section 05500, subsection II. Safety posts and three level 
safety chains shall be provided around the bar rack. Safety handrails (three-rail 
system) and kickplate shall be provided at the edge of the platform on the pump 
side for submersible non-clog pumping stations. 

5.7 Pump Units 

There shall be two identical pumps, one of which is a standby, and each pump 
shall be capable of handling the maximum flow. The pump-motor units shall be of 
the submersible non-clog or the submersible grinder type, close-coupled, extra 
heavy duty units, designed to pump raw sewage. 

A mixed-pair arrangement consisting of a submersible non-clog pump and a 
submersible grinder pump is prohibited. 

The submersible non-clog pump shall be capable of passing 3-inch diameter 
solids. The impeller shall be dynamically balanced. The cutter andfor cutting 
implement(s) for submersible grinder pumps shall be made of hardened stainless 
steel. 

Although low speed pumps (1800 RPM and below) are generally preferred for the 
sake of reducing wear and extending bearing and seal life, higher RPM pumps are 
acceptable when there are no low speed pump alternatives available. 

The motor shall be suitable for continuous duty with moisture resistant, Class F 
insulation rated for a minimum 55 degrees C temperature rise. The motor shall 
have a minimum service factor of 1.25 for %to 1 horsepower motors, and a 
minimum service factor of 1.15 for motors rated above 1 horsepower. Power and 
signal cables shall be of the SO type construction suitable for submersion in 
sewage and of adequate length. Strain relief shall be provided at each entry into 
the pump unit. The cables shall be provided with cable supports of the wire braid 
sleeve type with attachment tails for connection to the access hatch frame. 

The pump shall have two mechanical seals at the impeller shaft to prevent water 
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fiom entering the motor. The pump units shall be equipped with moisture sensors 
to indicate water leakage beyond the lower mechanical seal. The pump units shall 
also be provided with bimetallic heat sensors embedded in each phase winding of 
the motor (normally closed contacts) connected in series with leads brought out. 
The moisture sensor (through a relay) and the heat sensors shall be wired to the 
pump control circuitry for protection. 

The pump unit shall be suitable for use in Class I, Division 1, Group D locations 
as defined by the National Electrical Code. 

The pump units shall be of the type easily removable and reinsertable, without 
entering the wetwell, by the use of a guide rail system. The guide rail system shall 
be of stainless steel, mounted in place fiom the bottom of the wetwell to a point 
close to the access hatch. A bracket on the pump unit shall mate with the guide 
rail. The pump discharge flange shall fit to the discharge pipe by means of a 
quick-disconnect sealing h e  flange. 

A portable hoist of adequate capacity which can be inserted in a socket embedded 
or anchored in the top slab of the wetwell shall be provided to remove the pumps 
for inspection or servicing. A truck-mounted crane also may be used to lift the 
pumps out of the wetwell. Adequate space for this operation shall be provided 
near the wetwell. Ventilation equipment shall be so located as not to obstruct this 
operation. 

Acceptable submersible non-clog pump manufacturers: Fairbanks Morse, Flygt, 
Hydromatic, and KSB. 

Acceptable submersible grinder pump manufacturers: F.E. Meyers, Flygt, Goulds, 
and Hydromatic. 

5.8 Heating and Ventilation 

Heating is not required for the wetwell. 

The wetwell shall be adequately and continuously ventilated at a minimum 12 air 
changes per hour by the use of both a supply fan and an exhaust fan as - 
recommended by National Fire Protection Association (NFPA) standard 820. 
Volume calculations shall be based on the total air space above the minimum 
wetwell wastewater level and the bottom of the roof slab. Air changes shall be 
based on 100 percent outside supply air. The maximum line air velocity through 
all ventilation piping shall be 1200 feet per minute. 

Fresh air shall be delivered horizontally about one foot above the high wetwell 
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alarm level on the pump side with the exhaust intake near the top of the wetwell 
on the inlet sewer side. 

The system shall be designed so as to maintain a slightly negative pressure in the 
wetwell in accordance with NFPA 820. Ducting inside the vault shall be of PVC. 
The ducts shall not interfere with access into and out of the wetwell or with the 
removal of pump units. 

The fans shall be mounted on top of the wetwell slab if space permits or offset 
from the wetwell in weatherproof enclosures such that they do not interfere with 
the opening and closing of the hatches, the loading of the pump units onto a truck 
using the portable hoist, or with the lifting of the pumps out of the wetwell using a 
truck mounted crane. 

The fan enclosures shall be hingable, lightweight and vandal resistant. Fans shall 
be provided with vibration isolation and flexible connections at the fan inlet and 
exit. 

Bird screens shall be provided on the inlet to the supply fan and at the end of the 
discharge vent of the exhaust fan. Screens shall be ?A inch square mesh, 16 gauge 
stainless steel. 

As the fans are to run continuously, no controls other than the branch circuit 
breakers are required in the control cabinet. Near the fans, manual motor switches 
with thermal overloads, in lockable weatherproof enclosures, shall be provided. 
Proper functioning of the ventilation system shall be monitored with vane 
switches in the supply air and exhaust air ducts. Ventilation system failure shall 
be locally indicated and also transmitted through the SCADA system. 

5.9 Odorcontrol 

Suficient space will be provided to allow the possible post-construction startup 
addition of a skid-mounted, activated carbon adsorption canister, an air blower 
and air piping to control observed odor problems. 

5.10 Electrical Equipment and Lighting 

Wetwells are classified as hazardous areas under the definition of NFPA 820. 
When continuously ventilated at 12 air changes per hour, wastewater pumping 
station wetwells fall into the category of Class I, Division 2, Group D locations. 
For electrical installation requirements see sections on Electrical Power and 
Distribution, and Lighting. 
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6.0 VALVE VAULT 

The valve vault shall house the pump check valves, pump isolation valves, surge 
relief valves (where determined necessary), flow meter, utility water piping and 
valves, force main isolating valve, and associated piping. 

6.1 Construction 

The valve vault shall be of reinforced concrete construction, rectangular in shape, 
and shall be provided with a minimum 36-inch by 36-inch aluminum access 
hatch, aluminum ladder, grab bars, etc. 

The floor of the vault shall be sloped !A inch per foot towards a sump pit 18"L x 
1 8" W x 18"D on one corner of the vault. 

6.2 Valve Vault Overall Size 

The vault shall be sized to accommodate a sump pit with a sump pump in addition 
to all the items of equipment listed above, with adequate working clearance 
around all equipment. The vault shall have a minimum depth of 4 feet. Pipe 
flanges shall be installed with sufficient clearances fiom walls and floors so that 
bolts can be inserted fiom either side of the flange and there is adequate space for 
tools (a minimum of 9 inches). Adequate supports for pipes, valves, etc. shall be 
provided. 

6.3 Equipment 

6.3.1 Piping and Valves 

A general arrangement of the required valves and piping is shown on drawings 
DG-08-01, DG-08-0 1 A, DG-08-0 lB, DG-08-02 and DG-08-02A. Reorientation 
and modification of this arrangement may be needed depending on site 
conditions, forcemain alignment, etc. 

The piping and fittings shall be cement mortar lined ductile iron. Pipe shall be 
joined by means of flanged connections. 

- -- --- - - -  - - -- - -  - 

The swing check valve shall be of the outside lever and weight type. The valves 
for pump isolation and the valve on the discharge header downstream of the 
flowmeter shall be eccentric plug valves. The plug valves shall be oriented such 
that: 

1. The rotation of the plug is about a horizontal axis. 
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2. The plug stores at the top when the valve is open. 
3. The seat is opposite the high pressure side (except for the plug 

valve on the bypass line). 

This criteria shall be clearly indicated on the Contract Drawings and also in the 
Contract Specifications. 

The bypass line back to the wetwell is for pump testing purposes and the "pump 
around" connection consisting of an elbow pointing up with a blind flange is for 
use in case of a complete failure of the pumping station. 

Acceptable Manufacturers: 

Swing Check valves: American Flow Control, Apco-Willamette, GA 
Industries, Val-Matic 

Eccentric Plug valves: DeZurik, Val-Matic, Victaulic (with flange end 
adapters only) 

6.3.2 Sump Pump 

A close-coupled submersible sump pump with a capacity of 25 gpm and adequate 
TDH shall be provided in the sump. The pump shall be a Hydromatic model 
SD33 or a Goulds model ST3 1, rated for 120Volt AC single phase operation and 
supplied with a 3-conductor SO type cable and plug. Sump pump operation is to 
be controlled by a diaphragm switch. 

The sump pump discharge shall be piped to the wetwell. The point of discharge 
shall be above the highest expected wetwell level, but below the platform level. 

6.3.3 Flow Meter 

For all stations, a venturi type or electromagnetic type flow meter as discussed 
under the section on flow metering shall be located inside the vault. 

6.4 Heating and Ventilation 

The vault shall be adequately and continuously ventilated at a minimum six (6) air 
changes per hour by the use of an exhaust fan and a supply fan as required by 
NFPA 820. Air changes shall be based on 100 percent outside supply air. The 
exhaust intake shall be near the underside of the top slab opposite the location of 
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the fan. 

The fans shall be mounted on top of the valve vault slab in weatherproof 
enclosures such that it does not interfere with the opening and closing of the 
hatches or with the removal or installation of valve vault equipment. 

The fan enclosures shall be hingable, lightweight and vandal resistant. The fans 
shall be provided with vibration isolation and flexible connections at the fan inlet 
and exit. Fan housings shall be of cast iron, cast aluminum, or fiberglass 
reinforced plastic (FRP). 

The ventilation exhaust vent shall be taken through the side wall of the vault. The 
ventilation exhaust vent shall terminate with a 180 degree bend at least 18 inches 
above grade. The inlet vent shall also terminate with a 180 degree bend at least 18 
inches above grade. All ventilation piping located above grade shall be schedule 
40 steel pipe. The ventilation ducting inside the vault shall be schedule 80 PVC 
pipe. The maximum line air velocity through all ventilation piping shall be 1200 
feet per minute. 

The 180 degree bends shall be fitted with 24 mesh stainless steel insect screens. 
The ventilation pipe ends inside the vault shall be fitted with 4 mesh stainless 
steel screens. 

As the fans are to run continuously, no control other than the branch circuit 
breaker is required in the control cabinet. At the vault, manual motor starters with 
thermal overload shall be provided near the fan motors. This is based on the 
assumption that the fan motors will be fractional horsepower motors. 

An adequately sized industrial quality electric heater with integral fan shall be 
provided to protect the equipment inside the valve vault from freezing. The 
electric heater shall be constructed to withstand vault washdowns. A design 
temperature difference of 40" F and the ventilation rate of six (6) airchanges per 
hour shall be used to size the unit heater. The unit heater shall be controlled by a 
thermostat with a preferred range of 35" F to 65" F. The heater shall be wall 
mounted using wall brackets. 

Acceptable ventilation fan manufacturers: 

Chicago Blower, 38-CPB design 
Ceilcote, CLM Series 
Cincinnati Fan and Ventilator Company, LM or PB series 
Greenheck Fan Corporation, series 21 or 41 
Howden Buffalo, Baby Vent set 



Design Guideline DG-08 
Page 11A 

Revision 0.A 
August, 2006 

Acceptable ventilation fan manufacturers (cont.): 

New York Blower, Pressure Blower series 

Acceptable electric unit heater manufacturers: 

Chromalox, model HD3D 
Indeeco, Triad model 
Marley, W series 
Qmark, type JUW 
Ruffheck, type CR1 Triton 
Trane, model UHRA 

6.5 Electrical Equipment and Lighting 

The vault is considered as an unclassified area under the definition of NFPA standard 820 
when continuously ventilated at 6 air changes per hour. For electrical installation 
requirements, see sections on Electrical Power and Distribution and Lighting. 
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7.0 WATER SERVICE 

Potable water supply is to be extended to the station's valve vault fi-om the nearest 
existing water main. The station water service and piping shall be of sufficient 
size to provide a flow of not less than 40 gallons per minute through a hose and 
nozzle to be used in the wetwell for washdown purposes. The hose and nozzle, 
which will be furnished by the WSSC, will consist of a 1 '/z inch diameter rubber 
hose of a length sufficient to extend fi-om the valve vault to the wetwell 
terminated with a plain, straight, tapered nozzle 10 inches long with a ?4 inch 
orifice. The station service pipe nominal diameter shall be 2 inches minimum with 
a shut off valve at the street and shall be run at least 4 feet below grade. 

A shut off valve and a WSSC water meter with bypass in accordance with the 
WSSC Plumbing and Gasfitting Regulations shall be installed in the valve vault. 
Non-potable water shall be extended to a fi-eeze-proof type wall hydrant (314 inch) 
connected to the above-grade backflow preventer and to a 1 '/z inch hose bib. A 
hose rack shall be mounted next to the hose bib. 

A water piping schematic is shown on drawings DG-08-02 and DG-08-02A. 
Drainage fi-om the backflow preventer shall be piped to the vault sump. 

8.0 FLOW METERING SYSTEM 

For monitoring the pumping rate and to provide historic data for future upgrading, 
the discharge flow shall be metered with a flow meter on the discharge header or 
forcemain. 

Flow meters of the Venturi Tube type are available for forcemains sized 3 inches 
and larger. Flow indication (digital ?4 inch LED readout) is required at the 
pumping station at the control panel and an analog flow signal is to be transmitted 
over the SCADA system to the WSSC Control Center. For this purpose the 
venturi flow element shall be connected to a Rosemount 1 151 GP Smart Option 
transmitter capable of producing a 4-20 mA dc signal proportional to the 
wastewater flow. A water purging system is not required. 

Electromagnetic flow meters with an output of 4-20 mA dc proportional to the 
flow are available for pipe sized 112 inch and larger. 

A straight approach pipe length of eight (8) pipe diameters, or as recommended 
by the manufacturer (whichever is greater) shall be provided immediately 
upstream of the flow measuring device. 
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Acceptable Manufacturers: 

Ventmi Flow Measuring Device: Wyatt-Badger, BIF, Primary Flow Signal 

Magnetic Flow Meter: Bailey-Fischer & Porter (ABB), Endress+Hauser, 
Foxboro, Rosemount, Sparling Instruments 

9.0 ABOVE-GRADE CABINETS 

9.1 Construction 

Above-ground, weatherproof cabinets conforming to the requirements of NEMA 
4X enclosures shall house the electrical power, control, air analyzer, 
instrumentation and communications equipment. A weatherproof cabinet shall 
also be provided for the storage of safety equipment and station operations 
documents. All cabinets shall be mounted on pedestals and/or brackets to allow 
ease of access for operations and maintenance activities. Pedestals and/or brackets 
shall be of stainless steel and corrosion resistant. All cabinets are to be lockable. 
See drawings DG-08-04A and DG-08-04B. Landscaping shall consist of minimal 
low maintenance evergreen shrubbery around the station area (to be decided on a 
case by case basis). 

10.0 SAFETY 

10.1 Fire Extinguishers 

A Multi-purpose fire extinguisher of 20 lbs. capacity, suitable for Class A, B and 
C fires and U/L listed shall be provided and stored in the weatherproof storage 
cabinet. 

10.2 First Aid Kit 

One First Aid Kit (10 unit) in a prefinished steel box shall be provided and stored 
in the weatherproof storage cabinet. 

1 1.0 PAINTING 

Painting inside the wetwell and valve vault shall conform to the WSSC Standard 
Specification section 09900 and the attached standard Piping Color and 
Identification Schedule for WSSC wastewater facilities. 

PVC pipes, stainless steel pipes, copper pipes and concrete need not be painted. 
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Specification section 09900 shall be suitably edited to reflect this. 

12.0 NOISE CONTROL 

The various systems shall be so designed that the noise levels at the property line 
do not exceed the limits set by County Codes. 

Sources of noise for exterior control are the ventilation fans, standby generator, 
check valves, pump operations, etc. Noise control worksheets shall be completed 
and submitted for review documenting noise control design data and calculations. 

1 3.0 ELECTRICAL SERVICE AND DISTRIBLTTION 

13.1 Service Voltage 

The service voltage shall be 4801277 volts, 3 ph, 4 wire or 2081120 volts, 3 ph, 4 
wire. 

Equipment voltage characteristics shall be as follows: 

Equipment Rating Voltage Phase 

Motors %HP and below 120 V 1 ph 
Motors above %HP 480 V 3 ph 

(208 V 3 ph) * 
Unit Heaters 2 kW and below 208 V 3 ph 

(120 V 1 ph) 

Unit Heaters 3 kW and above 480 V 3 ph 
Lighting 120V 1 ph 

* where 480 V is not available. 

13.2 Power Supply Reliability 

In an effort to prevent wastewater overflows and backups caused by power 
outages, all wastewater pumping stations are required to have standby power, 
which will consist of a reliable second feed from the power company or an on-site 
standby generator. 

For dual feeders from the power company, the following criteria shall apply. The 
EPA design criteria calls for the two feeders to be fed from two separate 
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substations. However, this is often impractical and very costly, especially for 
small pumping stations. Therefore, if the power company's substation is fed from 
more than one source with the incoming feeders following separate routes, two 
feeders to the pumping station from non-adjacent bays at the power company's 
substation are acceptable. The two feeders shall follow separate routes so that 
chances of simultaneous disruption of power will be minimized. 

The feasibility, reliability and the cost of a second feed shall be carehlly 
evaluated and compared to the cost of on-site generation and the better alternative 
shall be chosen with the concurrence of the WSSC. The Consultant shall perform 
and submit to the WSSC for approval a present worth analysis which compares a 
dual feed power distribution arrangement to the option of single feed power 
distribution with a standby generator. 

13.3 Interfacing with the Power Company 

All necessary interfacing with the Power Company shall be done by the 
Consultant fiom the start of the job. 

13.4 Power Company Metering 

The Power Company billing meter shall be located outside the pumping station 
building, in a tamperproof and weatherproof enclosure as required by the power 
company, to facilitate meter reading. 

13.5 Power Distribution 

One-line diagrams for two feeds fiom the power company are shown on drawing 
DG-08-03. 

To offer protection against transients caused by lightning, switching surges, etc., 
surge protectors shall be installed at the service entrance circuit breaker in a 
NEMA. 4X enclosure. To signal power failure at the station to the WSSC Control 
Center, a three phase power monitor shall be installed at Panel H in a separate 
NEMA. 4X enclosure. 

Acceptable manufacturers: - - 

Surge Protector: General Electric (HESP) or Joslyn 
Power Monitor: Time Mark Corporation (3 phase power monitor 

Model 258) 

13.6 Conduits, Wiring, Type of Enclosures, Etc. - General 
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All electrical equipment and wiring in the wetwell shall comply with the 
applicable provisions of National Electrical Code (NEC) Article 501 for Class I, 
Division 2 locations. 

A weatherproof (NEMA 4X) stainless steel junction box for each pump unit, with 
the bottom mounted no less than three (3) feet above grade, shall be the 
enclosure used for terminating the power and signal cables. 

These junction boxes along with other required junction boxes shall be placed at 
locations accessible in close proximity to the access hatch of the vault. 

The conduit run containing electrical cables for control and motor leads between 
the wetwell and junction box shall include a Class I, Division 2 explosion-proof 
seal. 

The valve vault will be considered to be an unclassified area if continuously 
ventilated at a minimum of six (6) air changes per hour. 

All conduits underground, with the exception of the wetwell, shall be schedule 80 
PVC. Conduits run exposed in the valve vault shall be schedule 80 PVC. Conduits 
run within the wetwell shall be PVC-coated rigid galvanized steel. Minimum 
conduit size shall be 34 inch. Provide a minimum of XI inch standoff support for 
mounting on concrete and masonry surfaces. 

Conductors shall be copper. Conductors No. 12 AWG and No. 1 0 AWG shall be 
solid and No. 8 AWG and larger shall be stranded. 

All equipment on concrete and masonry walls shall be mounted off the wall 
providing a minimum of XI inch air space using a unistrut or similar mounting 
system. 

Warning tape with metallic lining shall be installed over all underground conduit 
runs. 

14.0 STATION LIGHTING 

Station lighting shall be designed for sufficient levels of illumination for the* 
various areas. The following illumination levels (in foot-candles) are 
recommended: 

Wetwell 
Valve Vault 
Station Grounds 

30 fc (at grating level) 
35 fc 
5-10 fc 
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Lighting fixtures shall be located so as to facilitate re-lamping and maintenance. 

Lighting fixtures in the wetwell shall be explosion-proof (listed as a minimum for 
use in Class I, Division 2, Group D locations) and corrosion resistant compact 
fluorescent with cast aluminum alloy housing, clear globe and guard. Separate 
light switches with pilot lights for the wetwell and the vault shall be located in the 
control cabinet. 

Lighting fixtures in the valve vault shall be corrosion resistant enclosed and 
gasketed compact fluorescents with clear globe and guard. 

- 
Exterior lighting fixtures shall be high pressure sodium, waterproof, vandal 
resistant and mounted on poles. Switch shall be located in the control cabinet. 

A strobe light fixture which is wall-mounted in the wetwell shall be acceptable for 
use in Class 1, Division 2, Group D locations. The strobe light fixture shall be 
incandescent and housed in a red lens with a protective guard. The strobe light is 
to be activated by the air analyzer when hazardous gaslair alarm limits are 
attained and detected. 

1 5.0 TELEPHONE SERVICE 

A voice grade telephone line is needed at the station for voice communication and 
at stations where the station signals have to be transmitted by telephone to another 
nearby existing facility which has a radio, a four wire data circuit (FDDA) is 
required. 

A telephone outlet shall be provided near the interface relay cabinet. A 1 inch 
empty conduit shall be provided fiom the remote terminal unit cabinet to the 
telephone backboard at stations with data circuit. 

Interfacing with the Telephone Company shall be done by the Consultant. WSSC 
will order the circuits during the construction phase of the project. The contractor 
has to coordinate with the Telephone Company for the cable installation. A 
touchtone telephone will be provided by the WSSC. 

16.0 CONTROLS AND INSTRUMENTATION 

16.1 General 

The pumping station will normally be unattended and a control system shall be 
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provided to automatically control the operation of the pumps as a fbnction of the 
wastewater level in the wetwell. 

The station operation is to be monitored at the WSSC Control Center through the 
Supervisory Control and Data Acquisition (SCADA) system described later in 
this document. 

16.2 Control Functional Requirements 

The control of the pumps shall be through ultrasonic level instrumentation. 

The level in the wetwell shall be sensed by an ultrasonic level-sensing transducer 
connected to a level transmitter (Rosemount 11 5 1 GP Smart Option) capable of 
producing a 4-20 rnA dc signal proportional to the level in the wetwell. The level 
transmitter output shall be wired in a current loop to three AGM modules (one for 
high wetwell level alarm and low wetwell level alarm, one for stadstop of the 
lead pump and one for the stadstop of the lag pump), a digital level indicator and 
the Remote Terminal Unit for transmission of level to the Control Center. 

Float switches (teardrop, tilting mercury type) shall be hrnished as a back up for 
the high wetwell level alarm and the low wetwell level alarm and pump cut-off, as 
the AGM modules are susceptible to voltage surges. 

The control system shall fbnction as follows: 

In the automatic mode, the lead pump shall start when its "start" level is reached, 
and shall be stopped when the wetwell has been pumped down to its "stop" level. 
If the inflow is more than what the lead pump can handle or if the lead pump fails, 
the lag pump shall start when the wetwell level reaches its "start" point; and when 
the two pumps running together bring down the level to the "stop" point ofthe lag 
pump, the lag pump shall be stopped. The lead pump shall continue to run until 
the wetwell level has reached its "stop" level. A high wetwell level alarm shall be 
initiated aRer the lag pump is called to start. 

The pumps are not to be automatically alternated at every start. 

A wetwell low level/pump cut-off bypass circuit with a timer shall be provided to 
enable operations staff to periodically "pump down" the wetwell so that floating 
solids could be sucked up by the pump. 

16.3 Sequence of Operation 

When a start signal is initiated by the control system, the starter of the respective 
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pump motor shall be energized, provided the following permissives (as 
applicable) are met: 

1. There is sufficient water in the wetwell (water level is above the 
emergency low level cut-off). 

2. There is no undervoltage in any phase and there is no phase 
reversal. 

3. There is no pump lock-out due to overload, seal failure, valve 
failure or other abnormalities. 

A - -- 

The ultrasonic transducer pump control schematic and the wastewater pump 
motor control schematic are shown on drawing DG-08-04. 

16.4 Ultrasonic Level Transducer/Transmitter 

The ultrasonic level transducer and transmitter technology uses an acoustic pulse 
that is emitted fiom a transducer towards the liquid surface to be measured. This 
acoustic pulse is reflected back towards the transducer and the time taken for the 
pulse to return is measured by microprocessor-based electronic circuitry. Varying 
liquid levels produce different return (reflection) times for which the acoustic 
pulse travels; consequently a continuous electrical signal of varying magnitudes is 
produced by the transducer and fed to a transmitter. 

The transmitter's microprocessor mathematically evaluates the signal and 
transposes it into an analog signal that is readable and quantified over a range 
which is predetermined and proportional to the minimum and maximum surface 
levels of the liquid being measured. 

This analog signal is commonly produced in the form of an electrical current in 
the range of 4 to 20 inA where the current of 4 mA represents the minimum liquid 
level and 20 mA represents that of the maximum liquid level. 

The ultrasonic level transmitter shall produce a 4-20 mA analog signal for the 
purpose of pump control and alarm functions. 

Instrumentation components for the sensing and monitoring of the flow and 
wetwell levels shall be: - 

Ultrasonic Level Transducer 
Flow Regulator and Sight Flowmeter 
Level Transmitter 
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Alarm Modules (by AGM Electronics, Inc.) for pump control and 
alarm functions 
Wetwell Level Gauge (digital LED readout) 

1 6.5 Instrumentation Cabinet 

All of the required components shall be mounted in a lockable and secure NEMA 
4X enclosure that is wall-mounted on stainless steel mounting brackets located 
within close proximity to the wetwell and valve vault. The wetwell level 
indicator, low wetwell level bypass switch, and the alarm indicating lights for the 
high wetwell level and the low wetwell level shall be mounted on a display board 
in a NEMA 4X enclosure. The flowrneter (digital LED readout) readout shall also 
be mounted in the same NEMA 4X enclosure as that of the other instrumentation. 
For details of the instrumentation enclosure, see drawings DG-08-04, DG-08- 
04A, and DG-08-04B. 

16.6 Installation of the Ultrasonic Level Transducer 

The ultrasonic level transducer shall be mounted to facilitate a clear pathway for 
an emitted conical beam to travel without interference or reflectance fi-om the 
wetwell wall, piping, access ladder, guide-rail, or any other possible means of 
obstruction. 

The transducer shall be rigidly mounted to a fixed stainless steel bracket that 
provides ease of access for maintenance andfor replacement. Electrical wiring 
fi-om the transducer shall be housed in a %-inch liquid-tight flexible conduit not to 
exceed 3 feet in length. The electrical wiring shall then continue in %-inch PVC 
coated rigid galvanized steel conduit through the wetwell wall with water-tight 
sealed penetration to a minimum depth below grade of 18 inches until terminated 
in a pedestal mounted instrumentation enclosure cabinet. 

The mounting height of the transducer shall be at a distance where full coverage 
of the highest and lowest wetwell alarm level's can be accurately attained. 

16.7 Alarms and Indications 

The following local and remote alarms and indications shall be provided: 
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Interface relays shall be provided to isolate the inputs to the remote terminal unit 
(RTU) from the field contacts for status, alarms and controls. A 120V AC relay to 
switch the 24V DC in the RTU shall be provided for each point. Relays shall be 

ALARMISTATUS POINT 

Generator running or 
Feeder No. 1 available (as 

applicable) 
Generator running or 

Feeder No. 2 available (as 
applicable) 

Power Failure 
Low Wetwell Level 

Battery Charger Failure (as 
applicable) 

High Wetwell Level 

LOCAL INDICATION 

Yes (at the auto-transfer 
switch) 

Yes (at Generator Control 
Panel -by manufacturer) or 
at the auto-transfer switch 

(as applicable) 
None 

Yes (white light at 
Instrumentation Cabinet) 

Yes 

Yes (white light at 

REMOTE 
(via SCADA) 

Yes 

Yes 

Yes 
No 

Yes 

Yes 
Instrumentation Cabinet) 

Low Oxygen in Yes (on air analyzer 

by manufacturer) 
High Hydrogen Yes (on air analyzer 

Sulfide in Wetwell 

Pump No. 1 
Malfunction 

Pump No. 2 Running 
Pump No. 2 
Malfunction 

Wetwell Ventilation 

Yes (on motor starter) 

Yes (on motor starter) 
Yes (on motor starter) 

Yes (on panel near 

Yes 

Yes 
Yes 

Yes 
Failure 

Wetwell Level 

Station Flow 

Sanitary Sewage Overflow 
( s so )  

Yes (digital LED 
Indicator at Instrumentation 

Cabinet) 
Yes (digital LED 

Indicator at Instrumentation 
Cabinet) 

Yes (white light at 
Instrumentation Cabinet) 

Yes 
4-20 rnA analog signal 

Yes 
4-20 rnA analog signal 

Yes 
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Potter and Brumfield type R10-El-Y2-115V AC mounted in an Iniven (Conolog 
Corp.) relay rack type ISK-12-120V AC. Each rack holds 12 relays and takes up 
approximately 8"H and 24"W space. Provide a total of 24 relays in 2 racks in a 
24"W x 30"H x 12"D NEMA 4X cabinet enclosure. 

A mercury-type float switch shall be provided in an appropriate and accessible 
part of the station wetwell to provide a prompt indication of a sanitary sewage 
overflow (SSO). The SSO alarm setpoint shall be coincident with the lowest 
manway cover elevation of any mainline gravity sewer manway that will be 
located on the upstream side of the WWPS. The SSO alarm setpoint shall instead 
be coincident with the top elevation of the WWPS wetwell if the wetwell top 
elevation is lower than the elevations of any manway cover connected to the 
mainline gravity sewer feeding the WWPS. 
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Field wiring to the relays and wiring to the RTU shall be color coded as follows: 

Control Wiring - RED, for ungrounded conductors 
WHITE, for neutral conductors 
GREEN, for grounded conductors 

(Note: All field wiring (including Status & Alarm) for Process 
Control I/O shall be 120 VAC rated and shall be # 14 AWG copper 
stranded THHN.) 

Analog Wiring - RED, for ungrounded conductors 
BLACK, for ungrounded conductors 

(Note: These two conductors for the analog wiring shall be #18 AWG, 
twisted and shielded as a single pair instrumentation cable.) 

The WSSC will terminate all the wiring in the RTU and at the low voltage side of 
the interface relay panel. The contractor is to leave a sufficient amount of slack at 
the RTU and at the interface relay panel, a minimum of 4 feet at each end to allow 
terminating any wire on any tenninal in the cabinets. 

A separate 120V AC branch circuit shall be run fiom the lighting and control 
panel to the interface relay panel. Each relay rack shall be fed through a local 5 
amp circuit breaker. 

16.8 Supervisory Control and Data Acquisition System (SCADA) 

The SCADA system will telemeter the digital and analog signals previously 
defined to the WSSC Control Center. 

The station signals are to be connected to a Remote Terminal Unit (RTU) in the 
station which will in turn be connected to either a radio unit at the station if 
appropriate or to another existing facility which has a radio, through a telephone 
line. 

The WSSC will determine the method of transmission to be used, by performing 
field tests. The mounting location for the antenna if radio transmission is to be 
used, will also be determined by the WSSC by performing field tests. 

The WSSC will furnish the following equipment for installation by the contractor: 

One NEMA 4X enclosure approximately 24"W x 36"H and 16"D housing 
the Remote Terminal Unit and the radio. The contractor shall install the 
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enclosure and pull wiring to it. Wiring terminations, programming, etc. 
will be done by the WSSC. 

Antenna (Yagi type, 10 dB gain, SCALA model TY-900). The antenna 
shall be mounted on a pole. 

Antenna line (Andrew Low Loss Foam Dielectric, !h inch diameter 
transmission line, model LDF4-50). The antenna line shall be run 
underground and it shall also be run in a 2-inch schedule 80 PVC conduit 
terminating at the pole 10 feet above finished grade. 

The pole is to be hrnished by the contractor. Pole shall be non-creosote 
preservative treated Class I wood pole. Height shall be as determined by field 
tests. For SCADA pole and antenna mounting details, see drawing DG-08-07. 

The air inside the wetwell shall be continuously monitored to detect the presence 
of hydrogen sulfide and combustible gases and for oxygen deficiency. 

The air analyzer system shall consist of MSA (Mine Safety Appliance Company) 
Model 5300 microprocessor based control unit with Trigas sampIe flow system. 

If hydrogen sulfide or combustible gas levels are greater than their set points or if 
oxygen level is below the setpoint in the wetwell, signals are to be transmitted to 
the SCADA system (via interface relays). A strobe light in the wetwell is also to 
be activated under such conditions. 

The air analyzer control unit shall be located in a weatherproof control cabinet 
near the wetwell and the sample flow enclosure shall be mounted below or near 
the control unit. A %-inch nylon tubing in 1-inch schedule 80 PVC conduit shall 
be run fiom the pump enclosure to the wetwell for air sampling. 

The strobe light in the wetwell shall be suitable for use in hazardous locations 
(Class I, Division 2, Group D) - Killark catalog number SHBG-2-23% 
incandescent type, bracket mount with zenon lamp, red lens and guard. 

Air analyzer system schematic is shown on drawing DG-08-06. 

18.0 STANDBYGENERATOR 

18.1 Sizing 
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Where pump sizes are relatively small (up to 7.5 horsepower), the generator shall 
be sized to start and run both pumps and serve all other loads at the station. When 
the pump sizes are 10 horsepower or larger, the generator shall be sized to start 

- and run one of the pumps and serve all other loads at the station. The necessary 
interlocks shall be provided to prevent the lag pump fiom starting and running 
when the station is on standby generator power. The lag pump shall be capable of 
starting and running, however, if the lead pump fails to start. The transient voltage 
dip shall not exceed 20 percent. 

Generator sizing calculations shall be furnished for review by the WSSC. 

18.2 , Equipment 

If natural gas is available at the site, a generator set fueled by natural gas is 
preferred to eliminate fie1 storage equipment and the associated problems. 

If natural gas is not available, the standby generator shall be driven by diesel fbel. 
The engine shall be of the general purpose, stationary direct injection, 4 cycle, 
compression ignition type with radiator cooling. Maximum speed of the engine 
shall not exceed 1800 RPM. The generator shall be of the self-regulated type 
utilizing a brushless excitation system. 

All accessories needed for proper operation of the enginelgenerator set shall be 
provided. These shall include a starting battery, battery charger, jacket water 
heater, critical area type exhaust silencer with flexible exhaust connections, 
vibration isolators, antifreeze, a dual-wall, sub-base fuel oil storage tank, engine 
generator control panel, generator output circuit breaker and an automatic transfer 
switch. The enginelgenerator set shall be housed in a sound attenuating, 
weatherproof enclosure. 

The enginelgenerator set shall be mounted on a raised concrete padlfoundation - 

with anchored mounting bolts. Vibration isolators shall be provided. 

Acceptable standby generator manufacturers: Caterpillar, Kohler, Onan 

18.2.1 Fuel Oil System 

The he1 storage tank shall have a capacity to sustain the operation of the standby 
generator at its full rated capacity for two (2) days. 

The storage tank and the installation shall meet all current EPA and State of 
Maryland requirements. The use of underground storage tanks shall not be 
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permitted. The storage tank shall be of the dual-wall, sub-base type mounted with 
the enginelgenerator set. 

If it is determined that an auxiliary fbel storage tank is necessary, the auxiliary - 

fuel storage tank shall be of the above ground type. The above ground storage 
tank shall be encased in a concrete shell and located near the standby generator. 
The above-ground tank and underground piping shall have secondary containment 
with a leak monitoring system. The leak monitoring system control panel shall be 
located in a nearby weatherproof cabinet. 

The installation of all fbel storage tanks shall meet the pertinent requirements of 
EPA, State of Maryland and County regulations. Any inspection and testing 
required shall be done by the contractor with certificates fbrnished to the WSSC. 

Fuel levels in storage tanks higher than the engine fuel injection valves shall be 
avoided. 

Acceptable Above-ground Tank Manufacturers: 

ConVault 
EnviroVault @unn Industries) 
Hoover Vault Tanks 

The following is a list of acceptable options that shall be supplied with the above- 
ground fbel tanks: 

Vapor Recovery Systems 
Leak Detection Monitors 
Level Indicators 
Precast Foundation Pads 
Collision Protection Bollards 

18.2.2 Exhaust System 

The exhaust system shall be complete with flexible connections, exhaust piping, 
condensation trap with drain, exhaust silencer, support hardware, etc. The exhaust 
silencer shall be of the critical area type and shall be sized to prevent excessive 
back pressure. The silencer and exhaust piping shall be insulated and supported 
independently of the engine. The end of the exhaust pipe shall have a 45 degree 
miter and shall be provided with a bird screen. 

18.2.3 Starting System 
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The starting system shall consist of a 24-volt battery system. The battery set shall 
consist of two heavy duty 12-volt, lead-acid batteries designated for such a use. 
The battery set shall preferably be located within the enginelgenerator set base. 

Since the enginelgenerator set seldom runs long enough to maintain a full charge 
on the starting batteries, an adequately sized automatic battery charger of the 
solid state type shall be provided in a NEMA 4X pedestal mounted enclosure 
located near the enginelgenerator set. The charger shall be of the constant voltage, 
current limiting type. The charger shall float-charge the batteries and also provide 
an equalized charge. The battery charger shall include the following additional 
features: DC voltmeter and ammeter, AC input circuit breaker, DC output fuse, 
charger failure alarm contacts, and LED indications for AC input power "on", - 
charge mode, and equalize charge mode. 

18.2.4 Control Panel 

A control panel unit mounted on the generator end of the set shall be provided for 
the start-up, monitoring, and protection of the generator set. The control panel 
shall include a run-stop-remote switch to permit local testing of the set, the 
voltmeter and ammeter (with selector switches), the frequency meter, the run time 
meter (non-resettable type), the cranking control system, the automatic voltage 
regulator, the exciter circuit breaker, gauges for oil pressure and coolant 
temperature, and a solid state engine monitoring system. 

The cranking cycle shall consist of a 15 second 'on' 1 15 second 'off cycle for 
three attempts. Ifthe engine fails to start, the cranking control system shall be 
locked out and an overcrank shut down alarm shall be initiated. The engine shall 
also be shut down and locked out upon encountering overspeed, low lubrication 
oil pressure, and high engine temperature conditibns. 

18.2.5 Automatic Transfer Switch 

The automatic transfer switch shall monitor the utility power source, signal the 
enginelgenerator set start-up, automatically transfer power, and return the load to 
the utility source once the utility power returns and is stabilized. 

Voltage monitoring shall be done on all phases on each power source. Adjustable 
solid state time delays shall be provided for engine start (0 to 5 minutes), transfer 
(0 to 120 seconds), retransfer (0 to 30 minutes), and for cool-down and stop (0 to 
10 minutes). Other accessories shall include status indicating lights, auxiliary 
contacts, and a Hand-Off-Test-Auto selector switch. An automatic exerciser is not 
required. 
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The automatic transfer switch shall be of a type that allows a short time delay 
while transferring the load from the generator to the utility power source, to allow 
induced voltages to decay, and to allow transfer without synchronizing the two 
sources. 

Acceptable manufacturers: 

Onan 
Russelectric 
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A l l  p i p i n g  n o t  i n s t a l l e d  underground, o r  u rherc~a  tc r , n o t  encased 
i n  c o n c r e t e ,  o r  n o t  o t h e r w i s e  covered s h a l l  be  p a i n t e d  in accordance  
w i t h  t h e  c o l o r  s c h e d u l e  below. 

U m E C T  

P i p i n g  Color and I d e n t i f i c a t i o n  Schedule  

E F F E C T W E  D&TE 

Narcli 30, 1979 

P i p i n g  . - 
Sys tem 

APPROVED BYIDATE Q&/ 
R. G.  S o l t i s  
Vas tewate r  Operat ions  
D i v i s i o n  Eead 3/3//g/ 

'INATOR I -. p. C o r l c s s  7?b 
, ~ ~ ~ i ~ t a n  t Wastewater 

s e c t i o n  Head 

P r o c e s s  Wastewater 
P o t a b l e  Cold Water 
P o t a b l e  Hot Water 
Ron-Po t a b l e  Water 
( I n d u s t r i a l / U t i l i t y )  
D r a i n  
H e a t i n g  Water  
C o n t r o l  (Compressed) A i r  
Vacuum 
P r o c e s s  f i r  
Wastewater Sample L i n e s  . 
Thickened S ludge  
Primary S ludge  
Return A c t i v a t e d  S ludge  
Waste A c t i v a t e d  Sludge 
Chemical Sludge 
Diges ted  Sludge 
E1utria:cd Sludge 
Scum 
C h l o r i n e  Gas and Solution 
L i q u i d  Chlor i  ns 
Sodium H y p o c h l o r i t e  
Polymer 
Line 
F e r r i c  C h l o r i d e  

DEPT. & NUMBER 

Wastewater 
Oper . Divis ion  

2-7 9 

P i p e  
Color  - I 
Gray 
Dark Blue 
Dark Blue 

Dark Green 
Orange 
L i g h t  Blue 
L i g h t  Green 
White 
White ' 
Gray 
~ & n  
Brown 
Brown 
Broxm 
Brown 
Brown 
Black 
Brown 
Y 21 1 O!.J 
Burpundy 
Yellow 
Yellow 
Yellow 
Yellow 

L a b e l i n g  
Band and Flow 
Color - Arrow Color  ' - - 
Yellow 

- 
Red -- 
Yellow -- 
Yellow -- 
Red 
Ligh t  Green 
Orange 
L i g h t  E l u e  
L ? i t e  . - 
White - - 
Ye1 1 o!7 

Eur($ndy 
Dark Blue 
Ichitc 
Brown . 

Black 
White 
hThite 

White  
Dlack 
Black  
Black  
Black  
Black  
Dlack 
White  
White 
\\?hi te 
IJhi ce 
Vhi t e  
White  
White  
\?hi t e  
Black 

Black  
B l a c k  . 
Black  
Black  
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Pip ing  
System 

Alum 
Caus t i c  Soda o r  Soda Ash 

' 

Hydrogen Perox ide  
Carbon 
Carbon D i ox ide  
S u l f u r  Diox ide  
Gas ( ~ i g e s t e r  o r  ~ a t i r a l )  
Fuel .  O i l  
Vent 
Steam 

Pipe  
-Color  , . .  

Yellow 
Yellow 
ye l low 
Yellow 
Yellow 
Yellow 
Red 
Burgundy 
Black 
Orange 

Band 
' C o l o r  - 

Red 
Gray 

. Ligh t  k e e n  
Black 
Ligh t  Blue  
Orange 

IJhi te  
Blue 

i 

Labe l i ng  
and Flow 

' ~ r r o w  Color  

Black 
Black 
Black 
Black  
Black 
Black 
White  
White  
site 
Black 

The p i p i n g  systems and r e l a t e d  equipment which are t o  b e  c o l o r  
coded sha l l ' - be  i d e n t i f i e d  by c o l o r  a p p l i e d  to t h e  e n t i r e  l e n g t h  of 
t h e  p i p i n g ,  and by l e t t e r e d  legends c l e a r l y  i n d i c a t i q  t h e  c o n t e n t s  
of t h e  system.  ' P i p i n g  systems s h a l l  i nc lude ,  i n  a d d i t i o n  t o  b a r e  
and i n s u l a t e d  p ip ing  of every k ind ,  a l l  f i t t i n g s  and v a l v e s .  Suppor t s ,  
b r a c k e t s ,  hangers  and o t h e r  a c c e s s o r i e s  do n o t  r e q u i r e  c o l o r  coding. . . -  
I f  c o l o r  bands  a r e  requ i red ,  t h e  l a b e l i n g  and f low arrow may b e  t h e  
same c o l o r  as t h e  bands i n  l i e u  of b l a c k  o r  white.  

I L e t t e r e d  l egends  s h a l l  be s t e n c i l e d  on t h e  p ip ing  a t  the ho r i zon t a l '  
o r  v e r t i c a l  c e n t e r l i n e  t he r eo f , ' excep t  where p ipe  l i n e s  a r e  t o o  c l o s e  
t o g e t h e r  o r  above t h e  ope ra to r ' s  normal l i n e  of v i s i o n .  I n  t h e s e  
s i t u a t i o n s  t h e  l e t t e r i n g  s h a l l  b e  p laced  above o r  below t h e  h o r i z o n t a l  

) 

1 c e n t e r l i n e  as d i r e c t e d  by t h e  p l a n t  super intendent .  The l egends  should  
i n d i c a t e  t h e  con t en t s  of t h e  p ipe  and, when requ i red  f o r  c l a r i t y ,  t h e  
a s s o c i a t e d  process .  A l l  legends should be submitted to t h e  p l a n t  
s u p e r i n t e n d e n t  f o r  approval.  A s  a gu ide l i ne ,  some examples a r e  l i s t e d  
below: . . 

Process  A i r  . . 
Raw Wastewater . 
Chlor ine  So lu t i on  - 
Gravi ty  F i l t e r  E f f l u e n t  
Hot Water 
Return Act ivated Sludge 
Contact  Tank I n f l u e n t  Sample 
Primary Sludge 
Non-Potable Water 
Po t ab l e  Water 

L e t t e r e d  legends and bands s h a l l  be  l oca t ed  a t  p o i n t s  where 
p i p e s  e n t e r  and leave  t h e  rooms, bu i l d ings ,  o r  spaces ;  a t  j u n c t i o n -  
p o i n t s  and p o i n t s  of d i s t r i b u t i o n ;  c l o s e  t o  va lve s  and equipment; 

I 
at  changes i n  d i r e c t i o n ;  and a t  i n t e r v a l s  a long t he  p i p i n g  a t  l e a s t  

I eve ry  f i f t e e n  feet. 

I Ar roc~s  i n d i c a t i n g  d i r e c t i o n  of f low s h a l l  bc stenciled on  t h e  
p ip ing  a d j a c e n t  t o  t he  legends.  The arrows s h a l l  b c  t.hc sarnc s i z e  - 



Wastewater Oper . Division 
PACE 0 F 3 

as the l e t t e r s  and s h a l l  be located  s o  that the arrow p o i n t s  away 
from the legend. Letter s i z e s  and  band w i d t h  are given i n  t h e  
schedule below: 

I -  
Outside Diameter 
of Pipe Covering 

3/4 t o  1-114 in.  
1-112 to 2-1/2 in. 
3 to  6 i n .  
7 to  10  i n .  
Over 10 i n .  

I Dis tr ibut ion  : 

A l l  Superintendents 
Design Bureau 

- Construction Bureau 
Operations Bureau Head 

Height o f  
Letters 

1/2 in .  
3 /4  in. 
1-1/4 i n .  
2-1/2 i n .  
3-1/2 i n ,  

Width of 
Color Band 

4 i n .  
6 -in. ' 
8 i n ,  
12 i n .  
1 2  i n .  
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r CHAIN LINK FENCE (WHERE NEEDED, AS DETERMINED BY VSSC) 

-90' ELBOV TURNED UP 
VrTH BLIND FLANGE 

WHP ISULATION ClW OF 2) 

0 SCADA 
POLE / 0 "TERmR LIGnTIMj I ha POLE 

MHAiJST FAN IN 
VEATHER-PROW ENCUISURE 

P A D L O C K  TAB (TIP) 
PUVER m. 

TRANSFORHER STANDBY GWERATUR 
V /  I W R A L  DAY TANK 1 

DIRECT-BURIED 
ECCENTRIC 
P U G  VALVE - 

INEUENT PIPE 

I 

BAR 
3? 

. 
1 HINGE (TYP) 

36'x36' CW Sm 1 I 

---A. 
OPTUWL HATCH SUPPLY FAN IN 

36-x36' 
VEATHER-PROOF ENCLOSURE 

(IF THERE ARE TWO TRANSFURHERS, THEY 
SHALL BE SEPARATED EACH OTMR 
BY A H I N W H  OF 8 FEET, BOLLARDS 
SHALL BE PROVIDED VMRE 
NECESSARY FOR PROTECTION.) 

PAVED AREA FIIR PARKING 
TVO 1 TON TRUCKS V r r H  

TURN AROUND SPACE 
L - P AN VALVE VAULT (WITH PUMP & STATION UI ATION VALVFSI 

( m P  OF SLAB REHOVW NO SCALE 
PLBN - VAI V F  VAUI 1 

NOSCALE 

I I WIFE m PROVIDE DRAIN- EWE ELNATIUN OF THE WPS SHALL 
BE LOCATED ABUVE THE 100-YEAR FLOIIDPLAIN. 1 

T Y P f C A L A Y O U T  
(ONE FEED FRnn FUVW. CUPANY AND STANDBY GENERATOR) 

NOT m SCALE 

GEMRWGEMENT R E Q m  DEFENDING; ON SITE CONDITIW, 
INCOMING SEVER ANU FORCEHAIN WGNUENT n C >  

m v m o l  

VALVE 

CHECk 
VALVE 

I 2' BACKFLOV PREVENTER r------1 
LUCATU) IN m o x  

VAULT ROW PENETRATIONS 
m BE AVWED ( ~ 3  

I GAP DRAIN FUNNEL 
.; -:.i xi I ... . ... . . 

FIXTURE CTYP) RAIN LINE FRnn 

OUTLET PIPE 

I N  WEATHERPRO 

PLACE AS NEEDED) 

CHECK VALVE 

VALVE VAULT R[IO;/ STRAINER m4 1 [ - 2, qsTLysE 
W N  V W E  7 

3/4' VALL HYDRANT 
FREEZE PROOF r Y P n  

SUMP PUMP PIPING SCHFMATIC 
NO StALE 

VALVE VAULT FLOOR 
FULL PORT BALL VALVE 
(TIP) 

V2' NON POTABLE 
ATER UNE m MTWELL 

2' MIN.) POTABLE VATER LINE 

WATFR PIPING SCHEMATIC 
NUT m SCALE 

NUTS \SUIPE FUIOR TIlVARDS SUW 

DG08 Drawing 02 

VAI V F  VAULT SFCTION B-B 
NO SCALE 

I WASHINGTON SUBURBAN SANI[TAR~ COMMISSION ( .  I DESIGN GUIDELINES FOR LOW-FLOW WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NON-CLOG OR GRINDER PUMPS 
NON-CLOG PUMP S I T E  LAYOUT, WATER PIPING SCHEMATIC AND V A L V E  VAULT LAYOUT 1% 



I CHAIN UNK FENCE (VHERE NEEDED, AS DETERMINED BY VSSC) 

0 EXTERIOR LIGHTING 0 SCADA 
POLE POLE I 

- 0  

AREA FOR POSSIBLE 
FUTURE LmOR ADSORPTION 
TANK AND FAN 

POVER CD. STANDBY GENERATOR 
mANSFURMER V /  INTEGRAL DAY TANK 1 

DIRECT-BURIED 

= 
INFLUENT PIPE 

I 

(IF MERE ARE N O  TRAMSFORHERS, THEY 
SHALL BE SEPARATED FROM EACH OTHER 
BY A HINIHUU OF 8 FEET. BDLURDS 
S H U  BE PROVmED VHERE 
NEasS+Y F W  PROTECTItW 

-90' ELBOW TURNED UP 
VITH BLIND FLANGE 

PUMP ISOLATIIIN CTYP OF 2) 

< 

EXHAUST FAN IN 
VEAIHER-PRLIOF ENCLOSURE 

P A D L O C K  TAB CTYP) 

OPTIONAL HATCH SUPPLY FAN I N  
36536' YEATHER-PROOF ENCUISURE 

PAVED AREA FOR PbRWNG 
NO 1 T W  TRUCKS VITH 

TURN A R U M  SPACE 

I SLOPE TO PR[IVIK DRAINAGE WADE   LEVA TI ON OF THE WPS SHAU 
BE LOCATED ABOVE THE IM-YEAR FLOODPWN. 

TYPIC41 SITF LAYOUT 
~UNE FEEJI F R ~  POMR CWAW AND STANDBY GENERATLIR) 

NOT TO SCALE 

(REARRAKEMEKT REQUIRED DEf€NMtG ON SITE CONDI l lES ,  
INCOMING SEVER AHD FURCEUAIN AUGNUENT ETC3 

R GAP DRAIN FUNNEL 
... . -. . . 

VALVE VAULT ~ 0 0 F ! < ~ ~ ~ ~  WrrH 

DR. VALVE 7 f' 7 P ~ E ! A E - E  p'" I 4- W4' (FREEZE V A U  PROOF HYDRANT TYPD 

VALVE VAULT FL[lOR 
FULL PORT BALL VALVE 
rn) 

VT NW PDTABLE 
ATER LINE TO V E T V n L  

2' (HMJ POTABLE WATER LINE 

WATFR PIPING SCHEMATIC 
NOT m SCALE 

PI AN - VALVE VAUI T (wIm PUMP e. STATION IS~I ATION VAI VFS) 
(mP OF S U B  REMOVED) NO SCALE 

LIGHTING- 

- - -  - 
NUTS 

VALVE VAlll T SECTION B-B 
NO SCALE 

PLAN - VAI VE VAUI T 
No SCALE 

TO VETVELL 

VALVE 

"--f 
VALVE 

SUMP PUMP PIPING SCHFMATU; 
NOSCAIX 

TECHMEW mIIEf 
GQIPR 

DATE RMSlON 
3/29/06 IRODDPLAIN NOTE ADDED 

I WASRINGTON SUB-AN SANITARY COMMISSION DESIGN GUIDELINES FOR LOW-FLOW WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NPI-CLOG OR GRINDER PWPS I! 
GRINDER PUMP SITE LAYOUT. WATER PIPING SCHEMATIC AND VALVE VAULT LAYOUT 





L U D  LAG 
K = 

START/STOP LEAD 
PUHP aNITlATU) 

SELECTOR SVITCH 

FROM #1 RELAY ON 
EbH PROSONIC MU 
ISU TRAUSI(TTTEF3 BACK-UP FLOAT S W C H  --\ 

(CLOSES ON RISING LEVEL) 

ON EbH PROSONIC 

SYSTEH PLC 

BACK-UP FLOAT SVITW- -THERUAL SENSORS 
(CLOS€S ON FALLING L E V N  

I T!!! 
SCADA TO R N  PCC AND 

AEU HODZLE - LW- WX CONTACT (KC> OF PUHP 
WELL LEVEL ALARM NU 2 HOlIR STARTER 
AND PUUP CUT-OFF 

ALLX CONTACT OF AUTO TRANSFER 
z SYITCH (IIPPIS VHEN ON STANDBY Ukr VETVfLL 

ON-OFF-SELECTOR SVITCH - GENWTOR PWER) 
UOUNTED INSIDE THE -PUSH m TEST arm 
IHSTRUHENTATKIN CABINET 

TwS AUXRIARY CONTACT I S  
O W  APPLICABLE rnR P W  
MITES 10 HP h LARGER 

-SEAL FAILURE 

LEAD-LAG SELECTOR SWITCH SCHEMATIC 
No SCALE 

ELECTRICALLY 
OPERATED. 

ULTRASlNIC UANUALLY RESET 

WASTEWATER PUMP NO. 1 CONTROL SCHEMATIC 
EHDRESSii4AUSER NCI SCALE 
PRIlSONIC m o  

PUMP Na 2 SWLAR CBUT VrrH RELAY AND OTHER EEVICE NUMBERS PREFIXED VIM 2) 

JaIEs 
L THIS IS TO START LEAD PUUP VHEN THE DEVICES UARKED ARE LOCATED AT ME PUMP W. 

HIGH FLOAT SVITM OPERATES (ASSUMNG DEVICES MRKED . ARE LOCATELI AT THE -TATKIN CABINET. 
ULTRASONIC LEVEL SENSOR FAILURD. 4W WDDEL PTA U135-8 / 7999-2B ALL UI'HER DEVICES ARE LOCATED AT THE PUW IRlT[IR STARTER 

2 THIS I S  TO PROHIBIT LEAD PUHP FROU H I M  VET ELL LEVEL ALARM AhD 
OPERATING YHP( LOV FLOAT SVITCH LOV VET VELL LEVEL ALAW 

OPERATES. 

A FLIRI METER (DIGITAL L E  1 STATION F l  IN Hm 
READOUT 0 - Hm) 2 VETbcLL LEML IN FEET 

CABLE (TW3 B LEVEL GAGE (DIGITAL LED 3 H I M  VETYELL LEVEL 
RE-T O - -> 4 LOV VETVELL LEVEL 

C IND. BUSH TO 5 L O V - V E M L L  LEML BYPASS 
ULTRASONIC L E V E L  CONTROL SCHEMATIC 6 PUW LEAWLAG s n ~ c m  

NO SCALE SWITCH 

1 
.INDICATES rrEUS LaATED ON FRONT OF INSTRUHMTATIDN CABWET 
AINDICATES I m S  LOCATED IN  M E  VETYELL 

INDICATES X H S  LOCATED IN THE WNTROL CABINEX DATE RMSION 

AGM I(-E LEAD WNTACT SHALL HAVE 15 SECOND TIUE DELAY 
AND LAG CONTACT 30 SECOND TW DELAY 

INSTRUMENTATION CABINET 
NO SCALE DGO8 Drawing 04 

3/12/06 

W m 

5 
e w 
V) 

LEVEL CONTROLS ADDED 
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DESIGN GUIDELINES FOR WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NUN-CLOG OR GRINDER PUMPS 
PUMP CONTROL SCHEMATICS 





DESCRIPTIUNT PANEL H FEEDER ENTRANCG mP 
VOLTAGE, 480/27N, 3PH, 4W W O U N m  SURFACE 

--A. 3P----A HAW CIRWIT BREAKER ENCUlSUREn NEUA 1 r 
NEUTRAL BUS 100% GRUUND BUS, MFR STIL HINIIRM INTERRUPTING RATING, ,-A 

OMR CONTFXIL SYSTEM TRANSFORMER - W A  

SUB-TOTAL Ci3tWECTED BA ,- VA 

SUB-TOTAL CUNNECTED PB -,- VA 

SUB-TOTAL OiNNECTED PC ,-- VA 

TOT& CONNECTED --.--- VA 

PANEL 'H' SCHEDULE 
NUT m =ALE 

lml3 
r - FOR INSTAUAT'ION INSIDE THE WHA 4 POWER AND CONTROL PICLOSLIRE. 

PROVIDE AH AS-BURT TYPED PANEL DIRECTORI. 

PANEL 'L' SCHEDULE 
NLIT rn s c w  

P F O R  INSTALLATION INSEE THE K ) ( A  
PROVIDE AN AS-BUILT TYPED PANEL 

4 POVER AND 
MRECTGRY. 

ENCLOSURE 

DATE REMSlON 1 

DG08 Drawing 04B 1-1 
W A S ~ G T O N  SUBURBAN SANITARY COMMISSION & DESIGN GUIDELINES FOR WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NUN-CLOG OR GRINDER PUMPS 

SCHEDULES FOR PANELS 'H' AND 'L' 
! 
Q + 
E 



ALARULSTATUT POINTS m 
m T E r n L  U r n  

STAMlBY 
GENmAm 

CUNlROL PANEL 

CR2 
W T R W E N T  I STANDBY GENERAmR 

CIIHTROL PANEL CABINET) 

M 

I 

INrERFACE RELAY RW(S 

VETVEIL L E v a  

TEafUmL SERVDCES 
FLOW EXUP 

TRANSMITTER (ANAUIG SIGNAL> 
DATE RMSlON 

I AS APPLICABLE 

SCADA SYSTEM INTERFACE RELAY SCHEMATIC DG-08 Drawing 05 t 
NO SCALE 

ii 
K W 

WASHINGTON SUBURBAN SANITARY C O ~ S I O N  & DESIGN GUIDELINES FOR WASTEWATER PUMPING STATIONS USING SUBMERSIBLE NUN-CLOG OR GRINDER PUMPS E 
SCADA SYSTEM SCHEMATIC , , LL 

W M 
I 





ANTENNA <SEE NOlD 

ANTENNA MIJKnNG PIPE 

PULE STEPS. SEE NmE 2 

Ni3 4 A W i  BARE OXPER GRULHD 
V I E  SEE M T E  5 

CilAX CABLE (FURNISHDJ BY VSSU 
SEE NUTE 4 FDR WSTALLATDN 

SIDE VIEW cmp mm DF POLD 

NOTES ... 
L T H E ~ A L I N E S H A L L B E R U N I N A 2 I N M P V C ~  

TERMINATING AT THE POLE 10 FEET ABOVE FMsELl mADE. 
2 PROVmE POLE STEPS BEClINHIMi AT 2 FEt3 W TOP UF THE P I L E  

TEFE SHALL BE 3 STEPS AT I W T  INTERVALS W OPPOSITE SmES 
W R - M E  T I P  AW-TEN T I E  STEPS SHALL= SPACED AT 2 FEET 
INTERVALS w OPPOSITE smEs AS INDICATED, VIM THE LAST STEP AT 
A p p m u w r n y  rn FEET AB~M GRADE 

DIGITAL VIA INTERFACE INPUTS 

RELAY RACK 

ANALOG INPUTS 
WEwnL LEVEL L 

STATDN FUM 

mCirrAL OUTPUTS 
WHERE m 

a 
!2 
Lr 

G 
L 
vf 

'4 4 

I I- w 
z r 

- r 
P 
P 

SCADA SYSTEM BLOCK DIAGRAM 
NO SCALE 

' Nom 
BDrrmlSTEP m S Y S R I I S U S I N G T E L E P ~ ~ F m T R A N W B X ~  
(ABOUT 18 mT AB[M ERPlDD DELETE THE MDIO IJNrr AND ?HE ANTENN& TI€ RN 

CWNECTS m TIE ~ W W E  UNL 

SEAL SPACE BEWEEN 
CONDUIT AND CABLE 

2. PVC CDHDUrr --PRUTECTIVE GUPRD OVER ERLIUHO YIRE 

B m  2- PVC c m m  
m RTU ANLI TRANWTTIX 
CABINn q E E  NOTE U 

GROUND RllD 3/4* mA 10. LONG 
CUPPERCLAD STEEL TmMULsmvIcEs 

GRaP 

DATE 

2 
P 
K W 

$ 
e 
w 

RMSlON 

SCADA POLE 
WI SCALE DG08 Drawing 07 
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SCADA POLE DETAILS AND SCADA SYSTEM BLOCK DIAGRAM 


