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1.0 PROJECT DESCRIPTION  

The applicant, Chai Builders, is proposing the redevelopment of the former Tuck Industries site located on 

Tioronda Avenue in the City of Beacon (Tax Map Number: 5954-16-993482).   The proposed site includes 

a multi-discipline use of a multifamily residential development and a non-residential commercial building 

with associated parking. A greenway trail for public use is also proposed along the Fishkill Creek. 

The project is situated in the Fishkill Creek Development (FCD) District as designated by the City of Beacon 

zoning regulations. According to Article IV-C, Fishkill Creek Development (FCD) District, the purposes of 

the FCD District include the encouragement of redevelopment of underutilized industrial properties along 

the Fishkill Creek in a manner that provides a mix of residential and non-residential uses. Principal uses 

permitted in the FCD District by special permit include “attached apartment and multifamily dwellings” 

[Section 223-41.13(B)(1)]. According to Section 223-41.13(D), each FCD proposal requires concept plan 

approval and special permit approval by the Beacon City Council and site plan approval by the Beacon 

Planning Board. These reviews may proceed simultaneously. 

The City of Beacon will permit the applicant to connect to the existing 8” water main that enters the 

property. The existing 8-inch main is owned by the City of Beacon and connects to a 12” water main along 

Tioronda Avenue.  Each proposed building’s service line shall also provide for its fire suppression system 

consisting of sprinklers to be located within each apartment unit.  The fire suppression system shall be 

isolated from the domestic use by utilizing a backflow prevention device on the fire system that is 

acceptable to the Department of Health and shall be designed to the latest edition of the New York State 

Fire Code. 

The site is situated below Tioronda Avenue and as such any sewage generated onsite would have to be 

pumped to enter the City of Beacon’s sewer system.  An existing 2” force main is present onsite for this 

purpose. It is proposed to reactivate this line to avoid a railroad crossing.  

This report has been prepared to substantiate the design of the proposed water supply and wastewater 

system improvements. This report provides a description of the proposed improvements including design 

criteria and manufacturer’s cut-sheets of the equipment selected.  

 

 

2.0 ESTIMATED DOMESTIC WATER AND SEWER DEMANDS 

Using water saving fixtures the estimated daily water demand is 110 gpd per bedroom.  Each of the 

proposed apartments are either 1- or 2-bedroom units therefore each unit is anticipated to utilize 110 

gpd or 220 gpd, respectively, of water on average.  The site is also proposing a non-residential, commercial 

building with an estimated flow of 2,032 gpd after considering water saving fixtures. The proposed site 

therefore has an average daily demand of 12,592 gpd with a maximum day demand of 25,184 gpd 

(Peaking Factor of 2). 

To be conservative, it shall be assumed that the average daily sewer demand equals the average daily 

water demand of 12,592 gpd (8.74 gpm).   
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The proposed site consists of two 32-unit buildings and one 25,400 SF commercial building.  Peak hourly 

sewer demand for each building utilizes a peaking factor of 4 based on the equation found in the latest 

edition of the Ten State Standards using a population of 200.  Expected demands from each building is 

therefore calculated as follows: 

 

  

3.0 DESCRIPTION OF PROPOSED IMPROVEMENTS  

3.1 Water System  

The three existing service lines that serve the property currently combine to form a loop at or near the 

property line.  The center service line contains a valve pit residing in the Metro-Transit Authority (MTA) 

Right-of-Way that is proposed to be removed and replaced with an 8” line, reconnecting to the tee that 

currently is buried just beyond the valve pit.  It is then proposed to install an additional 8” tee with a gate 

valve that will then enter and serve the site, providing one water line entering the property.  This proposed 

line shall then enter a proposed meter pit prior to the proposed distribution system, complete with 

hydrants, building services, and valves.  A fire meter is proposed to be installed in the meter pit with 

sufficient straight run of pipe for maximum accuracy.  The proposed unit has a low flow capability of 2.5 

gpm and a high flow capability felt to be capable to handle fire flows.  Each proposed apartment unit is to 

have a water meter for billing purposes as well as the commercial building.  Leak detection is anticipated 

to be performed by evaluating the fire flow meter against the total of the individual meters.  All meters 

shall be equipped with an automatic reading system compatible to the City of Beacon’s system.  At present 

the City of Beacon standardizes around the manufacturer Sensus for water meters and these meters are 

typically provided by the City once paid for by the Owner of the property.  Cutsheets of the anticipated 

fire meter and apartment meters are included in Appendix B. 

Chazen performed a hydrant flow test on September 22, 2014 with assistance from the City of Beacon 

Water Department.  The static pressure at the hydrant across the street from the site was 100 psi.  A flow 

rate of 1,500 gpm was achieved through the hydrant connected to the 12” line, with an operating pressure 

of 98 psi at that flow. The City has adequate supply and pressure for this site for both domestic and fire 

flow services.  The service line sizes to the buildings also take into account reasonable estimate of 

instantaneous flows as a result of sprinkler activation, and the loss of pressure resulting from those flows 

during such a catastrophic event to ensure sufficient flow.  Sufficient water is available to the site to 

accommodate peaking factors greater than what has been used for this project.   

Building Type Formula # of Units
Average Daily 

Flow (gpd)

Average Daily Flow 

(gpm)

Max Day Flow (gpm)

(peaking factor 2)

Peak Flow (gpm)

(peaking factor 4)

110 gpd/bedroom 32 3,520 2.44 4.89 9.78

220 gpd/bedroom 32 7,040 4.89 9.78 19.56

Commercial (BLDG SF)(0.1 gpd/SF)(80%) 25,400 SF 2,032 1.41 2.82 5.64

Total Flow 12,592 8.74 17.49 34.98

Average Flow (gpd) Max Day Flow (gpd) Peak Flow (gpd)

4972 9944 19888

Residential
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The system is proposed to have a pressure reducing valve installed on the main service feeding the site.  

This device is designed to maintain a constant downstream pressure to the site at varying pressure 

upstream.  New York State Plumbing Code allows a maximum of 80 psi inside of buildings.  To comply with 

this, the outlet of the valve shall be set to provide a 65-psi maximum downstream pressure.  No power is 

needed for the valve to operate. 

A double check valve or other suitable device is proposed to be installed in each building’s service line 

inside the building to isolate the fire protection line from the potable line in accordance with New York 

State Department of Health (NYSDOH) standards.  The make and model of the valve shall be on the list of 

Approved Backflow Prevention Assemblies generated by the University of Southern California Foundation 

for Cross-Connection Control and Hydraulic Research (FCCCHR).  The NYSDOH uses the FCCCHR as a basis 

for their approval of such devices. 

Water mains will be installed with a minimum of 5’ of cover and be sized to accommodate the domestic 

and sprinkler system demands.  Hydrants and valves are to be installed for isolation and 

firefighting/flushing purposes respectively.  

It is anticipated that the distribution systems in each building shall be designed according to the most 

recent edition of the New York State Plumbing Code, with input from the City of Beacon Fire Department 

for any additional firefighting measures that may be required.  At minimum a check valve is proposed to 

be placed at the beginning of each main sprinkler head service line. 

3.2 Sewer System  

Chazen performed a dye test on the existing force main on September 17, 2014.  A 60-psi pump was 

utilized to convey water with a Fluorescein dye added in order to ascertain that the existing force main 

was still connected to the City of Beacon sewer system.  No dye was observed during or after the test to 

appear anywhere except in the existing collection system, indicating that the main is likely undamaged.  

The 60-psi pressure is 2-3 times the operating pressure of the proposed system and as such the existing 

main is felt able to be utilized under normal operation.  To help ensure the integrity of the FRP force main, 

it is proposed to extend the steel encasement to cover the entire length of the FRP pipe on the 248 

Tioronda property. The original agreement allowing for the construction and maintenance of the line, 

dated 30 June 1980, is included in Appendix C. 

This system utilizes a submersible grinder pump that connects to a PVC force main. The PVC force main is 

proposed to be 2” and this shall connect to the existing 2” fiberglass reinforced polymer (FRP) line. A 250-

psi pressure-rated Teekay stepped coupling type II with NBR gaskets will be provided to connect the PVC 

forcemain to the existing FRP forcemain. Cut-sheets of the transition coupling are provided in Appendix 

C.  

This allows for a majority of the proposed sewer system to be buried closer to the typical minimum of 4.5’ 

of cover.  Although the pump station appears to require a bury depth approaching 19’, the station is 

located in an area that is proposed to be fill to that depth, requiring minimal additional costs to install.  

The pump station shall be manufactured by PumpMate, made of reinforced concrete case with fiberglass 

coating structural steel base with aluminum access door and insulated fiberglass housing.  The station is 

proposed to have a PumpMate cover that will allow above grade valves and control stations making it 

easy to maintain.   
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The pump has a 5 HP and capable of conveying approximately 67 gpm at the estimated normal system 

pressure of 31 psi.  System curves for the pump stations are included in Appendix C. 

The service life of the Sulzer pump is estimated at 25 years according to the manufacturer.  

In general, the pump station is designed as follows: 

• Duplex Stations - These contain two (2) pumps that are set at the same elevation and controlled 

by a duplex pump controller. Should the high-level alarm float be tripped, both pumps are called 

to activate. 

The following features are common to the proposed pump station: 

 The sanitary pump station will be a duplex underground pump station equipped with explosion 

proof submersible sewage pumps each designed to handle the peak design flow in a 5-foot 

diameter pre-cast reinforced concrete wet well chamber including control panel, level switches 

(low, pumps off, lead on, lag on and high); lead and lag pumps will operate alternatively;  

 The sanitary pump station will be provided with a lockable aluminum access door and handle, a 

confined space warning plate, a guide rail system for pumps, a lifting chain, manhole steps, a 

gravity vent pipe, check valve, gate valve, pipe supports, discharge pipe and manifold, a tripod 

and electrical winch for pump removal and all accessories; 

 The sanitary pump station will be provided with main electric/telephone service, control panels 

and telemetry system.  

The calculations in Appendix C show the expected velocities are high enough to help prevent any buildup 

within the lines over time.  The pump’s cycle time will vary dependent on the flows.  The calculations in 

Appendix C show various scenarios, including worst case scenarios with one pump out of service.  With 

one pump online, the velocity on the 2.0” lateral is 7.0 fps.  It is not expected that one pump would be 

operational within the system for long. Assuming one pump in the station is out of service the station 

capacity is 67.2 gpm. 

The flow is above the peak flow listed earlier in this report and reflect a conservative design approach.  

Velocities are maintained above 2 fps in all cases. 

Head loss calculations for the pump station running concurrently during normal operation have been 

provided in Appendix B to simulate a worst-case pumping scenario. Under this scenario, calculations 

revealed that the output of the pump station exceeds the anticipated peak flows.   

Also in Appendix C is a letter from the Dutchess County Department of Health regarding their conditional 

approval on the old proposed sewer connection.  Based on that letter the City of Beacon had no objections 

to the old proposed sewer connection. It should be known that there are no changes from the old 

proposed sewer connection and now. 

A dedicated on-site standby emergency generator will provide backup power to the pump station. The 

emergency generator will be sized to start and operate the pump station simultaneously during a power 
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outage. The generator will be equipped with an automatic transfer switch to ensure continuous operation 

of the pump station in the event of a power outage. 

A 25 kW Generac model QT025A natural gas engine generator is proposed to be provided. The generator 

will be housed in a sound attenuated acoustically designed weather protective enclosure with low noise 

critical grade exhaust silencer. The unit will have the following features: run-off-auto switch, running time 

meter, critical-grade exhaust silencer, automatic transfer switch, automatic battery charger, generator 

alarm status panel, oil pressure gauge, high temperature and low oil pressure shutdown. 

Cut-sheets of the Generac model QT025A emergency generator are provided in Appendix B. 

 

4.0 TESTING AND DISINFECTION  

Upon substantial completion of all underground water pipes, or at times when it is prudent to conduct 

performance testing, all pipes shall be pressure tested and leakage tested in accordance with AWWA 

Standard C600 “Standard for Installation of Ductile-Iron Water Mains and their Appurtenances” and/or 

AWWA Standard C605 “Underground Installation of Polyvinyl Chloride (PVC) Pressure Pipe and Fittings for 

Water” (latest edition). 

All new water mains shall be disinfected in accordance with AWWA Standard C651 “Standard for 

Disinfection of Water Mains” (latest edition). 

All indoor plumbing and equipment shall be disinfected as per applicable NYS Plumbing Code and City of 

Beacon code. 

Sewer force main piping shall be tested for leakage in accordance with notes on the sewer detail sheet 

(C570). Gravity sewer lines will be tested in accordance with notes on the sewer detail sheet (C570). 

 

5.0 STANDARDS  
 

The design, construction and installation shall be in accordance with this report and associated plans and 

generally accepted standards in effect at the time of construction which include:  

• “Recommended Standards for Water Works (Ten States)” 

• “New York State Department of Health and Dutchess County Department of Health policies, procedures 

and standards.”  

• “Dutchess County Department of Health Sanitary Code, Article XI and Article V.”  

• “Dutchess County Department of Health Certificate of Approval letter.” 

• The installation of the public water supply system shall be in conformance with the National Electric 

Code (NEC). 

• “New York State Department of Environmental Conservation, 2014” 

• Recommended Standards for Waste Water (Ten States)” 



Engineering Report 

Beacon 248 Development LLC Page 1 
 

Chazen Project No. 81750.00 Page 1 of 2 December 20, 2019 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 



248 Tioronda Avenue 

Engineer’s Report – Water and Sewer Systems    

 

Chazen Project No. 81750.00  December 20, 2019 

 

 

 

Appendix A: 

Water Equipment Cut Sheets 
  



 
 

  
 
 

 

  
 -  Stainless Steel Trim SS  



CONFORMANCE TO STANDARDS

The OMNI F2 meter meets and far exceeds 

the most recent revision of AWWA 

Standard C703 class II. Additionally, 

the meter does not require a valve to 

meet these standards. Each meter is 

performance tested to ensure compliance. 

All OMNI meters are NSF/ANSI Standard 

61, Annex F and G approved. The OMNI 

F2 meter is UL (Underwriters Laboratories) 

Listed and FM (Factory Mutual) approved 

for use on fi re protection and domestic 

water applications.

PERFORMANCE

The patented measurement principles of 

the OMNI F2 meter assure enhanced ac-

curacy ranges, an overall greater accura-

cy, and a longer service life than any other 

comparable class meter produced. The F2 

meter has no restrictions as to sustained 

fl ow rates within its continuous operat-

ing range. The fl oating ball measurement 

technology allows for fl ows up to its rated 

maximum capacity without undue wear or

accuracy degradation.

CONSTRUCTION

The OMNI F2 meter consists of two basic 

assemblies; the maincase and the mea-

suring chamber. The measuring chamber 

assembly includes the “fl oating ball” im-

peller with a coated titanium shaft, hybrid 

axial bearings, integral fl ow straightener 

and an all electronic programmable regis-

ter with protective bonnet. The maincase 

is made from industry proven Ductile Iron 

with an approved NSF epoxy coating. 

Maincase features are; easily removable 

measuring chamber, unique chamber 

seal to the maincase using a high pres-

sure o-ring, testing port and a convenient 

integral strainer with optional drain/debris-

fl ushing ports.

OMNI ELECTRONIC REGISTER

The OMNI F2 electronic register is her-

metically sealed with electronic pickup 

containing no mechanical gearing. The 

large character LCD displays AMR, To-

talization and a Resettable Test Totalizer. 

OMNI register features; AMR resolution 

units that are fully programmable, Pulse 

output frequency that are fully program-

mable, Integral customer data logging 

capability, Integral resettable accuracy 

testing feature compatible with the UniPro 

Testing Assistant Program, Large, easy-

to-read LCD also displays both forward 

and reverse fl ow directions and all with a 

10-year battery life guarantee.

MAGNETIC DRIVE

Meter registration is achieved by utilizing 

a fully magnetic pickup system. This is 

accomplished by the magnetic actions of 

the embedded rotor magnets and the ultra 

sensitive register pickup probe. The only 

moving component in water is the “fl oat-

ing ball” impeller.

MEASURING ELEMENT

The revolutionary thermoplastic, hydro 

dynamically balanced impeller fl oats be-

tween the bearings. The Floating Ball 

Technology (FBT) allows the measuring 

element to operate virtually without fric-

tion or wear, thus creating the extended 

upper and lower fl ow ranges capable on 

only the OMNI F2 meter.

STRAINER

The OMNI F2 meter includes the Sensus 

designed “V” shaped UL Listed/FM ap-

proved strainer which utilizes a stainless 

steel screen along with Floating Ball Tech-

nology (FBT) to create a design that gives 

far improved accuracy even in those once 

thought questionable settings. A remov-

able strainer cover permits easy access 

to the screen for routine maintenance. 

Optional drain ports, located at the back 

lower corners of the strainer body, allow 

for easy discharging of debris without the 

need to remove the cover.

MAINTENANCE

The OMNI F2 meter is designed for easy 

maintenance. Should any maintenance 

be required, the measuring chamber and/

or strainer cover can be removed inde-

pendently. Parts and or a replacement 

measuring chamber may be utilized in the 

event repairs are needed. Replacement 

Measuring Chambers are available for the 

OMNI F2 meters.

AMR / AMI SYSTEMS 

Meters and encoders are compatible with 

current Sensus AMR/AMI systems.

GUARANTEE 

Sensus OMNI F2 Meters are backed 

by “The Sensus Guarantee.”  Ask your 

Sensus representative for details or see 

Bulletin G-500. 

Features

Description

4”, 6”, 8” and 10” Sizes

The OMNI F2 meter operation is 

based on advanced Floating Ball 

Technology (FBT).

DS-W-OMF-00-00-0611-02-A

OMNITM  F2

4”, 6”, 8” and 10” OMNI F2 Meter

AMR/AMI Mode

Totalization Mode

Resettable Test Mode
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SPECIFICATIONS

DIMENSIONS AND NET WEIGHTS

Meter and 

Pipe Size

Normal 

Operating Range
Connections A B C D E F G H J

Net 

Weight

Shipping 

Weight

Standard 

Fireline

4” 

DN 100mm

1.5 gpm

.34 m3/hr 

 1000 gpm 

227 m3/hr
Flanged

33” 

838mm

13-11/16” 

348mm

15/16” 

24mm

17-1/2” 

446mm

4-3/4” 

121mm

7-1/2” 

191mm
8 

5/8” 

16mm

2” 

50mm

212 lbs. 

96 kg.

252 lbs. 

115 kg.

51-7/8” 

(1317mm)

6” 

DN 150mm

3.0 gpm

.681 m3/hr

2000 gpm 

454 m3/hr
Flanged

45” 

1143mm

15-3/4” 

400mm

15/16” 

24mm

22-3/8” 

569mm

5-3/4” 

146mm

9-1/2” 

242mm
8

3/4” 

19mm

2” 

50mm

394 lbs. 

179 kg.

449 lbs. 

204 kg.

67-5/8” 

(1717mm)

8” 

DN 200mm

4 gpm

.91 m3/hr

3500 gpm 

795 m3/hr
Flanged

53” 

1346mm

18-1/2” 

470mm

11/16” 

17mm

31” 

787mm

6-3/4” 

172mm

11-3/4” 

298mm
8

3/4” 

19mm

2” 

NPT

736 lbs. 

334 kg.

786 lbs. 

357 kg.

77” 

(1956mm)

10” 

DN 250mm

5 gpm

1.1 m3/hr

5500 gpm 

1249 m3/hr
Flanged

68” 

1727mm

22-1/4” 

565mm

11/16” 

17mm

37-1/3” 

947mm

8-1/2” 

216mm

14-1/4” 

362mm 12
7/8 

22mm

2” 

NPT

1155 lbs. 

524 kg.

1215 lbs. 

551 kg.

 90” 

(2286mm)

1 Standard Fireline lay length with optional spool piece added.

E

D

F - Bolt Circle
G - No. of Bolts
H - Size of Bolts
{

C

A

B
Direction 

of Flow

Strainer Screen
Maincase

F
2

 Rotor

Strainer Cover

Register with 

Pulse and AMR

Test

Plug

Measuring 

Chamber

Assembly

J

OMNI F2: 4”, 6”, 8” and 10”

SERVICE Measurement of potable and reclaim water. 

Operating temperature range of 33 oF (56 oC) - 150 oF (65.6 oC)

OPERATING

RANGE

(100% ± 1.5%)

4”:  1.5 – 1000 GPM (.34 - 227 m3/hr)

6”:  3.0 – 2000 GPM (.34 - 227 m3/hr)

8”:  4– 3500 GPM (0.91-795 m3/hr)

10”:  5– 5500 GPM (1.1-1249 m3/hr)

LOW FLOW

(95% – 101.5%)

4”:  .75 GPM (.06 m3/hr)
6”:  1.5 GPM (.06 m3/hr)
8”:  2.5 GPM (0.57 m3/hr)

10”:  3.5 GPM (0.8 m3/hr)

UL MINIMUM 

FLOW

8”:  97% @ 3 GPM (0.68 m3/hr)

10”:  97% @ 4 GPM (0.9 m3/hr)

MAXIMUM

CONTINUOUS 

OPERATION

4”:  1000 GPM (227 m3/hr)

6”:  2000 GPM (454 m3/hr)

8”:  3500 GPM (795 m3/hr) 

10”:  5500 GPM (1249 m3/hr)

MAXIMUM

INTERMITTENT 

OPERATION

4”:  1250 GPM (284 m3/hr)

6”:  2500 GPM (568 m3/hr)

8”:  4700 GPM (1067 m3/hr)

10”:  7000 GPM (1590 m3/hr)

PRESSURE 

LOSS

4”:  6.4 psi @ 1000 GPM (.60 bar @ 227 m3/hr)

6”:  6.7 psi @ 2000 GPM (.56 bar @ 454 m3/hr)

8”:  5 psi @ 3500 GPM (.34 bar @ 795 m3/hr)

10”:  7 psi @ 5500 GPM (.48 bar @ 1249 m3/hr)

MAXIMUM 

OPERATING 

PRESSURE

 175 PSI (12 bar)

FLANGE 

CONNECTIONS
U.S. ANSI B16.1 / AWWA Class 125

REGISTER Fully electronic sealed register with programmable registration 
(Gal. /Cu.Ft./ Cu. Mtr. / Imp.Gal / Acre Ft.)

Programmable AMR/AMI reading and pulse outputs 

Guaranteed 10 year battery life

NSF 

APPROVED 

MATERIALS

Maincase:                           

Measuring Chamber:        

Rotor “Floating Ball”:       

Radial Bearings:                

Thrust Bearings:               

Magnets:                             

Strainer Screen:                

Strainer Cover:                  

Test Plug:                           

Coated Ductile Iron

Thermoplastic 

Thermoplastic

Hybrid Thermoplastic

Sapphire/Ceramic Jewel 

Ceramic Magnet

Stainless Steel

Coated Ductile Iron

Coated Ductile Iron



8601 Six Forks Road, Suite 700

Raleigh, NC 27615

1-800-638-3748

www.sensus.com/water

© All products purchased and services performed are subject to Sensus’ terms of sale, available at either; http://na.sensus.com/TC/TermsConditions.pdf or 1-800-METER-IT. Sensus reserves the right to modify 

these terms and conditions in its own discretion without notice to the customer.

This document is for informational purposes only, and SENSUS MAKES NO EXPRESS WARRANTIES IN THIS DOCUMENT. FURTHERMORE, THERE ARE NO IMPLIED WARRANTIES, INCLUDING 

WITHOUT LIMITATION, WARRANTIES AS TO FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY. ANY USE OF THE PRODUCTS THAT IS NOT SPECIFICALLY PERMITTED HEREIN 

IS PROHIBITED.
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6"  F 2  Pressure Loss Curve with Strainer 
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CONFORMANCE TO STANDARDS
Sensus SRII Low Lead Water Meters 
meet the requirements of NSF Standard 
61, Annex F and G and comply with ANSI/
AWWA Standard C700-latest revision. 
Each meter is tested to insure compliance 
with AWWA standards.

CONSTRUCTION
Sensus SR II Low Lead Water Meters 
consist of three basic components: main-
case; measuring chamber; and  sealed 
register. Maincases are made of Bismuth 
BiAlloy CDA89836 or EnviroBrass™ II 
C89520 with externally-threaded spuds.  
Registers are housed in a bonnet of syn-
thetic polymer. Measuring chambers are 
of Rocksyn®, a corrosionresistant, tai-
lored thermoplastic material formulated 
for long-term performance and especially 
suitable for aggressive water conditions. 
Maincase bottom plates are available in 
Bismuth BiAlloy, EnviroBrass II or, if frost 
protection is desired, in cast iron or syn-
thetic polymer1.

SEALED REGISTER
Hermetically sealed; proven magnetic 
drive design eliminates dirt and moisture 
contamination, tampering and lens fog-
ging problems. Standard register includes 
a straight-reading, odometertype totaliza-
tion display; a 360° test circle with center
sweep hand; and a low flow (leak) de-

tector. Gears are selflubricating, molded 
plastic for long life and minimum friction.

No change gears are required for accura-
cy calibration. Encodertype remote read-
ing systems are available for all SR II Low 
Lead Water Meters. (See other side of
sheet for additional information.)

TAMPERPROOF FEATURES
A unique locking system prevents cus-
tomer removal of the register to obtain 
free water. The register can only be re-
moved by breaking the register bonnet.

MAGNETIC DRIVE
The SR II Low Lead features a hydrody-
namically cushioned design that elimi-
nates premature wear of components. 
The meter utilizes a patented positive, 
reliable drive coupling. The highstrength 
magnets used will eliminate “drive slip” in
normal use and also provide adequate 
strength to drive remote register units.

OPERATION
Water flows through the meter’s strainer 
and into the measuring chamber where it 
drives the piston. The hydrodynamically 
balanced piston oscillates around a 
central hub, guided by the division plate.

A drive magnet transmits the motion of 
the piston to a driven magnet located 
within the hermetically sealed register. 

The driven magnet is connected to the 
register gear train. It reduces the piston 
oscillations into volume totalization units 
displayed on the register dial face.

MAINTENANCE
Sensus SR II Low Lead Water Meters are
engineered to provide long-term value 
and virtually maintenance-free operation. 
Simplicity of design allows interchange-
ability of parts of like-size meters, re-
duced parts inventory requirements, and 
ease of maintenance. The register can be 
removed without relieving the water pres-
sure or removing the maincase from the  
installation.

CONNECTIONS
Tailpieces/Unions for installing the meters
on a variety of pipe types and sizes are 
available.

AMR / AMI SYSTEMS
Meters and encoders are compatible with 
current Sensus AMR/AMI systems.

GUARANTEE
Sensus SR II Water Meters are backed 
by “The Sensus Guarantee.” Ask your 
Sensus representative for details or see 
Bulletin G-500.

Features

DS-W-SR2-00-00-0312-04-A

SR II® Low Lead Meters
Displacement Type Magnetic Drive Cold Water Meters

Description 
5/8” (DN 15mm), 3/4” (DN 20mm) and 1” (DN 25mm) Sizes

Measurement of cold water where flow is in one 
direction only; in residential, commercial and  
industrial services.
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SERVICE Measurement of potable and reclaim water. 

NORMAL
OPERATING
FLOW RANGE 1 

(100%±1.5%)

5/8” (DN 15mm) size:  1 to 20 gpm  (0.25 to 4.5 m3/hr)
3/4” (DN 20mm) size:  2 to 30 gpm  (0.45 to 7.0 m3/hr)
1” (DN 25mm) size:  3 to 50 gpm  (0.7 to 11.0 m3/hr)

LOW FLOW 
REGISTRATION 
(95% - 101.5%)

5/8” size:  1/4 gpm (0.06 m3/hr)
3/4” size:  1/2 gpm (0.10 m3/hr)
1” size:  3/4 gpm (0.15 m3/hr)

MAXIMUM
PRESSURE LOSS

5/8” size:  7.0 psi at 20 gpm  (0.5 bar at 4.5 m3/hr)
3/4” size:  9.0 psi at 30 gpm  (0.6 bar at 7.0 m3/hr)
1” size:  7.3 psi at 50 gpm  (0.5 bar at 11.0 m3/hr)

MAXIMUM
OPERATING
PRESSURE

150 psi (10.0 bar)

MEASURING
ELEMENT

Oscillating piston

REGISTER 3 Straight reading, hermetically sealed, magnetic drive.  
Remote reading unit optional.

STANDARD
METER
REGISTRATION 3

10 gallons, 1 cubic foot,  or 0.01 m3/ or 0.1 m3/sweep hand 
revolution.   
10,000,000 gallons, 1,000,000 cubic feet or 100,000 m3

capacity. 
8 odometer wheels

METER 
CONNECTIONS 3

5/8” (DN 15mm) size: 3/4” (26.44mm) threads 
5/8” x 3/4” (DN 15mm x 33mm) size: 1” (33.25mm) threads
3/4” (DN 20mm) size: 1” (33.25mm) threads
1” (DN 25mm ) size: 1-1/4” (41.9mm) threads
(All threads are straight pipe, external type, conforming to 
ANSI B1.20.1 or ISO R228, if specified.)

MATERIALS Maincase:  Bismuth BiAlloy CDA89836 or
                   EnviroBrass II C89520
Register box:  Synthetic polymer
Measuring chamber:  Rocksyn®

Bottom plate:  Bismuth BiAlloy CDA89836
Magnets:  Plasticized material
Casing bolts:  Stainless steel
Strainer:  Synthetic polymer

1   Maximum rates listed are for intermittent flow only. Maximum continuous flow rates 
as specified by AWWA are: 
5/8” (DN 15mm)—10 gpm (2.3 m3/hr) 
3/4” (DN 20mm)—15 gpm (3.4 m3/hr)
1” (DN 25mm)—25 gpm (5.7 m3/hr)  

2    Unless otherwise noted, 5/8” size and 5/8” x 3/4” characteristics are identical.
5/8” x 3/4” designates 5/8” with 3/4” connection thread).
Metric designation is the normal bore x the outside diameter. 

3   See ICE-Opto Register Datasheet or Electronic Register Datasheet for details 
     specifications.

SPECIFICATIONS

DIMENSIONS AND NET WEIGHTS  
Meter Size A B C Width Net Weight 1

5/8”
(DN 15mm)

7-1/2”
(190mm)

5-3/8”
(136mm)

1-3/4”
(44mm)

3-7/8”
(98mm)

4.3 lb.
(1.97 kg)

5/8” x  3/4”
(DN 15mm X 33mm)

7-1/2”
(190mm)

5-3/8”
(136mm)

1-3/4” 
(44mm)

3-7/8”
(98mm)

4.4 lb.
(2.00 kg)

3/4”
(DN 20mm)

9”
(229mm)

5-7/8”
(149mm)

2-3/16” 
(56mm)

4-1/2”
(114mm)

6.4 lb.
(2.90 kg)

3/4” Short
(DN 20mm)

7-1/2”
(190mm)

5-7/8”
(149mm)

2-3/16” 
(56mm)

4-1/2”
(114mm)

6.2 lb.
(2.81 kg)

1”
(DN 25mm)

10-3/4”
(273mm)

7-1/8”
(181mm)

2-3/4” 
(70mm)

6-1/2” 
(165mm)

11.9 lb.
(5.4 kg)

 
1 With Rocksyn® measuring chamber.

B

C

A



8601 Six Forks Road, Suite 700
Raleigh, NC 27615
1-800-638-3748
www.sensus.com/water

© All products purchased and services performed are subject to Sensus’ terms of sale, available at either; http://na.sensus.com/TC/TermsConditions.pdf or 1-800-METER-IT. Sensus reserves the right to modify 
these terms and conditions in its own discretion without notice to the customer.

This document is for informational purposes only, and SENSUS MAKES NO EXPRESS WARRANTIES IN THIS DOCUMENT. FURTHERMORE, THERE ARE NO IMPLIED WARRANTIES, INCLUDING 
WITHOUT LIMITATION, WARRANTIES AS TO FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY. ANY USE OF THE PRODUCTS THAT IS NOT SPECIFICALLY PERMITTED HEREIN 
IS PROHIBITED.
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TYPICAL PERFORMANCE CURVES
SR II Meter

5/8” and 5/8” x 3/4” SR II Meter
UA-5833

1” SR II Meter
UA-5835

3/4” and 3/4” x 1” SR II Meter
UA-5834

3/4” SR II Meter 7-1/2” Laying Length
UA-5838
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❏	 Catalog	number–	
A-2361-20	Mechanical	joint	ends	(with	accessories	unassembled)		
A-2361-23	Mechanical	joint	ends	(less	accessories)		
A-2361-25	Mechanical	joint	ends	(with	transition	gaskets	accessories	unassembled)	

❏	 Sizes	–	4",	6",	8",	10",	12"
❏	 Meets	or	exceeds	all	applicable	requirements	of	ANSI/AWWA	C515	Standard,	

UL	Listed,	FM	Approved,	and	certified	to	ANSI/NSF	61.	
❏	 Standard	mechanical	joint	ends	comply	with	ANSI/AWWA	C111	
❏	 Iron	body	with	nominal	10	mils	MUELLER®	Pro-Gard®	Fusion	Epoxy	Coated	interior	and	

exterior	surfaces	
❏	 Epoxy	coating	meets	or	exceeds	all	applicable	requirements	of		ANSI/AWWA	C550	

Standard.	
❏	 Iron	wedge,	symmetrical	&	fully	encapsulated	with	molded	rubber;	no	exposed	iron	
❏	 Non-rising	stem	(NRS)	
❏	 Triple	O-ring	seal	stuffing	box	(2	upper	&	1	lower	O-rings)	with	fourth	o-ring	serving	

as	dirt	seal
❏	 2"	square	wrench	nut	(optional	handwheel	available)–-open	left	or	open	right	
❏	 350	psig	(2400	kPa/24	barg)	maximum	working	pressure,	

700	psig	(4800	kPa/48	barg)	static	test	pressure	
❏	 UL	Listed,	FM	Approved:	350	psig	(2400	kPa/24	barg)
❏	 Mueller	valves	are	designed	for	potable	water	application

Options 
See page 10.46 for more information on Resilient Wedge Gate Valve options 
❏		Position	indicators																															❏		Stainless	steel	fasteners:	Type	316											❏		Stainless	steel	stem:	Type	304,	Type	316	
❏		ASTM	B98-C66100/H02	stem												❏		Handwheel	 																																															❏		EPDM	Disc	and	o-rings	 	

4"- 12"  A-2361 RESILIENT WEDGE 
GATE VALVES - M.J. x M.J. 

 A-2361-20 

*Fully encapsulated in molded rubber with no iron exposed 
▼	Material	strength	ASTM	A536	65-45-12	minimum

Resilient wedge gate valve parts
Catalog Part No. Description Material Material Standard

G-16 Bonnet	Bolts	&	Nuts 304	Stainless	Steel ASTM	F593	(bolt)
ASTM	F594	(nut)

G-41 Stuffing	Box	Bolts	&	Nuts 304	Stainless	Steel ASTM	F593	(bolt)
ASTM	F594	(nut)

G-49 Stem	O-rings	(3) Nitrile ASTM	D2000

G-200 Wrench	Nut	Cap	Screw 304	Stainless	Steel ASTM	F593

G-201 Stuffing	Box	O-ring Nitrile ASTM	D2000

G-202 Wrench	Nut Ductile	Iron ASTM	A536	▼

G-203 Stem Bronze ASTM	B138

G-204 Hand	Wheel	(not	shown) Cast	Iron ASTM	A126	CL.B

G-205 Stem	Nut Bronze ASTM	B584

G-206 Guide	Cap	Bearings Acetal -

G-207 Stuffing	Box	with	dirt	seal Ductile	Iron
Nitrile

ASTM	A536	▼
ASTM	D200

G-208 Anti-friction	Washers	(2) Acetal -

G-209 Wedge,	Rubber	Encapsulation Ductile	Iron*
SBR

ASTM	A536	▼
ASTM	D2000

G-210** Bonnet Ductile	Iron ASTM	A536	▼

G-211** Bonnet	gasket Nitrile ASTM	D2000

G-212** Body Ductile	Iron ASTM	A536	▼

SEE PAGE 10.53 FOR ORDERING INSTRUCTIONS 



9.3MUELLER® SUPER CENTURION® 
FIRE HYDRANT

MUELLER SUPER CENTURION 250™ Fire Hydrant Features  

❏	 PRESSURE	RATED:	standard	max. 
working pressure 250 psig (1725 
kPa, 17 barg), optional 350 psig 
(2400 kPa, 24 barg). Test pressures 
500 psig (3450 kPa, 35 barg) 
and 700 psig (4800 kPa, 48 barg) 
respectively.

❏	 HOLD-DOWN	NUT	-	with	integral	
weather seal. Design discourages 
unauthorized removal of the hold-
down nut or bronze operating nut. 
Resilient wiper seal between hold-
down nut and operating nut prevents 
water entry to protect operating nut 
from freezing. Wiper seal material 
is resistant to ultra-violet ray 
deterioration. O-ring seal provides 
second level of protection.  

❏	 ANTI-FRICTION	WASHER	-	Acetal	
washer on std. 250 psig hydrant; 
roller bearing on opt. 350 psig – 
helps assure easy operation for life 
of the hydrant.  

❏	 OIL	FILLER	PLUG	-	permits	quick	
check of oil level. Lets you add oil 
without removing bonnet.  

❏	 OIL	RESERVOIR	O-RING	SEALS	-	
seal oil in, water out.  

❏	 STAINLES	STEEL	SAFETY	STEM	
COUPLING -  pulls free if hydrant is 
hit by a vehicle preventing damage 
to the stem and main valve. Coupling 
will not break into pieces that could 
drop into lower barrel and affect valve 
operation. Top of lower stem is below 
the top of the lower barrel so that 
a tire cannot depress the stem and 
open the main valve. Repair is easy 
and economical.  

❏	 SAFETY	FLANGE	-	breaks	cleanly	
to help prevent barrel damage, yet is 
strong enough to withstand normal 
handling. Allows economical repair, 
adding of extension section, rotation 
or changing of upper barrel without 
digging or water shut-off.  

❏	 BRONZE	UPPER	VALVE	PLATE	-	
conical	design	for	smooth	flow.

❏	 DRAIN	VALVE	FACINGS	-	specially	
designed, long-life facings provide 
effective sealing.  

❏	 CAST	IRON	CAP	NUT	-retains	main 
valve. Seats against cap  
nut gasket to prevent corrosion of 
stem threads. Locked in place by a 
stainless steel lock washer. Mueller 
HP Epoxy coated for durability.  

Manufactured under one or more of the following: U.S. Patent No. 4,717,178; 4,842,246. 

❏	 SHOE	DESIGNED	FOR	MAXIMUM 
FLOW AND EASY CONNECTION -  
with its smooth transitional contours, 
extended neck and integral anti-
rotation pads, allowing use of  
standard tee-head bolts. The 
inside of the shoe is covered with 
MUELLER HP® Epoxy Coating. This 
thermosetting epoxy forms a tough  
corrosion-resistant barrier to 
chemicals, physical impact and 
electrical currents.  

❏	 MEETS	OR	EXCEEDS	all	applicable	
requirements of ANSI/AWWA C502 
Standard and UL 246 and FM 1510 
specifications.		

❏	 O-RING	SEALS	AT	BONNET,	 
GROUND, AND SHOE FLANGES - 
for better leak resistance, easier 
maintenance.  

❏	 SEALED	OIL	RESERVOIR	-	O-ring	 
sealed to prevent leakage. Provides  
positive lubrication of stem threads and 
bearing surfaces each time the hydrant 
is operated. Filled at the factory.  

❏	 FULL	FLOW	OPENINGS	-	large	
radius hose and pumper openings 
produce low friction loss.  

❏	 FIELD	REPLACEABLE	HOSE	AND	
PUMPER	NOZZLES	-	O-ring	sealed.	
Threaded in place and retained by 
stainless steel locks. Nozzles are 
easily replaced.  

❏	 ELECTRO-GALVANIZED	BOLTS	 
AND NUTS - provide corrosion 
protection.  

❏	 NON-KINKING	CHAINS	-	heavy-
duty chains are securely attached to  
the hydrant. Special chain loop 
permits free turning of the cap. 

❏	 BRONZE	SEAT	RING	-	threaded	into	
drain ring and O-ring sealed. Seat 
ring is easily removed or installed 
from above ground. Each time main 
valve is opened or closed, double 
drain	valves	force-flush	both	drain	
valve openings to keep them open 
for effective barrel drainage. Bronze 
drain valves are integral parts of 
main valve assembly.  

❏	 PATENTED	REVERSIBLE,	
COMPRESSION-TYPE MAIN 
VALVE - closes with pressure for 
positive seal.  Rubber material has 
long service life, yet is reversible 
providing a convenient spare in 
place – 350 opt. includes reinforced 
main valve for higher pressure 
holding capability (both main valves 
are interchangeable).  

     Shaded area indicates changes     Rev. 4-14
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MUELLER®  SUPER CENTURION®   
FIRE HYDRANT 

❏	 Super Centurion 250™ catalog numbers
 - UL 246, FM 1510 ANSI/AWWA C502 250 psi rated 

A421 4-1/2" main valve opening 3-way (2 hose nozzle / 1 pumper nozzle)  
A423 5-1/4" main valve opening 3-way (2 hose nozzle / 1 pumper nozzle) 
A454 5-1/4" main valve opening 3-way (3 hose nozzle) * 
A455 5-1/4" main valve opening 4-way (4 hose nozzle) * 
A458 5-1/4" main valve opening 4-way (3 hose nozzle / 1 pumper nozzle) * 
A459 5-1/4" main valve opening 4-way (2 hose nozzle / 1 pumper nozzle)**

 * Hose Gate Valves required on FM Approved Models
 ** A459 is UL Listed and ANSI/AWWA C502

❏	 Super Centurion 350™ catalog number
 - UL 246, FM 1510 ANSI/AWWA C502 350 psi rated
 A423 5-1/4" main valve opening 3-way (2 hose nozzle / 1 pumper nozzle)

❏	 Super Centurion 200™ catalog numbers
 - UL 246, FM 1510 ANSI/AWWA C502 200 psi rated
 A-433 4-1/2"	main	valve	opening	2-way	(2	hose	nozzle) 

A-435 5-1/4"	main	valve	opening	2-way	(2	hose	nozzle)
 - ANSI/AWWA C502 200 psi rated  

A-420 4-1/2"	main	valve	opening	2-way	(2	hose	nozzle) 
A-424 4-1/2"	main	valve	opening	1-way	(1	pumper	nozzle)	 
A-422 5-1/4"	main	valve	opening	2-way	(2	hose	nozzle) 
A-425 5-1/4"	main	valve	opening	2-way	(2	hose	nozzle) 
A-423 5-1/4"	main	valve	opening	3-way	(2	hose	nozzle	/	2	pumper	nozzle)	

❏	 10	year	limited	warranty	on	material	and	workmanship		
❏	 Meets	all	applicable	parts	of	ANSI/AWWA	C502	Standard	
❏	 Post	type	dry	barrel	design	
❏	 Dry	top	design	with	O-ring	sealed	oil	reservoir	
❏	 Traffic	feature	with	stainless	steel	safety	stem	coupling	
❏	 Compression-type	main	valve	closes	with	pressure	for	positive	seal;	it	is	made	of	rubber	 

and is conveniently reversible providing a spare for long service life 
❏	 Operating	nut	available	in	wide	variety	of	shapes	and	sizes-open	left	or	right	
❏	 Field	replaceable	hose	and	pumper	nozzles	
❏	 Hose	and	pumper	nozzles	have	large	radius,	full	flow	openings	for	low	friction	loss	
❏	 Contoured	shoe	is	designed	for	full	flow	
❏	 Dual	bronze	drain	valves	provide	effective	barrel	drainage	
❏	 350 psig (2400 kPa/24 barg) maximum working pressure, 700 psig (4800 kPa/48 barg) static test pressure;
 250 psig (1725 kPa/17 barg) maximum working pressure, 500 psig (3450 kPa/35 barg) static test pressure; 

200 psig (1400 kPa/14 barg) maximum working pressure, 400 psig (2800 kPa/28 barg) static test pressure 

Dimensions Non-rotating bolt design: 
cast-in pads eliminate need 

for anti-rotation bolts.

Front view detail of Mechanical 
joint (Standard only)

Vertical  
Flange

ASME B16.1 Class 125 
PN 10/16 Drilling 

Mechanical joint 
standard and D-150

Flange
ASME B16.1 Class 125 

PN 10/16 Drilling

Slip-on

SEE PAGE 9.28 FOR ORDERING INSTRUCTIONS  



MEGA-COUPLING®
Series 3800

Restrained Coupling
Features and Applications:

For use on:
 ◦ Ductile Iron Pipe, 4 in. - 36 in.
 ◦ C900 or ASTM D2241 PVC Pipe, 4 in. - 12 in.
 ◦ C905 PVC Pipe, 14 in. - 36 in.
 ◦ Carbon Steel Pipe, 4 in. - 12 in.
 ◦ HDPE Pipe, 4 in. - 12 in.

Minimum 2 to 1 Safety Factor

MEGA-BOND® Restraint Coating System
For more information regarding MEGA-BOND, refer 
to our web site at www.ebaa.com

Constructed of ASTM A536 Ductile Iron

Corrosion Resistant, low alloy, high strength steel 
bolts and nuts per ANSI/AWWA C111/A21.11

Couplings meets or exceeds the applicable 
requirements of:
 ◦ AWWA C219
 ◦ ASTM A536
 ◦ ANSI/AWWA C111/A21.11
 ◦ ASTM D2000

•

•

•

•

•

•

Image depicts Series 3806 on 6 inch ductile iron pipe and 6 inch PVC pipe.

0513-.5-J Copyright 2013 © EBAA Iron, Inc.

Special Notes For Use On HDPE Pipe

For use on 4 inch through 12 inch HDPE only. The use of a pipe wall stiffening insert is required for use on HDPE pipe. The 
stiffeners must be sized to encompass the entire bearing length of the restraint devices. Pipe systems must be engineered to 
prevent movement causing fitting to slide or rotate.

EBAA products for HDPE are designed for underground pressurized fluid service and are pressure rated to match the pipe SDR 
pressure rating, de-rated as appropriate for service temperature. Maximum test pressure limited to pipe rated pressure.

Nominal
Pipe Size

Series
Number

Shipping 
Weight

Ductile 
Iron Pipe

Steel
Pipe DR11 DR13.5 DR17 DR14 DR18 DR25 DR18 DR25 DR32.5 DR41

4 3804 36.50 250 250 160 130 100 305 235 165 - - - -

6 3806 49.40 250 250 160 130 100 305 235 165 - - - -

8 3808 67.93 250 250 160 130 100 305 235 165 - - - -

10 3810 85.46 250 250 160 130 100 305 235 165 - - - -

12 3812 103.98 250 250 160 130 100 305 235 165 - - - -

14 3814 157.18 350 - - - - - - - 235 165 125 80

16 3816 183.02 350 - - - - - - - 235 165 125 80

18 3818 201.64 250 - - - - - - - 200 165 - -

20 3820 229.93 250 - - - - - - - 200 165 - -

24 3824 364.24 250 - - - - - - - 165 165 125 100

30 3830 540.60 250 - - - - - - - - 165 125 -

36 3836 695.90 250 - - - - - - - - 125 125 -

Pressure Ratings (PSI)
HDPE Pipe C900 PVC Pipe C905 PVC Pipe

The Series 3800 are designed to restrain forces based on the maximum 
working pressure ratings listed in the Pressure Ratings Table.

Forces experienced due to expansion/contraction of the pipe require special 
consideration.

For use on water or wastewater pipelines subject to hydrostatic pressure and 
tested in accordance with either AWWA C600 or ASTM D2774.

Weights units are pounds and are approximate values.
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A1* A2** C

Series 3800 Submittal Reference Drawing 4 in. - 12 in.

Note: Dimensions are in inches (± 1%) and are subject to change without notice.

Nominal
Pipe Size

Series
Number

A1*
Pipe O.D.

(Maximum)

A2**
Pipe O.D.

(Minimum)

B
Overall
Length

C†

Max. Restraint O.D.
(Casing Clearance)

D
Thrust Bolt

(Number-Size)

E
Barrel
Length

Maximum 
Deflection

4 3804 4.80 4.50 14.0 9.5 4 - ¾ x 14 7.5 4º
6 3806 6.90 6.63 14.0 12.1 6 - ¾ x 14 7.5 4º
8 3808 9.05 8.63 14.0 13.6 6 - ¾ x 14 7.5 4º

10 3810 11.10 10.75 14.0 16.0 8 - ¾ x 14 7.5 4º
12 3812 13.20 12.75 14.0 18.1  8 - ¾ x 14 7.5 4º

** Requires the use of a Transition Gasket. † As installed with Twist-Off nuts off.
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**ASTM 2241
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Sample Specification

Joint restraint to prevent axial separation shall be incorporated into the design of the sleeve or coupling used to 
connect two plain ends of same or dissimilar materials, such as Ductile Iron pipe, steel pipe, PVC pipe (C900 or 
ASTM D2241) and or High Density Polyethylene (HDPE) pipe.  Internal pipe wall stiffeners must be used when 
restraining HDPE. 

The restraint mechanism shall incorporate a plurality of individually actuating gripping surfaces to maximize 
restraint capability, and have torque limiting twist off nuts to insure proper actuating of the restraint devices.  The 
restraint devices shall be coated using MEGA-BOND®. For complete specifications on MEGA-BOND visit www.
ebaa.com.

The coupling sleeve internal surfaces (wetted parts) shall be lined with a minimum of 15 mils of fusion bonded 
epoxy conforming to the applicable requirements of ANSI/AWWA C213. Sealing gaskets shall be constructed of 
SBR. The coating and gaskets shall meet ANSI/NSF-61. Exterior surfaces shall be coated with a minimum of 6 
mils of fusion bonded epoxy conforming to the applicable requirements of ANSI/AWWA C116/A21.16. Ductile Iron 
components shall meet or exceed the requirements of ASTM A536, and shall be tested in accordance with said 
standard. 

The restrained joining system shall meet the applicable requirements of AWWA C219, ANSI/AWWA C111/A21.11, 
and ASTM D2000. 

The restrained coupling system shall be Series 3800 manufactured by EBAA Iron, Inc.
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*Specifying the Proper Series Number

4 inch through 12 inch
For Nominal Pipe Sizes 4 inch through 12 inch the Series 3800 MEGA-COUPLING utilizes a common restraint ring for 
Ductile Iron Pipe (DIP), C900 PVC Pipe, ASTM D2241 PVC Pipe (IPS), Carbon Steel Pipe, and HDPE Pipe (with internal pipe 
wall stiffener for HDPE). The only item that needs to be specified during the order process for 4 inch through 12 inch is 
what type of gasket is required for joint assembly for the various pipe O.D.’s: 

• 3800S for coupling either DIP, C900 PVC and or DIP O.D. HDPE Pipe
• 3800T for coupling either Carbon Steel and or ASTM D2241 PVC
• 3800ST for coupling either DIP, C900 PVC or DIP O.D. HDPE Pipe on one side and either Carbon Steel or ASTM D2241 

PVC on the other side

14 inch through 36 inch
For Nominal Pipe sizes 14 inch and above the Series 3800 MEGA-COUPLING utilizes the Series 1100 MEGALUG® restraint 
on DIP and the Series 2000PV MEGALUG restraint on C905 PVC. Since the O.D. of both DIP and C905 PVC is the same, the 
EBAA-SEAL™ Improved Mechanical Joint Gasket is provided. 

• 3800DI for coupling DIP
• 3800PV for coupling C905 PVC
• 3800DIPV for coupling one side DIP and other C905 PVC
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Series 3800 Submittal Reference Drawing 14 in. - 36 in.

** As installed with Twist-Off nuts off.
Note: Dimensions are in inches (± 1%) and are subject to change without notice.

Nominal
Pipe Size

Series
Number*

A
Pipe O.D.

B
Overall
Length

C**
Max. Restraint O.D.
(Casing Clearance)

Thrust Bolt
(Number-Size)

E
Barrel
Length

Maximum 
Deflection

14 3814XX 15.3 18.0 20.94 10 - ¾ x 18 10.0 4º
16 3816XX 17.4 18.0 23.00 12 - ¾ x 18 10.0 4º
18 3818XX 19.5 18.0 25.10 12 - ¾ x 18 10.0 4º
20 3820XX 21.6 18.0 27.20 14 - ¾ x 18 10.0 4º
24 3824XX 25.8 18.0 32.64 16 - ¾ x 18 10.0 4º
30 3830XX 32.0 20.0 38.87 20 - 1 x 20 10.0 3º
36 3836XX 38.3 20.0 45.17 24 - 1 x 20 10.0 3º

Ductile Iron PIpe C905 PVC Pipe



For installation on 
Steel or ASTM D2241 
O.D. Sized pipe, 
remove spacers and 
replace screws. Install 
per instructions.

For installation on 
Ductile Iron or C900 
PVC sized pipe, use 
as received and install 
per instructions.

Spacer Instructions (4 in. through 12 in. only)
Ductile Iron or C900 PVC O.D. Sized Pipe Steel or ASTM D2241 O.D. Sized Pipe (IPS O.D.)

Installation Instructions

Identify the pipe. The spacers 
under the actuating screws must be 
removed for use on ASTM D2241 
O.D. sized pipe (4 inch through 12 
in. only). The spacers must remain in 
place for use on Ductile Iron or C900 
PVC O.D. sized pipe. (See spacer 
instructions above)

Clean and inspect the pipe 
ends. Beveling of the ends is not 
necessary.

If used on HDPE Pipe, a pipe wall 
stiffener insert that encompass the 
entire bearing length of the restraint 
devices must be installed prior to 
step two.   

1. Place the end rings on the pipes 
with the lip extensions toward the 
pipe ends. For 4 inch through 12 
the restraints will be the Series 
2000HPV, for 14 inch and above 
Ductile Iron pipe the restraint ring 
will be the Series 1100 MEGALUG® 
and for C905 PVC 14 inch and above 
the restraint ringwill be the Series 
2000PV MEGALUG. Lubricate and 
install the Standard Mechanical Joint 
Gasket.

(Standard Mechanical Joint Gaskets 
must be used with Ductile Iron Pipe 
and C900 PVC pipe 4 inch through 
12 inch while the EBAA-SEAL™ 
Improved Mechanical Joint gasket 
is used on 14 inch and above. 
Transition gaskets must be used with 
Steel or ASTM D2241 pipe).

2. Center the sleeve body over the 
ends of the pipes while maintaining 
a 1/2” to 1” gap between the pipe 
ends. Slide the gaskets and end 
rings toward the sleeve body.

3.

Install the threaded rods and hand 
tighten the nuts on each end. 
Gradually tighten the nuts in an 
alternating manner until the proper 
torque value has been reached,  
while maintaining the same distance 
between the rings and the ends of 
the body at all points around the 
rings. For 4 inch through 24 inch 
torque to 75-90 ft.-lbs., for 30 and 
36 torque to 120-150 ft.-lbs.

4. Hand tighten the actuating screws 
until all wedges are touching the 
pipes. Continue tightening the 
screws in an alternating manner 
until the torque limiting heads twist 
off. The screws may bottom out 
during this step.

5.
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Submersible grinder pumps type ABS Piranha 



Main applications

The most effective cutting system 

Sulzer’s range of submersible grinder pumps, type ABS Piranha, contain the most effective cutting system for use 
in pressure sewer systems. The Piranha pumps have proven themselves to be one of the market’s best ongoing 
performers, having excellent total lifecycle costs from initial purchase through ongoing operation.

The Piranha pumps provide a means of effective and economical wastewater transport utilizing small-diameter 
discharge pipes as opposed to larger diameter pipes required for gravity systems. These pumps are ideally suited 
for:
• Private residences and community subdivisions
• Municipal wastewater transport
• Commercial wastewater handling of domestic sewage in business parks, restaurants, hospitals, industrial 

areas, etc.
• Industrial wastewater handling of industrial areas, slaughter houses, food processing plants, paper mills, 

agricultural applications, etc.
• Hazardous locations requiring certification in accordance with ATEX (EX II 2 G k Ex d IIB T4);  

FM and CSA available as an option on most models

PE and S series
The Piranha PE and S series cutter system features a completely 
different concept in grinder pump design. The design consists of a 
lobed rotor cutting element attached to a centrifugal impeller working in 
tandem with a stationary cutting element fastened to a spiral-grooved 
bottom plate. The lobed rotor turns inside the stationary cutter designed 
with wave-shaped castellations. The number of waves is one less than 
the number of lobes on the rotor. This causes an opening to be formed 
between the rotor and stationary cutter. The normal pumping action of 
the impeller causes water and solids to flow into the cutting elements and as the solids are sheared into small 
particles, they are pumped by the impeller into the discharge pipe. Should any of the finely cut particles try 
to wedge between the impeller and bottom plate, the outward threaded spiral grooves will move them to the 
discharge.

S series (high head)
The Piranha S Series (High Head) cutter system features another unique concept in grinder pump design. The 
design consists of a two-blade, two-stage, primary cutting element attached to the first-stage centrifugal impeller 
working in tandem with a stationary cutting element fastened to an adjustable bottom plate. The two-blade rotor 
turns inside the stationary cutter designed with multiple, sharp-edged faces. The number of faces is uneven 
with the number of blades on the rotor, causing a constant shearing opening to be formed between the rotor 
and stationary cutter. The normal pumping action of the impeller causes water and solids to flow into the cutting 
elements, and as the solids are sheared into small particles, the second stage of the rotor shears the particles a 
second time to a very fine pulp and then pumped by the impeller into the discharge pipe. Should any of the finely 
cut particles try to wedge between the impeller and bottom plate, the intercepted slots will dislodge them and 
move them to the discharge.

The right installation to fit any need
The Piranha grinder pumps can be installed in several configurations to fulfill virtually any customer requirements, 
including: 
• Fixed installations with pedestal (guide rail assembly)
• Freestanding, transportable applications
• Installation in areas where large fluctuations in terrain elevation are present



Features and benefits

• Piranha cutting system
• A spiral-grooved bottom plate and stationary 

cutting element, combined with a lobed rotor 
cutting element prior to the impeller provide 
optimum, blockage-free operation 

• Seal leak detection system
• Advanced warning allows for repair of the pump 

seal prior to water entering the motor

• Premium Efficiency Motor (IE3) in accordance 
to IEC 60034-30

• Low Life Cycle Costs through energy savings
• Significant CO2 footprint reduction
• Increased lifetime due to low winding 

temperature rise

• Double mechanical seals 
• Silicon carbide/silicon carbide (SiC/SiC) provides 

maximum resistance from abrasives
• Seal protection system increases the longevity of 

the lower seal and reduces maintenance costs
• SiC/SiC is chemical resistant in wastewater and 

most other industrial applications

1

2

3

4

Piranha PE
Sulzer’s premium range of submersible grinder pumps, type ABS Piranha PE, are equipped with Premium 
Efficiency IE3 Motors in accordance to IEC 60034-20.

Sulzer was the first company in the world to offer Premium Efficiency IE3 submersible motors to achieve the 
perfect balance of reliability and energy consumption. Utilizing Premium Efficiency IE3 motors and the most 
effective cutting system, the Piranha grinder pumps are one of the best pumps on the market resulting in zero 
blockages and low life cycle costs, providing reliability and energy savings. 

• Cable plug
• To facilitate the quick and easy changing or repair of 

the power cable, the connection between the cable 
and motor is by means of an integrated 10-pole, 
quick disconnect, terminal block

• Adjustable bottom plate
• To counter the effects of wearing and to maintain 

efficiency, the optimum clearance between the 
bottom plate and the impeller can easily be restored

• Explosion proof
• ATEX (EX II 2 G k Ex d IIB T4),  

FM (Class 1, Div. 1,  
Groups C&D),  
and CSA standards  
available

8

9
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• Small diameter discharges  
(DN32/1-1/4” threaded and DN50/2” flanged)

• Low installation costs 
• Can be installed in areas where the laying of conventional sewer 

pipes would not be physically possible 

• Temperature monitoring 
• Thermal sensors are embedded in the stator windings and 

can be used to shut the pump off in case of overheating and 
automatically switch back on once cooled

• Bearings
• The stainless steel motor shaft is supported by lubricated-for-

life, heavy-duty, ball bearings

5

6

7



• Piranha cutting system
• A spiral-grooved bottom plate and hardened 

stainless steel stationary cutting element, combined 
with a hardened stainless steel lobed rotor cutting 
element prior to the impeller provide optimum, 
blockage-free operation

• Seal leak detection system*
• Advanced warning allows for repair of the pump 

seal prior to water entering the motor

• Shaft sealing
• High quality silicon carbide (SiC/SiC) mechanical 

seal
• Motor-side sealing provided by an oil lubricated lip 

seal arrangement

• Small diameter discharge
• Low installation costs
• Can be installed in areas where the laying of 

conventional sewer pipes would not be physically 
possible

• Explosion proof (optional)
• In accordance with FM (Class 1, Div. 1, Groups 

C&D) and CSA

• Bearings 
• The stainless steel motor shaft is supported by 

lubricated-for-life, heavy-duty, ball bearings 

• Temperature monitoring 
• Thermal sensors are embedded in the stator 

windings and can be used to shut the pump off in 
case of overheating and automatically switch back 
on once cooled 

1
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*not available for Piranha 09
** Piranha 08 and 09 only

S series
Sulzer’s standard range of submersible grinder pumps, type ABS Piranha S, are equipped with water-tight, fully 
encapsulated, flood-proof motors. The pump and motor section form a compact unit, providing an economical, 
yet robust solution without compromising on the reliable design.

• Adjustable bottom plate 
• To counter the effects of wearing and to maintain 

efficiency, the optimum clearance between the 
bottom plate and the impeller can easily be restored

• Cable plug (non-EX/FM models)* 
• To facilitate the quick and easy changing or repair 

of the power cable, the connection between the 
cable and motor is by means of an integrated pin-
style, Easy-Fit terminal block

• Built-in capacitor** 
• Does not require a control box

8
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Features and benefits



• Piranha cutting system
• A reversible and hardened stainless steel stationary 

cutting element, combined with a two-stage, 
hardened stainless steel lobed rotor cutting element 
prior to the impeller, provide optimum, blockage-
free operation

• Seal leak detection system
• Advanced warning allows for repair of the pump 

seal prior to water entering the motor

• Shaft sealing
• High quality silicon carbide (SiC/SiC) mechanical 

seal
• Motor-side sealing provided by an oil lubricated lip 

seal arrangement

• Small diameter discharge
• Low installation costs
• Can be installed in areas where the installation of 

conventional sewer pipes would not physically be 
possible

• Bearings 
• The stainless steel motor shaft is supported by 

lubricated-for-life, heavy-duty, ball bearings 

• Temperature monitoring 
• Thermal sensors are embedded in the stator 

windings and can be used to shut the pump off in 
case of overheating and automatically switch back 
on once cooled 
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S series (high head)
Sulzer’s high head models within the standard range of submersible grinder pumps, type ABS Piranha S, are 
equipped with watertight, fully encapsulated, flood-proof motors and a two-stage pump. The pump and motor 
section form a compact unit, providing an economical, yet robust solution without compromising on the reliable 
design for high head applications.

• Adjustable bottom plate 
• To counter the effects of wearing and to maintain 

efficiency, the optimum clearance between the 
bottom plate and the impeller can easily be 
restored

• Cable plug 
• To facilitate the quick and easy changing or repair 

of the power cable, the connection between the 
cable and motor is by means of an integrated pin-
style, Easy-Fit terminal block

7
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Features and benefits



50 Hz 60 Hz

32 to 50 mm Pump sizes
1¼ to 2 in 

32 to 50 mm

up to 6 l/s Capacities
up to 122 USgpm 

up to 8 l/s

up to 71 m Heads
up to 265 ft 
up to 81 m

up to 7 bar Pressures
up to 116 psi 
up to 8 bar

40°C
60°C (short term)

Temperatures
104°F / 40°C

140°F / 60°C (short term)

Performance ranges

Submersible grinder pumps type ABS Piranha

Materials

Pump part Material

Motor housing, volute, impeller, bottom plate Cast iron EN-GJL-250 (ASTM A-48, Class 35B)

Rotor shaft Stainless steel 1.4021 (AISI 420)

Fasteners Stainless steel 1.4401 (AISI 316)

Mechanical seal Silicon carbide

Rotating and stationary cutters Stainless steel 1.4528 (AISI 440B+Co), 58-62 HRC

Operating data

Hydrocarbon 
processing

Oil and gas Power 
generation

Pulp, paper 
and board

General 
industry

Water and 
wastewater

Chemical 
process industry

H ft (m)

236 (72)

210 (64)

184 (56)

157 (48)

131 (40)

105 (32)

79 (24)

52 (16)

26 (8)

16 (1) 32 (2) 48 (3) 63 (4) 79 (5) 95 (6) 111 (7) 127 (8) 143 (9)

Q USgpm (l/s)

0
0

Piranha
PE30D - PE110D

Piranha
S10W - S26D

H ft (m)
280 (85)
260 (79)

240 (73)

220 (67)

200 (61)

180 (55)

160 (49)

140 (43)

120 (37)

100 (30)

80 (24)

60 (18)

40 (12)

20 (6)

20 (1.25) 40 (2.5) 60 (3.79) 80 (5.0) 100 (6.3) 120 (7.5) 140 (8.8) 160 (10)

Q USgpm (l/s)

0
0

Piranha
PE25W - PE125D

Piranha
S10W - S30D

50 Hz 60 Hz



We do what we say

A global specialist at your doorstep

Sulzer serves clients worldwide through a network of over 150 production 
and service sites and has a strong footprint in emerging markets.

Operational 
excellence

Customer  
partnership

Committed  
people

We continuously strive to 
be faster and better.

Together, we win.
We build on the strengths 
and diversity of our people.



E10334 en 9.2018, Copyright © Sulzer Ltd 2018
This brochure is a general presentation. It does not provide any warranty or guarantee of any kind. Please, contact us for a description of the warranties and guarantees offered with 
our products. Directions for use and safety will be given separately. All information herein is subject to change without notice.

www.sulzer.com



PIRANHA S D 60 HZ

Spaix® 4, Version 4.3.12 - 2019/08/29 (Build 267)Sulzer reserves the right to change any data and dimensions without prior notice 

and can not be held responsible for the use of information contained in this software. Sept 2019Data version

Eff.  32,8%

S30/2D 60HZ

27,2%

S20/2D 60HZ

Head

Shaft power P2

H / ft

0

10
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80

90

100

110

120

130

∆ p / psi

0

5

10

15
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25

30

35
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45

50

55

Q / US g.p.m.0 5 10 15 20 25 30 35 40 45 50 55 60 65

P₂ / hp

1,6

2

2,4

2,8

3,2

3,6

A1

71,45 30,93

64,39

3,725

 - D150 

 - D143 

▕◄ Application range ►▏

Testnorm 

2019-12-19

ISO9906:2012,HI 11.6/14.6≤10kW

Operating data specification
Flow
Efficiency
NPSH 
Temperature
No. of pumps

Pump data
Type
Series
N° of vanes
Free passage
Discharge flange

Motor data
Rated voltage
Rated power P2
Number of poles
Power factor
Starting current
Starting torque
Insulation class

3400 rpm
77,9 %

6,22 lbf ft
IP 68

12,1 A

SULZER

6inch
Macerator

71,5 ft
3,73 hp

PIRANHA S D 60 HZ
PIRANHA & PIRANHA PE

4

G1¼"

64,39 US g.p.m.

208 V
4,02 hp

2
0,88

80,3 A
15,8 lbf ft

F

Single head pump

30,5 %

1
68 °F

WastewaterFluid
Nature of system

Make
Impeller
Impeller size
Suction flange

Frequency
Nominal Speed
Efficiency
Rated current
Rated torque
Degree of protection

Head
Rated power

No. starts per hour 15

Wet-well Installation
Type of installation

Moment of inertia

60 Hz

Power input 4,75 hp



60

Discharge

G1¼"

Frequency

Density

62,31 lb/ft³

Viscosity

1,077E-5 ft²/s

Testnorm Rated speed

3418 rpm

Date

2019-12-19
Flow

64,39 US g.p.m.

Hz

Eff.  32,8%

S30/2D 60HZ

27,2%

S20/2D 60HZ

Head

Shaft power P2

H / ft

0

10

20

30

40

50

60

70

80

90

100

110

120

130

∆ p / psi

0

4

8

12

16

20

24

28

32

36

40

44

48

52

56

60

Q / US g.p.m.0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72

P₂ / hp

1,4

1,6

1,8

2

2,2

2,4

2,6

2,8

3

3,2

3,4

3,6

3,8

A1

71,45 30,93

64,39

3,725

 - D150 

 - D143 

▕◄ Application range ►▏

Impeller size

6inch Macerator

ISO9906:2012,HI 11.6/14.6≤10kW
Shaft powerHead Hydraulic efficiency NPSH

71,5 ft 3,73 hp 30,5 %

Power input

4,75 hp 4,02 hp

Rated power P2

N° of vanes Impeller Solid size Revision

4

Sulzer reserves the right to change any data and dimensions without prior notice 

and can not be held responsible for the use of information contained in this software.

Spaix® 4, Version 4.3.12 - 2019/08/29 (Build 267)
Sept 2019Data version

PIRANHA S D 60 HZPIRANHA S D 60HZ

Pump performance curves
Curve number

Reference curve



Starting current

2 2019-12-19

Tolerance according to VDE 0530 T1 12.84  for rated power

80,3 A

1

Rated power

4,02 hp

Service factor

Starting torque No. starts per hour

15,8 lbf ft

Moment of inertia

15

Nominal Speed

3400 rpm

Number of poles Rated voltage Date

P2/P2n  / %0 10 20 30 40 50 60 70 80 90 100 110 120

0

0,05

0,1

0,15

0,2

0,25

0,3

0,35

0,4

0,45

0,5

0,55

0,6

0,65

0,7

0,75

0,8

0,85

0,9

0,95

1

1,05

1,1

1,15

1,2

1,25

1,3

P₁ / hp

0

0,4

0,8

1,2

1,6

2

2,4

2,8

3,2

3,6

4

4,4

4,8

5,2

5,6

6

6,4

6,8

7,2

P₂ / hp0 0,4 0,8 1,2 1,6 2 2,4 2,8 3,2 3,6 4 4,4 4,8 5,2

n / rpm

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

4000

4200

4400

4600

92,59 %

0,8740,874

92,59 %92,59 %92,59 %

4,7474,747

92,59 %92,59 %

A1

92,59 %

0% 25% 50%
75%

100%
125%

3,725

3418

3,725

3418

 - cos φ 

 - n 

 - I/In 

 - s 

 - P₁ 

 - M/Mn 

 - η 

208 V

Spaix® 4, Version 4.3.12 - 2019/08/29 (Build 267)Sulzer reserves the right to change any data and dimensions without prior notice 

and can not be held responsible for the use of information contained in this software. Sept 2019Data version

Motor performance curve

S30/2D 60HZ

Frequency

Symbol No load 25 % 50 % 75 % 100 % 125 %

P₂ / hp 0 1,006 2,012 3,017 4,023 5,029

P₁ / hp 0,4026 1,419 2,518 3,764 5,184 6,716

η / % 0 70,88 79,87 80,17 77,61 74,88

n / rpm 3602 3565 3523 3467 3394 3307

cos φ 0,2019 0,5304 0,7314 0,8385 0,8822 0,8903

I / A 4,127 5,538 7,127 9,29 12,16 15,61

s / % 0 0,9647 2,135 3,687 5,72 8,144

M / lbf ft 0 1,482 2,999 4,571 6,226 7,988

Hz60













Designer:  

DATE:  

12,592 gpd

18 hrs/day

11.7 gpm    

4.00

46.6 gpm    

*******  SYSTEM HEAD CURVE  *******

357 Highest Static Elev = 90.00

2 PS Outlet Elev = 62.64

2.00 PS Inlet Elev = 58.27

PVC Lag Pump on = 57.77

150 High Alarm = 57.77

34.23 Lead Pump on = 57.27

Pumps Off - Low Water Elev = 55.77

0 Low Level Alarm = 53.27

5

FM length = 340

Hazen Williams Equation Fittings Equiv length (Table 1) = 17

Hf=(L*10.44*Q^1.85)/((D^4.87)*C^1.85)

TDH=Hs+Hf High Ground Water Elev = 71.00

V=.40853*Q/D^2 PS Top Elev = 71.00

Hv=V^2/2g PS Bottom Elev = 52.27

Pump Data:  PS Depth = 18.73

Total

Flow Friction Static Dynamic Velocity Pump Parallel

Rate Head Head Head Velocity Head Curve Curve Duty

Q, GPM Hf, Feet Hs, Feet TDH, Feet FPS Hv, Feet Ft of Head Ft of Head Point

0 0.0 34.2 34.2 0.0 0.0 136.0 136.0

5 0.2 34.2 34.5 0.5 0.0 129.0

10 0.8 34.2 35.1 1.0 0.0 122.0 129.0

15 1.8 34.2 36.0 1.5 0.0 120.0

20 3.1 34.2 37.3 2.0 0.1 114.0 122.0

25 4.6 34.2 38.9 2.6 0.1 110.0

30 6.5 34.2 40.7 3.1 0.1 106.0 120.0

35 8.6 34.2 42.9 3.6 0.2 102.0

40 11.0 34.2 45.3 4.1 0.3 98.0 114.0

45 13.7 34.2 48.0 4.6 0.3 94.0

50 16.7 34.2 50.9 5.1 0.4 91.0 110.0 67.2 GPM

55 19.9 34.2 54.1 5.6 0.5 88.0 63.1 TDH

60 23.4 34.2 57.6 6.1 0.6 80.0 106.0 6.9 FPS

65 27.1 34.2 61.3 6.6 0.7 71.0

70 31.1 34.2 65.3 7.1 0.8 53.0 102.0

75 35.3 34.2 69.5 7.7 0.9 25.0

80 39.8 34.2 74.0 8.2 1.0 0.0 98.0

85 44.5 34.2 78.7 8.7 1.2 0.0

90 49.5 34.2 83.7 9.2 1.3 0.0 94.0

95 54.7 34.2 88.9 9.7 1.5 0.0

100 60.1 34.2 94.4 10.2 1.6 0.0 91.0

Pumping Station - System Curve Calcs

Design Operation Time (Hours per day) = 

Avg Flow Rate (Design Flow/Design Time *60) =

Peaking Factor  (average range 2 - 4) =

APB

Design Flow (GPD) = 

S30/2D DUPLEX

Actual ID of Force Main, (D) in Inches =

Project Number:  

Type of Force Main =

Static Head (Hs) in Feet =

Lowest Pump Flow Rate, in GPM =

***********FLOW DATA***********

C Value =

Incremental Increase, in GPM =

Force Main Length + Equiv. Length,  (L), Ft =

SULZER ABS PIRANHA

June 27, 2019

Nominal Size of Force Main in Inches =

248 TIORONDA AVE

81750.00

Project Name:  

Peak Flow =
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Project Name:  Designer:  

Project Number:  DATE:  

PS Inlet Elev = 58.27 ft

High Water Alarm = 57.77 ft

Lag Pump On = 57.77 ft

Lead Pump On = 57.27 ft

(All Pumps Off) Low Water Elev = 55.77 ft

Qin (min cycle time)= 33.6 gpm

Qin (avg day)= 11.7 gpm

Qin (max day)= 46.6 gpm

Q out = 67.2 gpm

Wet well is round, yes / no Yes

Wet Well Inside Dia. (ft) = 6

Water 

Volume Depth

(Gal) (ft)

(Operating Volume) 317.2 1.50

423.0 2.00

423.0 2.00

528.7 2.50

(Storage above High Water Alarm) 105.7 0.50

(Storage above Operating Range) 211.5 1.00

Drawdown Calculation: Fill Time Calculations:

For Qin=1/2Qout  Flow= 9.44 min. For Qin=1/2Qout  Flow= 9.44 min.

For Average Day Flow= 5.71 min. For Average Day Flow= 27.21 min.

For Maximum Day Flow= 15.43 min. For Maximum Day Flow= 6.80 min.

Cycle Time Calculation:

Cycle Time =     V   +    V   = 18.88  min  or 3.2  per hour

Min (Qin = 1/2 Qout) Qo-Qi      Qi

one pump running

Cycle Time =     V   +    V   = 32.92  min  or 1.8  per hour

Avg Day flow Qo-Qi      Qi

one pump running

Cycle Time =     V   +    V   = 22.23  min  or 2.7  per hour

Max Day flow Qo-Qi      Qi

one pump running

(Minimum Cycle Time > 5 min. - OK) 

Pump Cycle Time

Volume of Wet Well:

81750.00

Between Lead Pump on & Pump Sta Inlet

(Design Average Flow Fill Time < 30 min. - OK) 

June 27, 2019

248 TIORONDA AVE APB

min cycle time is when Q(in) = 1/2 Q(out)

Pump Duty Point from System Curve Calcs

Between Pump Sta Inlet & High Water Alarm

Between Lead Pump On & Pumps Off

Between High Water Alarm & Pumps Off

Between Lag Pump On & Pumps Off

Between Pump Sta Inlet & Pumps Off

Existing Flow + Future Flow
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Project Name:  Designer:  

Project Number:  DATE:  

A) Assumptions:

■ Water table elev. = 71 If water table elev is unknown assume to be 1 ft below finished surface elev.

■ Safety factor of 1.5 against flotation desired

■ Up-lift force is the buoyant force on any body and is equal to the weight of fluid displaced by a submerged body

■ The soil frictional force resisting up-lift is not taken into account in the calculations

■ Material Unit weights:

Concrete 150 pcf (lbs per cubic feet)

Water 62.4 pcf

Saturated Soil 70.5 pcf

Yes Width (ft) Length (ft)

6 0 0

B) Pump Station Structure Dimensions:

Inside Wall Outside Wall Height / Top Slab Vol. of

Pump Station Diameter Thickness Diameter Slab Thickness opening Concrete

(Feet) (FT) (Feet) (FT) (SF) (CF)

Pump Chamber 6 0.5 7.00 18.73 191.24

Bottom Slab 6 0.67 7.34 0.67 28.35

Bottom Slab Ext. 1 9.34 0.67 17.55

Total 237.14

C) Up-lift Force (Buoyant Force):

Buoyant Force   =   Volume of Water Displaced by Pump Station (cf) x Unit Weight of Water (62.4 pcf)

Depth of

Pump Station Water Displaced Inside Dia Outside Diameter Volume

(feet) (feet) (feet) (cf)

Chamber 18.73 6.00 7.00 720.81

Bottom Slab 0.67 6.00 9.34 45.90

TOTAL: 766.72

(cf) (pcf)

766.72 X 62.4           =  47,843 lbs

wet well is round, yes / no

Wet Well Inside Diameter (ft) = Wet Well Inside Dimensions =

Buoyancy Calculations

81750.00

APB

June 27, 2019

248 TIORONDA AVE

(feet)

Wall Thickness

Buoyant Force   =  

0.50

0.67
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Project Name:  Designer:  

Project Number:  DATE:  

Buoyancy Calculations

81750.00

APB

June 27, 2019

248 TIORONDA AVE

C) Down Force:

Down Force  =  Weight of Concrete Chamber (lbs)  +  Weight of Soil Above Conc. Base Extension

Weight of Concrete Pump Station:

Vol. of Weight of 

Pump Station Concrete Concrete

(CF) (lbs)

Wall Section 191.24 28,685

Bottom Slab 28.35 4,253

Total  237.14 35,571

*  subtracted access door opening

(cf) (pcf)

237.14 X 150          = 35,571 lbs

Weight of Soil Above Base Extension:

Soil Column Width Diameter Height Length Volume

above base (feet) (feet) (feet) (feet) (cf)

extension 1.0 9.3 18.73 29.34 549.58

(cf) (pcf)

549.58 X 70.5           = 38,746 lbs

35,571 + 38,745.7 = 74,317 lbs

D) Safety Factor against Flotation

S.F.  = Down Force   = 74,317

Up-Lift Force = 47,843

S.F.  = 1.55

Weight of Concrete =

No Additional Anti-flotation Measures Required

Weight of soil = 

Total Downward Force =

Z:\projects\81700-81799\81750.00 CHAI Builders B-248\ENG\water_wastewater\wastewater\Pumping Station Spreadsheet 81750.xls

12/19/2019

The Chazen Companies



This table shows equivalent pipe lengths for common fittings for use in calculating friction losses.

Source: Cameron Hydraulic Data , Nineteenth Edition

Minor Loss Values, equiv. feet

FITTINGS 1 1.5 2 3 4 6 8 10 12 14 16 18 20 24

90
o
 Elbow 2.6 4.0 5.2 7.7 10.1 15.2 20.0 25.1 29.8 32.8 37.5 42.2 47.0 56.6

45
o
 Elbow 1.4 2.2 2.8 4.1 5.4 8.1 10.6 13.4 15.9 17.5 20.0 22.5 25.1 30.2

Tee, thru flow 1.8 2.7 3.5 5.1 6.7 10.1 13.3 16.7 19.9 21.8 25.0 28.1 31.4 37.7

Tee, branch flow 5.3 8.1 10.3 15.3 20.1 30.3 39.9 50.1 59.7 65.6 75.0 84.4 94.1 113.0

Gate Valve, Full Open 0.7 1.1 1.4 2.0 2.7 4.0 5.3 6.7 8.0 8.8 10.0 16.9 12.5 15.1

Swing Check Valve 8.7 13.4 17.2 25.5 33.6 50.5 33.3 41.8 49.7 54.7 62.5 70.3 78.4 94.3

Angle Valve 13.1 20.1 25.8 38.4 50.3 75.8 99.8 125.0 149.0 164.0 188.0 210.0 235.0 283.0

Globe Valve 29.7 45.6 58.6 86.9 114.0 172.0 226.0 284.0 338.0 372.0 425.0 478.0 533.0 641.0

Butterfly Valve 7.8 11.5 15.1 22.7 29.9 29.2 34.8 38.3 31.3 35.2 39.2 47.1

Quantity

0 90
o
 Elbow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6 45
o
 Elbow 8.4 12.9 16.6 24.5 32.2 48.5 63.6 80.4 95.4 105.0 120.0 135.0 150.6 181.2

0 Tee, thru flow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Tee, branch flow 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Gate Valve, Full Open 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Swing Check Valve 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Angle Valve 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Globe Valve 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0 Butterfly Valve 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total, feet 8.4 12.9 16.6 24.5 32.2 48.5 63.6 80.4 95.4 105.0 120.0 135.0 150.6 181.2

Diameter, inches
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Appendix C: 

Letter from DCDOH 

Miscellaneous Documentation for DCDOH 

 










































