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1.0 INTRODUCTION

1.1 General Background and P.rojcct History
The Conceptual Master Water System Report for McDowell Mountain Back Bowl by
Wood, Patel and Associates, dated May 3, 2005 identified the conceptual locations and
sizes of proposed water infrastructure needed to provide potable water service and fire
protection to the proposed McDowell Mountain Back Bowl development {herein referred
to as Sereno Canyon). The proposed water infrastructure system to serve Sereno Canyon
includes a pump station (Site 145) to be located near the intersection of Alameda Road
and 122™ Street in Scottsdale, Arizona. This pump station will need to be designed and
constructed in accordance with City of Scottsdale (City) standards, and will be owned

and operated by the City.

In addition to serving the Sereno Canyon development, this pump station will be
designed to serve exXisting and future development located within the service area shown
in Plate 1 — Site No. 145 Booster Pump Station & Service Area. This conceptual service
area was defined by the City of Scottsdale. For planning purposes, the service arca used
for design includes approximately 1,490 acres and 483 dwelling units under future full-

buildout conditions.

The City is requiring Crown Community Development to construct the pump station as
part of “the Sereno Canyon project. Since the development proposed by Crown
Community Development involves only a portion of the pump station service area, an
oversizing or similar agreement may be created based on benefiting properties. Please

refer to Section 5.0 - Payback-Eligible Water Infrastructure and Facilities for more

information.

1.2 Purpose and Scope of Design Concept Report _
The purpose of the Design Concept Report is to present a conceptual design to the City of
Scottsdale (City) for review and comment. This design concept report incorporates
changes based on City review comments from the previously-submitted Preliminary

Design Concept Report.

e - S S N o
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2.0

EXISTING CONDITIONS

2.1

2.2

Topography and Pressure Zones

Existing ground elevations within the proposed area to be served by the Site 145 Booster
Pump Station (BPS) range from approximately 2,540 feet to 2,840 feet. The majority of
the service area lies within Pressure Zones 12, and 13, with small portions within Zones
11 and 14. The pressure zone elevation ranges used for design are based on the City of

Scottsdale Integrated Water Master Plan, dated September 2001, and inciude the

following;
Service Zone Lower Elev. (ft) Upper Elev. (ft) Range (ft)
11 2,440 2,570 130
12 2,570 2,700 130
13 2,700 2,830 130
14 2,830 2,960 130

Existing Water Infrastructure

The existing 3.0-million gallon Zone 12 reservoir and Zone 13 BPS located near 114"
Street and Dixileta Drive (Site 143) will serve as one water source for the service area
shown in Plate 1, as well as provide water supply to the proposed Site 145 BPS. A 16-
inch Zone 13 water main extends from Site 143 southerly along 114” Street to Dynamite
Road. Additional waterlines will need to be constructed to connect Site 143 to Site 145.
These waterlines are discussed in Section 4.1 - Zone 13 Water Transmission Main from

Site 143.

The second source of water supplying the proposed Site 145 BPS is the existing 12-inch
Zone 12 water main that currently extends easterly along Alameda Road to a point of
termination near the proposed Site 145 booster pump station. Please refer to Plate 2 —
Off-Site Water Infrastructure.

I EE————————— e  — — —— — —— — ———— ——— ———— ——— — ]
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3.0 WATER DEMAND DESIGN FLOWS AND HYDRAULIC MODEL

Water demand design flows are based on Wood/Patel’s understanding of design criteria in the
City of Scottsdale Design Standards and Policy Manual — 2004 Update. Specifically, these

criteria include the following:

e Avg. Daily Water Use (indoor & outdoor), <2 DUs/Acre: 486 gpd/DU

e Max. Day Demand Multiplier: 2.0 x Avg. Day
e Peak Hour Demand Multiplier: 3.5 x Avg. Day
+ Fire Flow Demand: 1,500 gpm

Based on the land-use breakdown presented in Plate 1 — Site No. 1435 Booster Pump Station &
Service Area, the water demand design flows utilized are shown below. See Table | — Water

Demand Calculations for detailed calculations.

Site 145 Service Area - Modeled Water Demands

Avg-Day Demand: 163 gpm
Max-Day Demand: 326 gpm
Peak-Hour Demand: 571 gpm
Fire Flow Demand: 1,826 gpm (1,500 gpm + Max. Day Demand)

3.1 Hydraulic Model
WaterCAD Version 7.0, by Haestad Methods, Inc. was used to create a hydraulic modet
to size the proposed pumps and analyze system performance. Since the layout of future
roads within the pump station scrvice area is unknown at this time, a grid-type water
distribution system was modeling using 8-inch and 12-inch water distribution mains.

Please refer to Plate 3 — Water Distribution Model.

The following summarizes the modeling parameters used:

¢ Hazen-Williams ‘C’ Coefficient: 130
¢ Modeled Water Sources, Zone 12: Site 101; Site 143 Supply w/ Proposed PRV
o Modeled Water Sources, Zone 13: Site 143; Proposed Site 145 pump station

e Modeled Hydraulic Grade Line, Zone 12: 2,830 ft
s Modeled Hydraulic Grade Line, Zone 13: 2,965 ft

WOOD/PATEL - 3 Design Concept Report
For Sereno Canyon
Zone 13 Pump Station at Site 145




o ﬁ---ﬁﬁ_'ﬂ—-----a
.

WOOD/PATEL Tahle 1 - Water Demand Calculations
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTLON MANAGERS
Project: Sereno Canyon - Site 145 BPS
Location: City of Scottsdale, Arizona Project Number: 052484
Date: December 20, 2005 Project Engineer: TB
Referenceas: City of Scotisdale Design Standards and Policy Manual
HYD. MODEL
AVE. DAY DEMAND|MAX. DAY DEMAND‘ PEAKHOUR ) ornion
DEMAND
NODE
LOCATION AREA NO. DWELLING! MODELED NO. ‘;‘éi;l f:g
DESCRIPTION ZONING UNITS PER | OF DWELLING {GPD) | (GPM) | (GPD)} | (GPM) (GPM)
(SEE PLATE 1) (AC) PER DU
ACRE UNITS (GPD)
A UNDEVELOPED 285 R1-130-E8L 0.31 81 486 38,366 27 78,732 55 96 J-510
B SONORAN CREST 120 R1-70 ESL (.55 66 486 32,076 22 64,152 45 78 J-290
C UNDEVELOPED 40 R1-130-ESL 0.31 12 486 5,832 4 11,664 3 14 J-170
D UNDEVELOPED 10 R1-130-ESL 0.31 3 486 1,458 1 2,916 2 4 J-280
E SEREND CANYON 330 R1-130-E5L 0.31 01 436 48,086 34 98,172 68 119 J-50/ J-140
F UNDEVELOPED 20 R1-130-ESL 0.31 6 486 2,916 2 5,832 4 7 J-200
5 UNDEVELQPED 102 R1-130-ESL 0.31 ]l 485 13,066 10 30,132 21 37 J-490
H UNDEVELOPED 436 R1-130-ESL Q.31 133 488 54,638 45 128,276 90 157 J-580/ J-660
| UNDEVELOPED 47 R1-130-ESL 0.31 14 486 6,804 5 13,608 2] 17 J-210
J UNDEVELOPED 40 R1-130-ESL 0.31 12 486 5,832 4 11,664 8 14 J-410
K UNDEVELOPED 80 R1-130-ESL 0.31 24 486 11,664 a 23,328 16 28 J-400
TOTAL 1,490 483 234,738 163 469,476 326 571

Design Concapt Report
For Sereno Canyon
Zone 13 Pump Station at Site 145
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e Min. Zone Pressure, Peak Hour Demand: 50 psi

e  Min. Zone Pressure, Fire Flow: 30 psi

e Max. Velocity, Peak Hour: 5 fi/s

» Max. Head Loss, Max. Day Demand: 8 ft/1000 ft
e Max Head Loss, Peak Hour Demand: 10 1t/1000 ft

3.1.1  Hydraulic Modeling Scenarios and Results

The scenarios listed below were modeled and analyzed to evaluate the
performance of the proposed pumps and conceptual distribution system. Unless
noted otherwise, the scenarios involved simultaneous water supply to the service
area from both Site 143 and the proposed Zone 13 pump station at Site 145.
Results are summarized in Table 2 — Summary of Hydraulic Modeling Resulls.
For detailed modeling results, please refer to Appendix A — Hydraulic Analysis
and Modeling Results.

e Average Day Demand

e Max Day Demand

s Max Day Derand + Fire Flow

¢ Max Day Demand + Fire Flow, Water Source from Site 145 Only
o Max Day Demand + Fire Flow, Water Source from Site 143 Only
¢  Peak Hour Demand

e Peak Hour Demand, Water Source from Site 145 Only

WOOD/PATEL
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WOOD/PATEL ' Table 2 - Summary of Hydraulic Modeling Results
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon - Sife 145 BPS
Location: City of Scoftsdale, Arizona Project Number: 052484
Date: December 20, 2005 Project Engineer: TB
References: City of Scottsdale Design Standards and Policy Manual
ZONE 12 ZONE 13 ZONE 12 ZONE 13
RESIDUAL PRESSURE RESIDUAL PRESSURE AVAILABLE FIRE FLOW AVAILABLE FIRE FLOW
(PSI) {PSI) (GPM) {GPM)
HYDRAULIC MODEL SCENARIO* LOwW HIGH LOwW HIGH Low HIGH LOW HIGH

Average Day Demand 49" 128* 65 112 — - — -
Max Day Demand 49% 128 65 1154 - — — —
Max Day Demand + Fire Flow, Water Source from Site 145 Only 30 - 30 — 1,915 2,000+ 1,650 2,000+
Max Day Demand + Fire Flow, Water Source from Site 143 Only 30 - 30 - 1,915 2,000+ 1,380 2,000+
Peak Hour Demand 49* 127** B3 113 — —— .- -
Peak Hour Demand, Water Source from Site 145 Only 49** 128 62 111 - - - —

*Unless noted otherwise, these scenarios reflect results obtained with the pump station service area being served by Site 143 and Site 145 simultanecusly.
*Pressures at PRY or near zone boundary.

Design Concept Report
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4.0 PROPOSED WATER INFRASTRUCTURE AND FACILITIES

4.1

4.2

4.3

4.4

Zoue 13 Water Transmission Main from Site 143

As indicated in the Conceptual Master Water System Report for McDowell Mountain
Back Bowl, a 16-inch Zone 13 waterline is proposed that connects to the existing 16-inch
Zone 13 waterline at 114™ Street north of Morning Vista Road. This waterline would

* Street to the point of connection near

extend easterly to 118" Street, southerly along 118
the Troon Canyon Estates development, and would be extended an additional 660 feet
{approximately) south to connect to the existing 12-inch Zone 12 waterline. Please refer

to Plate 2 — Off-Site Water Infrastructure for the locations of these waterlines.

Zone 12/13 Pressure Reducing Valve
A pressure reducing valve (PRV) is proposed as part of the Sereno Canyon project to be
located along the future 16-inch Zone 13 transmission main, near 118" Street south of

Yearling Road. Please refer to Plate 2 — Off-Site Water Infrastructure.

Provisions to Prevent Low-Pressure Surges

In-line booster pump stations with direct connections between an existing water
distribution main and the pump suction header create the potential for low suction
pressures when pumps are started or ramped up. To address this issue, a 12,000-gallon
receiving tank is proposed to act as a buffer between the supply main and the pump

station. See Section 4.6 — Summary of Proposed Water Facilities for more information.

General Theery of Operation

Water from one or both of the sources discussed in Section 2.2 - Existing Water
Infrastructure, will enter the site through a proposed 12-inch inlet line connected to the
existing 12-inch water main in Alameda Road, adjacent to the pump station site. The
incoming water will be conveyed to an on-site receiving tank. When the receiving tank is
full, the altitude valve will stop flow from entering the tank. Water from the tank will
flow into the suction header for the proposed pump station. As the water level in the tank
drops, the proposed altitude valve will regulate the flow from the water supply main as
required. Bypass piping and valves will be provided to allow the City to take the tank out
of service while maintaining pump station operation. In addition, the Site 145 service

area could rely on the Granite Ridge feed if the pump station is taken out of service.

WOOD/PATEL
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4.5

4.6

The pump station will be configured to meet peak hour demand with the largest pump out
of service. All pumps will have dedicated variable frequency drives (VFDs) that will
vary pump speeds to maintain a target pressure on the discharge header. Pumps will turn
on in series as required to meet demand. A fire pump will be installed, allowing the
pump station to meet water demand design flows equal to Max. Day Demand plus 1,500

gallon-per-minute (gpm) fire flow.

The chlorine sampling line will draw water from the pump station discharge header.
Chlorine will be injected upstream of the receiving tank and/or on the discharge line prior
to leaving the site, Pressure surges will be controlled by a hydropneumatic surge tank
with air compressor, plus a pressure relief valve between the suction and discharge

headers.

Proposed Pump Station Site

The proposed BPS will be located near Alameda Road and 122™ Street. The proposed
site will be located within Tract ‘H’, as shown in the Final Plat for Sonoran Crest, dated
March 14, 2000 by Extreme Land Surveying, Inc. This tract has been designated to be

used for a public water facility.

The conceptual site layout is provided in Appendix D — 30% Design Drawings. An 8-
foot public utility easement (PUE) will be located on the north side of the proposed site.
Based on the proposed layout provided in the Conceptual Master Water System Report

Jfor Sereno Canyon, a PUE is not currently shown east of the pump station site.

Summary of Proposed Water Facilities

The proposed site features and water facilities are summarized as follows:

Site

Approximate Site Dimensions: 100 ft x 100 ft

Access: 16 ft wide Sliding Gate; Walk-Through Door

L — sy S—
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Booster Pumps
No. of Pumps:

Nao. of Pump Cans:
Pump Type:

Pump Motor Speed Control:

Pump Suction Design Pressure:

Pump Station Elevation:

Pump Discharge Design Head:

Pump Configuration:
Suction-Side Surge Control Method:
Discharge-Side Surge Protection:

Backup Power Supply:

Flow Meter:

Regeiving Tank

Receiving Tank Type:

Receiving Tank Size:

Receiving Tank Level Confrol:

Building Information

Pump Room dimensions:

Electrical Room Dimensions:

Chlorine Room Dimensions:

Chlorine Control Room Dimensions:

On-Site Restroom:

Pump Room Access:

HVAC, Pump Room:
HVAC, Electrical Room:
HVAC, Chlorine Building:

Fire Suppression, Elec. Room:

Fire Suppression, Pump Room:

Fire Suppression, Chlorine Bldg:

4

5

Vertical Turbine, Fairbanks-Morse, 1750 RPM
Variable Frequency Drives (each pump)

2 to 5 psi (from Receiving Tank)

2,720 ft (approximate)

245 ft; HGL = 2,965 ft

See Table 3 — Pump Configuration

Receiving Tank

Hydropneumatic Surge Tank; Pressure Relief

‘Diesel Generator

Mag Meter

Precast Concrete
ISfix 121t
Altitude Valve or Motorized Control Valve

56 ftx 22 ft

20 ftx 22 ft

165 ftx 12 ft

12ftx6ft

None

(2) Walk-through doors; (1) 10-ft Roll-Up Door
Evap. Cooler; Exhaust Fans
A.C. Unit

Heat* plus A.C. Unit
FM200 System

None

None

*Recommended minimum storage temperature for chlorine cylinders is 60 deg. F.

WOOD/PATEL
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WOOD/PATEL Table 3 - Pump Configuration
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon - Site 145 BPS
Location: City of Scoftsdale, Arizona Praoject Number: 052484
Date: December 20, 2005 Project Engineer: TB
References: City of Scottsdale Design Standards and Policy Manual
PUMP#1 PUMP#2 PUMP#3 PUMP#4 PUMPH#S (FIRE PUMP}
PUMP TYPE VERTICAL TURBINE
DESIGN FLOW (GPM 175 500 500 FUTURE 1,750
DESIGN TOTAL DYNAMIC HEAD (TDH, FT 245 245 245 FUTURE 245
EFFICIENCY @ DESIGN POINT (% 2% 829, 82% FUTURE 83%
NUMBER OF STAGES 13 B 8 FUTURE 4
MOTOR SIZE (HP) 15 40 40 FUTURE 150
FIRM CAPACITY {GPM), 675

Design Concept Report
For Sereno Canyon
Zone 13 Pump Station at Site 145
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4.7

4.8

WOOD/PATEL

Chlorination System

Chlornation Type:
Chlorinator:

Chlorine Analyzer:

Chlorine Cylinder Arrangement:

Chlorine Containment System:

Site Safety & Security
Access Gate & Door:
Tank Hatch:

Building Access:

Lighting:
Vault Hatches:

Chorine Gas Detection:

150-1b Gas Cylinders
Wallace & Tiernan
Micro 2000

(1) Active, (1) Standby
*Chlortainer’ Vessels (2)

Intrusion Alarm
Intrusion Alarm
Intrusion Alarm
Interior Site Lighting
Locks on Access Doors

Gas detectors / alarms

Fire Alarms: Smoke detectors / fire alarms in all rooms

Electrical and Controls Systems

See Electrical and Controls sections of this report.

Site Grading and Drainage

The existing site conditions indicate a general drainage flow from southeast to northwest.
The proposed grading and drainage design includes gravity drainage to a series of
openings along the perimeter wall. Due to site conditions, a retaining wall is proposed
for portibns of the perimeter site wall to achicve necessary grades and slopes within the
site. Drainage swales will be constructed to the rear of the pump building and chlorine
building. A rip-rap ditch is proposed to convey runoff along the exterior side of the
southern perimeter wall. A rip rap ditch and spillway structure are proposed near the
southwest corner of the site to convey discharge from the receiving tank in the during a
tank overflow event. Please refer to Appendix D — 30% Design Drawings for more

information.

Site Aesthetics

The perimeter wall and site buildings visible to adjacent properties will be aesthetically-
enhanced if required to blend in with the adjacent development and achieve Development
Review Board (DRB) approval.

B pE—
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5.0 PAYBACK-ELIGIBLE WATER INFRASTRUCTURE AND FACILITIES
This report is technical in nature and does not address in detail arrangements to be made for
payback-eligible water infrastructure and utilities. These will be addressed as part of separate
discussions and documents at a later date. However, based on preliminary discussions with City
staff, the fo]]bwing potential options have been identified:
» Credit agreement,
s Oversizing agreement,
¢ Payback agreement,
» Service Area agreement, and / or

» Community Facilities District.

C ME— e __—_ 3]
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6.0 ELECTRICAL SYSTEMS

6.1 Power Distribution

maintained pad mounted transformer. The service shall be SOO-Amp, 277/480-Volt, 3-

Phase, 4-Wire. Refer to load calculation in Table 4 below.

Tablc 4
Service Entrance Load Calculations

CIRCUIT/DESCRIPTION KVA HP FLA

MOTOR LOADS

Booster Pump P1 (15 HP now and 50 HP in

the future) ' 50.0 65.0
Booster Pump P2 40.0 52.0
Booster Pump P3 400 | 52.0
Booster Pump P4 (Future) 40.0 52.0
Booster Pump P3 150.0 | 180.0
Air Compressor (Surge Tank) : 5.0 7.6
Pump Room Condensing Unit ACCU-1 7.5 11.0
Pump Room Fan Coil Unit FC-1 3.0 4.8
Electric Room Condensing Unit ACCU-2 7.5 11.0
Electric Room Fan Coil Unit FC-2 3.0 4.8
NON-MOTOR LOADS

3 PHASE XFMR (LP) 75.0 90.2
SUBTOTAL ' 5304
+25% OF LARGEST MOTOR ‘ 45.0
TOTAL AMPS @ 480V/3PHASE 5754
SERVICE SIZE (AMPS) . 800.0

The service will feed an 800-Amp Disteibution Panel (DP) through an Automatic
Transfer Switch (ATS). The Distribution Panel will supply both normal and standby
480-Volt power to the entire Booster Station including the VFDs, air compressor, HVAC
equipraent, and Lighting Panelboard (LP).

Ali 120/208-Volt circuits shall be supplied via a 225-Amp Lighting Panelboard (LP) via a
3-Phase, 75KVA Transformer. Standby power will be provided by an on-site diesel

— e ——
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6.2

generator. This generator will have a separate fuel tank and weatherproof and sound

attenuating enclosure.

All circuits operating at 120-Volts, including the Remote Telemetry Unit (RTU),
Chlorination system, site lighting, convenience receptacles, and miscellaneous devices
will be fed from the Lighting Panel. The RTU will include an Uninferruptible Power
Supply (UPS) that will protect against temparary loss of power far the Programmable

Logic Controller (PLC), telemetry radio moder, and the site magnetic flow meter.

Lighting

Heavy-duty, metal halide wallpack fixtures that are listed for use in wet locations will be

provided on the interior site walls. These fixtures will be controlled by a switch placed at

the pedestrian door entrance to the site. The electrical room will be provided with heavy-

duty industrial fluorescent fixtures. The pump room and chlorine building will be -
provided with enclosed and gasketed flucrescent fixtures that are listed for use in wet

locations.

WOOD/PATEL
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7.0

CONTROL SYSTEMS

7.1

WOOD/PATEL

Overview

The booster station control system comprises automatic controls, manual controls, and
system monitoring. Manual and automatic controls will be provided for the booster
pumps, chlorination system, and hydropneumatic system. Each booster pump VFD will
be mounted in individual free standing enclosure with associated control hardware. Each
motor controller will have a Hand/OfffAuto selector switch for the option of having either
manual control or remote control through the RTU. The RTU will monitor system
parameters including but not limited to: motor run status, motor failures, discharge
header pressure, discharge header flow rate, smoke alarms, site intrusion detection,

chlorine leak detection, and standby power system status,

Booster Pumps

The booster pumps can be controlled manually through control switches at each
respective pump VFD enclosure or automatically through the RTU. The pumps will have
hardware permissives for automatic shutdown upon having one of the following failure
conditions: high motor temperature, emergency stop pushbutton activated, low suction
pressure cutoff, high discharge pressure cutoff, or circuit overload. In auto mode, the
RTU will utilize inputs from the system to determine control parameters that will drive

the individual pumps upon demand.

Hydropneumatic System

The hydroprieumatic system will be made up of a hydropneumatic tank and an air
compressor with each having its own control panel. The water level in the tank will be
maintained at a constant level with air supplied from the compressor. The water level in
the tank is monitored with the use of Warrick level probes. These probes wit the use of
control relays, control air supply and releasc solenoids as well as initiate high and low
level alarms. The ﬁigh and low level alarms will be monitored by the RTU. The RTU
will monitor the air compréssor for run status, on/off status, low oil level alarm, and for a

circuit overload.

15 Design Concept Report
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7.5

7.6

Chlorination System

The Chlorination system will monitor and injeét chlorine into the system to maintain
predetermined residuals. There will be two points in the system for chlorine injection
including the first at the input to ithe storage tank and the second at the pump discharge
header. A chlorine residual analyzer will mounitor residual chlorine levels in the system
which will be used by the chlorine injectors for control and also monitored by the RTU.
Two parallel chlortainers, with weight indication via independent scales, will supply the
required system Ch]OI\'in&. The RTU will monitor the chlorine supply to notify the
operator when the chlorine tank needs to be replaced. Chlorine leak detectors will notify
the RTU of chlorine leaks in the chlorination building. Exhaust fans/louvers will vent the
chiorine building, ‘based on ambient rgom teniperature, and shut down. lf a leak is
detected. The emergency shower/eyewash station will incorporate a flow switch to

inform the RTU of operation,

Remote Telemetry Unit (RTU)

The booster station RTU will utilize a Bristol Babcock, Control Wave process automation
controller for system monitoring and control. The RTU and all of the associated
analog/digital /O, uninterrupted power supply, operator interface terminal (OIT),
telemetry equipment, arid connection terminals will be mounted in a common enclosure.
The digital inputs will be 24 VDC non-isolated and the digital outputs will incdrporate 24
VDC interposing refays for 120 VAC system controls. 20% spare /O will be provided

for future use.

Communication from the site to the City of Scottsdale Water Operations SCADA system
will be via a radio modem using a licensed 928 MHz frequency. A radio survey will be
provided by the City of Scottsdale to determine the required orientation and mounting

height of the Yagi antenna,

Instruinentation

7.6.1 Main Flow Meter
The flow rate on the main 12-inch discharge line will be measured with a
magnetic flow meter. The flow meter is comprised of a flow measurement
element and a flow rate transmitter. The PLC will monitor the transmitter to

obtain the 12-inch discharge line flow rate and flow totalizer signals.

e e e e S ————
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7.6.2 Pressure Transmitter

7.6.3

71.6.4

7.6.5

7.6.6

The system discharge pressure will be measured on the 127 discharge line with a
pressure transmitter. The pressure transmitter will be mounted directly on the
discharge line in the pump room. The PLC will monitor the transmitter o set the

pumping speed 1o maintain a constant system pressure.

Submersible Level Transmitter

The water level in the 12,000 gallon receiving tank will be measurcd with a
submersible level transmitter. The PLC will monitor the transmitter to obtain the
level reading of the tank. This parameter will be used to set flow to the receiving
tank and also shut-down the pumps when the tank is below a set minimum water

level.

Float Switch

Two float switches will be used in the 12,000 gallon receiving tank to back-up the
submersible level transmitter. One float switch will be located at the tank
“minimum water level” and the other at the tank “max fill level”. The PLC will
monitor these devices and use the information as a back-up in case of a failure of
the submersible level transmitter. The “minimum water level” float switch will
also be used as a hardware permissive in the control circuitry of each VFD. A
high level float switch will also be located in the flow meter vault as well as any
other site vaults. The PLC will monitor these devices to detect for vault flooding

conditions.

High Pressure Switch
A high pressure switch will be provided on the discharge header of each pump.
This switch will be used as a hardware permissive in the control eircuitry of the

respective pump VFD. Pump high pressure alarms will be monitored by the PLC.

Intrusion Switch

Intrusion swiiches will be monitored by the PLC to detect for intrusions into the
site facilities. The following facilities will be monitored for intrusion: electrical
room, pump room, pumnp station vehicle gate, pump station pedestrian door,

chlortainer room, and chlorine room.

P e ———
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8.0 PRELIMINARY OPINION OF PROBABLE COSTS

The following opinion of probable costs is based on preliminary, conceptual information

presented in this report. See Appendix B — Detailed Opinion of Probable Costs for a cost

breakdown.

Surveying / Staking / As-Built Drawings: $5,960
Site Work / Yard Piping / Wall: $108,919
Storage Tank: $46,500
Pump Station: $263,350
Buildings: $180,400
Chlorine Disinfection System: $171,050
Electrical, Controls & Instrumentation: $363,787
Contingencies $113.997

Total $1,253,963

WOOD/PATEL __m__—-.m
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9.0 CONCLUSIONS

Based on the preliminary analysis of the proposed water service area and conceptual design of the

pump station components, the following conclusions can be made:

1.

The water demand and system criteria are consistent Wood/Patel’s understanding of the City

of Scottsdale’s Design Standards and Policy Manual ~ 2004 Update.

Zone 12 water will be supplied to the Site 145 Zone 13 BPS from two sources, including the
existing Site 143, and Site 101, through the existing 12-inch Zone 12 water main currently
extending easterly along Alameda Road to Site 145. Additional waterlines will need to be
constructed to connect Site 143 to Site 145.

The proposed water facilities will be designed to provide domestic water service and fire
protection to the proposed service area, including approximately 1,490 acres and 476
dwelling units under full-buildout conditions. Exceptions include homes that may be built in

Pressure Zone 14, which may require individual booster pump systems.

The Zone 13 BPS serves as a secondary source of water for Sereno Canyon and the service
area shown.in Plate 1 — Site No. 145 Booster Pump Station & Service Area, and is an
oversizing requirement to provide service to future propertics. An oversizing or similar
agreement would be obtained based on the number of lots serviced in each of the contributing
properties for the BPS. Based on the service-area size and zoning information, proposed
development by Crown Community Development accounts for approximately 21 to 26

percent of the area to be served by the pump station.

WOOD/PATEL
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APPENDIX A

Hydraulic Analysis and Modeling Results
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Scenario: Ave Day Demand
Steady State Analysis
Junction Report .

Label Zone Elevation Base Flow Demand Calculated Pressure
(ft) (gpm) {Calculated) Hydraulic Grade {psi)
{gpm) ()
J-10 Zane 13 2,732 0 0 2.964.99 101
J-20 Zone 13 2,706 0 o 2,964.99 112
J-30 Zone 13 2,707 0 o] 2,964.99 112
J-50 Zone 13 2,745 17 17 2,965.00 95
J-80 Zone 13 2,747 Y 0 2,965.01 94
J-110 Zone 13 2,719 0 o 2,973.09 110
J-120 Zone 13 2,748 0 0 2.965.00 94
J-140 Zone 13 2725 17 17 2,964.99 104
J-150 Zone 13 2,780 0 0 2,965.01 80
J-160 Zone 13 2,773 0 0 2,965.03 a3
4170 Zone 13 2,815 4 4 296503 65
J-200 Zone 13 2,800 2 2 2,965.00 71
J-210 Zone 13 2,760 5 5 2,964.98 89
J-220 Zone 13 2,783 a 0 2,964.99 79
J-240 Zone 13 2,730 0 0 2,964.99 102
J-250 Zone 12 2,702 0 0 2,81504 49
J-270 Zone 13 2,782 0 0 2.965.03 79
J-280 Zone 13 2,730 1 1 2,964.99 102
J-290 Zone 13 2,700 22 22 2,964.98 115
J-300 Zone 13 2,748 0 0 2,965.00 94
J-310 Zone 13 2,740 0 o 2,965.00 97
J-320 Zone 13 2,765 o 0 2,965.01 87
J-330 Zone 13 2,755 0 0 2,965.03 91
J-340 Zone 12 2,695 0 0 2,815.04 52
J-350 Zone 12 2,698 0 o 2,815.04 51
J-360 Zone 13 2,740 0 o 2,965.05 a7
J-370 Zone 13 2,765 0 ¢ 2,965.02 87
J-380 Zone 13 2,733 0 0 2.964.97 100
4-400 Zone 12 2,693 8 8 2.815.04 53
J-410 Zone 12 2,630 4 4 2,815.04 80
J-420 Zone 12 2,630 0 0 2,815.04 80
J-470 Zone 12 2,606 o 0 2,815.04 90
J-480 Zone 12 2,605 0 0 2,815.04 9
J-490 Zone 12 2,600 10 10 2,815.04 93
J-500 Zone 13 2,730 0 0 2,964.97 102
J4-510 Zone 12 2,700 27 27 2,964.97 115
J-560 Zone 12 2,653 0 0 2,815.08 70
J-570 Zone 12 2,561 0 o 2,815.08 110
J-580 Zong 12 2,665 23 23 2,815.03 65
J-600 Zone 12 2,670 o 0 2,815.08 63
J-610 Zone 12 2,700 0 0 2,964.99 115
J-630 Zone 13 2,765 0 0 2,965.01 87
J-640 Zone 12 2,630 0 o 2,815.03 80
J-650 Zone 12 2,564 22 22 2,815.03 109
J-660 Zone 12 2,548 0 o 2,815.04 116
J-680 Zone 12 2,610 o 0 2,815.04 89
J-680 Zone i3 2,730 0 0 2,964.98 102
J-710 Zone 12 2,542 0 0 2,815.04 118
J-720 Zone 12 2,690 0 0 2,815.04 54
J-730 Zone 12 2,556 0 0 2,815.04 12
] J-740 Zone 12 2,670 0 0 2,964.99 i28
PRV FROM SITE 10| Zone 13 2,582 0 0 2,965.00 166

Title: Sereno Canyon Site 145 Zone 13 BPS

n:\.\waten052484 watercad 12-07-05 wed
12/19/05 07:30:518AR&ntley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.048.00]

+1-203-755-1666
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Scenario: Ave Day Demand
Steady State Analysis
Junction Report

Label Zone Elgvation Base Flow Demand Calculated Pressure
(ft) {gpm) (Calculated) Hydraulic Grade (psi}
(gpm) {ft}
5145 FEED PUMPS 2,708 0 0 2,815.08 48
SITE 101 DISCH Zone 13 2,588 0 ¢ 2,965.00 163

Title: Serena Canyon Site 145 Zone 13 BPS
n:\. \water\052484 watercad 12-07-05.wcd
12/19/05 07:30:518°8&ntley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06785 USA

Project Engineer: Wood/Pate!
WaterCAD v7.0 {07.00.049.00]

+1-203-755-1666
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Scenario: Max Day Demand
Steady State Analysis
Junction Report

Label Zane Elevation Base Flow Demand Cafculated Pressure
{ft) {gpm) (Calculated) Hydrautic Grade {psi)
{opm) (ft)
J-10 Zone 13 2,732 0 0 2,964.68 101
J-20 Zone 13 2,705 ¢] 0 2,964.66 112
J-30 Zone 13 2,707 0 0 2,964.64 111
J-50 Zone 13 2,745 17 34 2,964.69 95
J-80 Zone 13 2,747 0 0 . 2,964.70 94
J-110 Zone 13 2,719 0 0 2,973.66 110
J-120 Zone 13 2,748 v] 0 2,964.64 94
J-140 Zone 13 2,725 17 34 2,964 .64 104
J-150 Zone 13 2,780 0 0 2,964.69 80
J-160 Zone 13 2,773 4] 0 2,964.73 83
J-170 Zone 13 2,815 4 8 2.964.72 65
J-200 Zone 13 2,800 2 4 2,964 .66 71
J-210 Zone 13 2,760 5 10 2,964.61 89
J-220 Zone 13 2,783 0 0 2,964.64 79
J-240 Zone 13 2,730 0 0 2,964.67 102
J-250 Zone 12 2,702 g 0 2,815.04 49
J-270 Zone 13 2,732 0 0 2,964.73 79
J-280 Zone 13 2,730 1 2 2,964.68 102
J-290 Zone 13 2,700 22 44 2,964.70 115
J-300 Zone 13 2,748 0 0 2,964.69 94
J-310 Zone 13 2,740 1] 0 2.,964.65 97 |*
J-330 Zone 13 2,755 0 0 296473 91
J-360 Zone 13 2,740 0 0 2.964.77 97
J-320 Zone 13 2,765 0 0 2,964 .67 86
J-340 Zone 12 2,695 0 0 2.815.04 52
J-350 Zone 12 2,698 0 0 2,815.04 51
J-370 Zone 13 2,765 0 0 2,964.71 86
J-390 Zone 13 2,733 0 0 2,964.60 100
J-400 Zone 12 2,693 8 16 2,815.04 53
J-410 Zone 12 2,630 4 8 2,815.04 80
J-420 Zone 12 2,630 0 0 2,815.04 80
J-470 Zone 12 2,608 Q Q 2,815.04 a0
J-480 Zone 12 2,605 1] Q 2,815.03 91
J-490 Zone 12 2,600 10 20 2,815.03 93
J-500 Zane 13 2,730 o 0 2,964.59 101
J-510 Zone 12 2,700 27 54 2,964.67 115
J-560 Zone 12 2,653 0 0 2,815.08 70
J-570 Zone 12 2,561 0 0 2,815.08 110
5145 FEED PUMPS 2,708 0 0 2,815.08 46
J-B00 Zone 12 2,670 0 0 2,815.08 63
J-610 Zone 12 2,700 0 0 2,964.91 115
SITE 101 DISCH Zone 13 2,588 0 0 2,965.00 163
J-630 Zone 13 2,765 0 0 2,964.67 86
J-580 Zone 12 2,665 23 46 2,815.01 65
J-6490 Zone 12 2,630 0 0 2,815.02 a0
J-650 Zone 12 2,564 22 44 2,815.02 109
J-660 Zone 12 2,548 0 V] 2,815.02 1186
J-680 Zone 12 2,610 0 0 2,815.04 89
J-690 Zone 13 2,730 0 0 2,964.74 102
J-710 Zone 12 2,542 0 0 2,815.03 118
J-720 Zone 12 2,690 0 0 2,.815.04 54
J-730 Zone 12 2,556 0 0 2.815.04 112

Title: Sereno Canyon Site 145 Zone 13 BPS

n:\..\water\052484 watercad 12-07-05.wcd
12/19/05 07.31:00M8kntiey Systems, Inc.

Haestad Methods Solution Center

Waterlown, CT 06795 USA

Project Engineer; Wood/Patel
WaterCAD v7.0 [07.00.049.00}

+1-203-755-1666
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Scenario: Max Day Demand
Steady State Analysis
Junction Report

{.abel Zone Elevation Base Flow Demand Calculated Pressure
) {gpm) {Calculated) Hydraulic Grade {psi)
(gpm) {ft)
J-740 Zone 12 2,670 0 0 2,964 .80 128
PRV FROM SITE 10| Zone 13 2,582 0 0 2,985.00 166

Title: Sereno Canyon Site 145 Zone 13 BPS
. watenD52484 watercad 12-07-05.wed
12/19/05 Q7:31:0@ABENtley Systems, Inc.

Haestad Methods Solution Center

Waterown, CT 06795 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

+1-203-755-1666

Page 2 of 2



. _ ,. ,
: : 4

- B N &

Scenario: Peak Hour Demand
Steady State Analysis
Junction Report

Labet Zone Elevation Base Ftow Bemand Calcuiated Pressure
{ft) {gpm) {Calculated) Hydraulic Grade {psiy
(gpm) {ft)
J-10 Zane 13 2,732 0 0 2.961.51 99
J-20 Zone 13 2,705 o 0 2,961.42 111
J-30 Zone 13 2,707 o 0 2.961.31 110
J-50 Zone 13 2,745 17 60 2,961.46 94
J-80 Zone 13 2,747 0 0 2,961.46 93
J-110 Zone 13 2,719 v 0 2,969.96 109
J-120 Zone 13 2,748 0 0 2,961.29 92
J-140 Zone 13 2,725 17 60 2,961.29 102
J-150 Zone 13 2,780 0 0 2.961.38 78
J-160 Zone 13 2,773 0 0 2,961 .42 82
J-170 Zone 13 2,815 4 14 2.961.41 63
J-200 Zone 13 2,800 2 7 2,961.28 70
4-210 Zone 13 2,760 5 18 2,961.14 87
J-220 Zone 13 2,783| 0 0 2,961.22 77
J-240 Zone 13 2,730 0 Q 2,961.48 100
J-250 Zone 12 2,702 0 0 2,815.04 49
J-270 Zone 13 2,782 0 0 2,961.42 78
J-280 Zone 13 2,730 1 4 2,961.61 100
J-290 Zone 13 2,700 22 77 2,962.06 113
J-300 Zone 13 2,748 0 o 2,961.46 92
4-310 Zone 13 2,740 0 0 2,961.30 96
J-320 Zone 13 2,765 0 0 2,961.34 85
J-330 Zone 13 2,755 o 0 2,961.42 89
J-340 Zone 12 2,695 0 0 2.815.04 52
J-350 Zone 12 2,698 0 0 2,815.04 51
J-360 Zone 13 2,740 0 0 2,961.48 96
J-370 Zone 13 2,765 0 ¢ 2,961.45 85
J-390 Zone 13 2,733 0 0 2,961.12 95
J-400 Zone 12 2,693 8 28 2,815.04 53
J-410 Zone 12 2,630 4 14 2,815.03 80
J-420 Zone 12 2,630 0 0 2,815.03 80
J-470 Zaone 12 2,606 o G 2,815.03 90
J-480 Zone 12 2,605 0 ¢ '2,815.02 91
J-480 Zone 12 2,600 10 35 2,815.01 93
J-500 Zone 13 2,730 0 0 2,961.09 100
J-510 Zone 12 2,700 27 95 2,961.67 113
J-560 Zone 12 2653 Q Q 2,815.08 70
J-570 Zone 12 2,561 0 0 2,815.08 110
J-580 Zone 12 2,665 23 81 2,814.94 65
J-600 Zone 12 2,670 0 o 2,815.08 63
J-610 Zone 12 2,700 0 0 2,964.11 114
J-630 Zone 13 2,765 \] 0 2,961.34 85
J-640 Zone 12 2,630 0 0 2,814.98 80
J-650 Zone 12 2,564 22 77 281497 109
J-660 Zone 12 2,548 0 0 2,814.99 116
J-680 Zone 12 2,610 0 0 2,815.03 89
J-690 Zone 13 2,730 0 0 2,962.48 101
J-710 Zone 12 2,542 6 0 2,815.02 118
J-720 Zone 12 2,690 Q Q 2,815.04 54
J-730 Zone 12 2,556 0 0 2,815.04 112
J-740 Zone 12 2670 0 0 2,963.09 127
PRV FROM SITE 10{ Zone 13 2,582 0 0 2,965.00 166

Title: Sereno Canyon Site 145 Zone 13 BPS

n:\.. \water\052484 watercad 12-07-05.wed
12/19/05 07:31:118°8&ntley Systems, Inc.

Haestad Methods Solution Center

Wateartown, CT 06795 USA

Praject Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

+1-203-755-1666
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Scenario: Peak Hour Demand
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Caiculated Pressure
{fty (gpm) (Calculated) Hydraulic Grade {psi)
{gpm) (ft)
5145 FEED PUMPS 2,708 0 0] 2,815.08 46
SITE 101 DISCH Zone 13 2,588 0 0 2,965.00 163

Title: Sereno Canyon Site 145 Zone 13 BPS
n\..\waten052484 watercad 12-07-05.wcd
12/19/05 07:31:1 1€AREntley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

+1-203-755-1666

Page 2 of 2
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Scenario: Max Day + Fire Flow (Source: Site 145 Only)
Fire Flow Analysis
Fire Flow Report

Label Elevation Zone Total Total Calculated Calculated Minimum
{fty Flow Flow Residual Minimum Zone
Needed Available Pressure Zone Junclion
(gpm) (apm) (psi) Pressure
(psi}
J-10 2,732| Zone 13 1,500 2,000 73 451 J-170
J-20 2,705| Zone 13 1,500 2,000 77 451 J-170
J-30 2,707 | Zone 13 1,500 2,000 71 45| J-170
J-50 2,745| Zone 13 1,534 2,034 70 45]J-170
J-80 2,747 | Zone 13 1,500 2,000 71 45| J-170
J-110 2,719 | Zone 13 1,500 2,000 105 59| J-170
J-120 2.748| Zone 13 1,500 2,000 45 45[ J-170
J-140 2,725 Zone 13 1,534 2,034 64 45] J-170
J-150 2,780 | Zone 13 1,500 2,000 58 45| J-170
J-180 2,773| 2Zone 13 1,500 2,000 58 39| J-170
J-170 2,815|Zone 13 1,508 1,648 30 65[J-270
J-200 2,800| Zone 13 1,504 2,004 44 45]J-170
4210 2,760 Zone 13 1,510 2,010 54 44) J-200
J-220 2,783 Zane 13 1,500 2,000 48 44 1-200
J-240 2,730[ Zone 13 1,500 2,000 71 454 J-170
J-250 2,702 Zone 12 1,500 2,000 47 491 J-350
J-270 2,782| Zone 13 1,500 2,000 47 33 J-170
J-280 2,730 Zone 13 1,502 2,002 69 451 J-170
J-250 2,700| Zone 13 1,544 2,044 72 4544170
J-300 2,748 | Zone 13 1,500 2,000 43 45| J170
J-310 2,740 Zone 13 1,500 2,000 62 451 J-170
J-320 2,765|Zone 13 1,500 2,000 56 45)J-170
J-330 2,755| Zone 13 1,500 2,000 37 3314170
J-340 2,695 Zone 12 1,500 2,000 48 48] .)-250
J-350 2,698) Zone 12 1,500 1,913 30 47| J-250
J-360 2,740| Zone 13 1,500 2,000 79 471 J-170
J-370 2,765|Zone 13 1,500 2,000 66 45]J-170
J-390 2,733|Zone 13 1,500 2,000 45 441 J-200
J-400 2,693| Zone 12 1,516 2,016 53 491 J-250
J-410 2,630|Zone 12 1,508 2,008 77 49| J-250
J-420 2,630(Zone 12 1,500 2,000 72 49| J-250
J-470 2,808 Zone 12 1,500 2,000 89 491 4-250
J-480 2,605|Zone 12 1,500 2,000 89 491 1-250
J-49¢ 2,600( Zone 12 1,520 2,020 80 49| J-250
J-500 2730 Zone 13 1,500 2,000 61 44| J-200
J-510 2,700( Zone 12 1,554 2,054 68 491J)-250
J-560 2.653| Zone 12 1,500 2,000 69 491 J-250
J-570 2,561 Zone 12 1,500 2,000 109 491 J-250
J-580 2,665{ Zone 12 1,546 2,046 52 491 J-250
J-600 2,670[ Zone 12 1,500 2,000 63 491 J-250
J-610 2,700 Zone 12 1,500 2,000 107 49| J-250
J-630 2,765 Zone 13 1,500 2,000 42 45| J-170
J-640 2,630|Zone 12 1,500 2,000 72 49| J-250
J-650 2,564 Zone 12 1,544 2,044 101 491 J-250
J-660 2,548 Zone 12 1,500 2,000 103 491 )-250
J-680 2,610]| Zone 12 1,500 2,000 a7 491 J-250
J-690 2,730( Zone 13 1,500 2,000 57 45]J-170
J-710 2542 70ne 12 1,500 2,000 116 491 J-250
J-720 2,690 Zone 12 1,500 2,000 53 49] J-250
J-730 2,556 Zone 12 1,500 2,000 106 491 J-250

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\.\walen052484 watercad 12-07-05.wced
12/19/05 07:33:37CABENiley Systems, Inc.

Haestad Methods Sclution Center

Watertown, CT 06785 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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Scenario: Max Day + Fire Flow (Source: Site 145 Only)
Fire Flow Analysis
Fire Flow Report

Label Elevation Zone Total Total Calcutated Calculated Minimum
(ft) Flow Flow Residual Minimum Zone
Needed Available Pressure Zane Junction
(gpm) {gpm}) (psi) Pressure
(psi)
J-740 2,670| Zone 12 1,500 2,000 111 49| J-250
PRV FROM 5| 2,582|Zone 13 1,500 2,000 132 91| J-170
S$145 FEED 2,708 | PUMPS 1,500 1,880 30 30| S145 FEED
SITE 101 DIS 2,588 Zone 13 1,500 2,000 163 91| J-170

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\. \water\052484 watercad 12-07-05.wed
12/19/05 07:33:370REntley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

+1-203-755-16686
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Scenario: Max Day + Fire Flow (Source: Site 143 Only}
Fire Flow Analysis
Fire Flow Report

l.abel Elevation, Zone Total Total Calculated Calculated Minimum
(ft} Flow Flow Residual Minimum Zone
Needed Available Pressure Zone Junction
{gpm) {gpm) (psi) Pressure
{psi)
J-10 2,732 Zone 13 1,500 1,607 66 30]J-170
4-20 2,705 Zone 13 1,500 1,576 71 3014-17Q
J-30 2,707 Zone 13 1,500 1,548 67 30| J-170
J-50 27450 Zone 13 1,534 1,572 60 30| J-170
J-80 2747 Zone 13 1,500 1,514 59 301 J-170
J-110 2,714 Zone 13 1,500 1,463 66 30{J-170
3120 2,74812one 13 1,500 1,510 43 301 3-170
J-140 2,725|Zone 13 1,534 1,570 59 30| J-170
J-150 2,780 Zone 13 1,500 1,470 45 30 J-170
J-160 2,773| Zone 13 1,500 1,382 48 30(J-t70
J-170 2,815|Zone 13 1,508 1,075 30 50{ J-200
J-200 2,800| Zone 13 1,504 1,474 33 3014170
J-210 2,760| Zone 13 1,510 1,480 46 30| J-170
J-220 2,783(Zone 13 1,500 1,470 39 30[J-170
J-240 2,730| Zone 13 1,500 1,594 64 30(J-170
J-250 2,702|Zone 12 1,500 2,000 47 49| J-350
J-270 2,782 Zone 13 1,500 1,304 44 30(J-170
J-280 2,730( Zone 13 1,502 1,713 67 30{J-170
J-290 2,700) Zone 13 1,544 2,001 80 3014170
J-300 2,748) Zone 13 1,500 1,538 43 30| J-170
J-310 2,740 Zone 13 1,500 1,510 85 30{J-170
J-320 2,765|Zone 13 1,500 1,495 47 304170
J-330 2,755 Zone 13 1,500 1,305 46 301 J-170
J-340 2,695 Zone 12 1,500 2,000 48 48| J-250
J-350 2,698| Zone 12 1,500 1,913 30 471 4-250
J-360 2,740 Zone 13 1,500 1,463 62 30{J170
J-370 2,765| Zone 13 1,500 1,478 52 30fJ-170
J-390 2,733 Zone 13 1,500 1,469 46 30[J-170
J-400 2,693] Zone 12 1,516 2,018 52 491 J-250
J-410 2,630) Zone 12 1,508 2,008 77 491 J-250
J-420 2.630| Zone 12 1.500 2,000 72 49| J-250
J470 2,606|Zone 12 1,500 2,000 89 49| J-250
J-480 2,605 Zone 12 1,500 2,000 a5 49( J-250
J-490 2,600| Zone 12 1,520 2,620 80 49[ J-250
J-500 2,730|Zone 13 1,500 1.470 56 3Q| 4170
J-510 2,700l Zone 12 1,554 2,054 68 49| 4-250
J-560 2,653{Zone 12 1,500 2,000 69 49| J-250
J-570 2,561 Zone 12 1,500 2.000 109 49 J-250
J-580 2.665|Zone 12 1,546 2,046 50 491 J-250
J-600 2,670 Zone 12 1,500 2,000 63 49| J-250
J-610 2,700| Zone 12 1,500 2,000 104 4491 J-250
J-630 2,765} Zone 13 1,500 1,495 39 30} J-170
J-640 2,630 Zone 12 1,500 2,000 72 49| J-250
J-650 2,564 Zone 12 1,544 2,044 101 491J-250
J-660 2,548 Zane 12 1,600 2,000 103 491 J-250
J-680 2610 Zone 12 1,500 2,000 a7 491 J-250
J-690 2,730| Zone 13 1,500 2,000 72 351J-170
J-710 2,542| Zone 12 1,500 2,000 116 491 J-250
J-720 2,690 Zong 12 1,500 2,000 53 49] J-250
J-730 2,556) Zone 12 1,500 2,000 106 49| J-250
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Scenario: Max Day + Fire Flow (Source: Site 143 Only)
Fire Flow Analysis
Fire Flow Report

Label Elevation Zone Total Total Calculated Calculated Minimum
(i) Flow Flow Residual Minimum Zone
Needed Available Pressure Zaone Junction
(gprm) {gpmy} {psi) Pressure
(psi}
J-740 2,670 Zone 12 1,500 2.000 105 49| J-250
PRV FROM S1 2,582( Zone 13 1,500 2,000 132 64| 4-170
5145 FEED 2,708| PUMPS 1,500 1,880 30 30} S145 FEED
SITE 101 DIS 2,588 Zone 13 1,500 2,000 163 64{J-170

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\.\walen052484 watercad 12-07-05.wed
12/19/05 07:33:5800R&ntley Systems, Inc.

Haestad Methods Solution Center

Watertown, CT 06795 USA

Project Engineer: Wood/Patel
WaterCAD v7.0 {07.00.049.00)
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Scenario: Max Day + Fire at J-200 (Source: Site 145 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
(ft) {gpmy) (Calculated) Hydraulic Grade (psi)
{gpm) )
J-10 Zone 13 2,732 0 0 2,941.61 91
J-20 Zone 13 2,705 0 of 2941.21 102
J-30 Zone 13 2,707 0 0 2,940.68 101
4-50 Zone 13 2,745 17 34 294185 85
J-80 Zone 13 2,747 t] 0 294199 84
J-110 Zone 13 2,719 0 Q 2,976.24 111
J-120 Zone 13 2,748 0 0 2,940.21 83
J-140 Zone 13 2,725 17 34 2.940.46 93
J-150 Zone 13 2,780 0 0 2,939.97 69
J-160 Zone 13 2773 0 ] 2,942.69 73
J-170 Zone 13 2,815 4 8 2,942.68 55
J-200 Zang 13 2,800 752 1,504 2,932.75 57
J4-210 Zone 13 2,760 8 10 293267 75
J-220 Zone 13 2,783 0 0 293272 65
J-240 Zone 13 2,730 0 0 2,941.50 92
J-250 Zone 12 2,702 0 0 2,815.04 49
J-270 Zone 13 2,782 0 0 2,942.69 70
J-280 Zone 13 2,730 1 2 2,841.55 92
J-290 Zone 13 2,700 22 44 2,941.50 104
J-300 Zone 13 2748 ] 0 2,941.85 84
J-310 Zone 13 2,740 g 0 2,940.21 87
J-320 Zone 13 2,765 0 0 2,940.10 76
J-330 Zone 13 2,755 0 o 2,942.69 81
J-340 Zane 12 2,695 0 0 2,815.04 52
J-350 Zone 12 2,698 0 0 2,815.04 51
J-360 Zone 13 2,740 0 0 2,945.50 89
J-370 Zone 13 2,765 0 0 284223 77
J-390 Zone 13 2,733 0 0 2,932.65 86
J-400 Zone 12 2693 8 16 2,315.04 53
J-410 Zone 12 2,630 4 8 2.815.04 80
J-420 Zone 12 2,630 0 0 2,815.04 80
J-470 Zone 12 2,606 o o 2,815.04 90
J-480 Zone 12 2,605 0 0 2,815.03 91
J-490 Zong 12 2,600 10 20 2,815.03 63
J-500 Zone 13 2,730 0 0 2,932.66 88
J-510 Zone 12 2,700 27 54 2,841.48 104
J-580 Zona 12 2853 4] Q 2,815.08 70
J-570 Zong 12 2,561 0 0 2,815.08 110
J-580 Zone 12 2,665 23 46 2,815.01 65
J-600 Zone 12 2,670 0 0 2,815.08 63
J-610 Zone 12 2,700 0 0 2,965.00 115
J-630 Zone 13 2,765 0 0 2.940.10 76
J-640 Zone 12 2,630 O 0 2,815.02 80
J-850 Zone 12 2,564 22 44 2,815.02 149
J-660 Zone 12 2,548 0 0 281502 116
J-680 Zone 12 2610 0 0 2,815.04 89
J-690 Zone 13 2730 0 0 2,941.49 92
J-710 Zone 12 2,542 0 0 2,815.03 118
J-720 Zone 12 2,690 0 ¢ 2,815.04 54
J-730 Zone 12 2,556 0 (¢] 2.815.04 112
J-740 Zone 12 2,670 0 g 2,965.00 128
PRV FROM SITE 10| Zone 13 2,582 0 o 2,965.00 166

Title: Sereno Canyon Site 145 Zone 13 BPS
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Scenario: Max Day + Fire at J-200 (Source: Site 145 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
{ft) {gpm) {Calculated) Hydraulic Grade (psi)
{gpm) ()
5145 FEED PUMPS 2,708 0 0 2,815.08 46
SITE 101 DISCH Zone 13 2,588 0 0 2,965.00 163

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\, \waten052484 watercad 12-07-05.wed
12/19/05 07:32:38r88ntley Systems, inc.

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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Scenario: Max Day + Fire Flow at J-200 {(Source: Site 143 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
(ft} {gpm} (Calcuiated) Hydraulic Grade {psi)
(gpm} (ft)
J-10 Zone 13 2,732 G Q 2,892.70 70
J-20 Zone 13 2,705 0 0 2,850.33 80
J-30 Zong 13 2,707 0 0 2,886.97 78
J-50 Zone 13 2745 17 34 2,888.24 62
J-80 Zone 13 2,747 0 0 2,886.22 60
J-110 Zone 13 2,719 o o 2,889.22 74
J-120 Zone 13 2,748 0 0 2,883.00 58
J-140 Zone 13 2,725 17 34 2,885.44 89
J-150 Zone 13 2,780 0 o 2,880.81 44
J-160 Zone 13 2,773 Y 0 2,881.74 47
J-170 Zone 13 2,815 4 8 2,881.73 29
J4-200 Zone 13 2,800 752 1,504 2,873.73 32
J-21Q Zane 13 2,760 5 10 2,873.68 49
J-220 Zone 13 2,783 o 0 2,873.71 39
J-240 Zone 13 2,730 0 0 2,892.04 70
J-250 Zone 12 2,702 0 0 2,815.04 49
J-270 Zone 13 2,782 0 0 2,881.74 43
J-280 Zone 13 2,730 1 2 2,899.53 73
J-280 Zone 13 2,700 22 44 2,914.20 93
J-300 Zone 13 2,748 0 0 2,888.24 61
4-310 Zone 13 2,740 Q 0 2,883.01 62
J-330 Zone 13 2,755 0 o 2,881.74 55
J-360 Zone 13 2,740 0 0 2,882.72 62
J-320 Zone 13 2,765 0 0 2,881.96 51
J-340 Zone 12 2,695 0 o 2.815.04 52
J-350 Zone 12 2,698 0 0 2,815.04 51
J-370 Zone 13 2,765 Y 0 2,882.84 51
J-390 Zone 13 2,733 0 0 2,873.67 61
4-400 Zone 12 2,693 8 16 2,815.04 53
J-410 Zone 12 2,630 4 8 2,815.04 80
J-420 Zone 12 2,630 0 0 2,815.04 80
J-470 Zone 12 2,606 0 0 2,815.04 90
J-480 Zone 12 2,605 0 0 2,815.03 N
J-480 Zone 12 2,600 10 20 2,815.03 93
J-500 . Zone 13 2,730 0 0] 2,873.66 62
J-510 Zone 12 2,700 27 54 2,907.99 90
J-560 Zone 12 2,653 o 0 281508 70
J-570 Zone 12 2,561 0 o 2,815.08 110
5145 FEED PUMPS 2,708 0 0 2,815.08 46
J-600 Zone 12 2,670 0 0 2,815.08 63
J-610 Zone 12 2,700 0 0 2,949.65 108
SITE 101 DISCH Zone 13 2,588 0 0 2,965.00 163
J-630 Zone 13 2,765 0 0 2,881.96 51
J-580 Zone 12 2,665 23 46 2,815.01 65
J-640 Zone 12 2,630 0 ] 2,815.02 80
4-650 Zone 12 2,564 22 44 2,815.02 109
J-660Q Zone 12 2,548 0 0 2,815.02 116
J-680 Zone 12 2,610 0 0 2,815.04 89
J-690 Zone 13 2,730 0 0 2,921.61 83
J-710 Zone 12 2,542 0 0 2,815.03 118
| J-720 Zone 12 2,690 0 0 2,815.04 54
J-730 Zone 12 2,556 0 0 2,815.04 112

Title: Sereno Canyon Site 145 Zone 13 BPS
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Scenario: Max Day + Fire Flow at J-200 (Source: Site 143 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
() (apm) (Calculated) Hydraulic Grade (psi)
(gpm) {ft)
J-740 Zone 12 2,670 0 0 2,932.10 113
PRV FROM SITE 10} Zone 13 2,582 0 0 2,965.00 166

Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wood/Patel
n\.water\052484 watercad 12-07-05.wed WaterCALD v7.0 {07.00.049.00]
12/19/Q5 07:32:4%Rentley Systems, Inc.  Haestad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755-1666 Page 2 of 2



Scenario: Peak Hour Demand (Source: Site 145 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
(ft) (gpm) (Calculated) Hydraulic Grade {psi)
(gpm) (fty
J-10 Zone 13 2,732 0 0 2,956.81 97
J-20 Zone 13 2,705 0 0 2,956.80 109
J-30 Zone 13 2,707 Q g 2,956.80 108
J-50 Zone 13 2,745 17 60 2,956.98 92
J-80 Zone 13 2,747 0 0 2,957.11 91
J-110 Zone 13 2,719 0 0 2.970.94 109
J-120 Zone 13 2,748 0 0 2,956.95 a0
J-140 Zone 13 2,725 17 60 2,956.81 100
J-150 Zone 13 2,780 0 0 2,957.25 77
J-160 Zone 13 2,773 0] 0 2,957.46 80
J-170 Zone 13 2.815 4 14 2,957.45 62
J-200 Zone 13 2,800 2 7 2,957.15 68
J-210 Zone 13 2,760 5 18 2,857.01 B5
J-220 Zone 13 2,783 0 0 2.957.09 75
J-240 Zone 13 2,730 0 0 2,956.81 98
J-250 Zone 12 2,702 0 0 2,815.04 49
J-270 Zone 13 2,782 0 0 2,957 .45 76
J-280 Zone 13 2,730 1 4 2,956.66 98
J-290 Zone 13 2,700 22 77 2,956.49 111
J-300 Zone 13 2,748 0 0 2,956.98 90
J-310 Zone 13 2,740 0 0 2,956.96 94
J-330 Zone 13 2,755 0 0 2,957.46 88
J-360 Zone 13 2,740 0 0 2,957.72 94
J-320 Zone 13 2,765 0 a 2,957.10 83
J-340 Zone 12 2,695 0 0 2,815.04 52
J-350 Zone 12 2,698 0 0 2,815.04 51
J-370 Zone 13 2,765 o 0 2,957.32 83
J-390 Zone 13 2,733 0 0 2.956.99 97
J-400 Zane 12 2,693 8 28 2,815.04 53
J-410 Zone 12 2,630 4 14 2,815.03 80
J-420 Zone 12 2,630 0 0 231503 80
J-470 Zone 12 2,606 0 0 2,815.03 g0
J-480 Zone 12 2,605 0 4] 2,815.02 91
J-490 Zone 12 2,600 10 35 2,815.01 93
J-500 Zone 13 2,730 0 0 2,956.96 a8
J-510 Zone 12 2,700 27 a5 2,956.45 111
J-560 Zone 12 2,653 0 0 2,815.08 70
J-570 Zone 12 2,561 0 0 2,815.08 110
S$145 FEED PUMPS 2,708 0 o 2,815.08 46
J4-600 Zone 12 2,670 0 0 2,815.08 63
J-610 Zone 12 2,700 0 0 2,965.00 115
SITE 101 DISCH Zone 13 2,588 0 0 2.965.00 163
J-630 Zone 13 2,765 0 0 2,957.10 83
J-580 Zone 12 2,665 23 81 2,814,094 65
J-640 Zone 12 2830 0 0 281498 80
J-650 Zone 12 2,564 22 77 2,814,97 109
J-660 Zone 12 2,548 0 0 2,814.99 116
J-680 Zone 12 2610 o 0 2,815.03 89
J-680 Zone 13 2,730 0 0 2,956.48 98
J-710 Zone 12 2,542 0 0 2,815.02 118
J-720 Zone 12 2,690 a 1] 2,815.04 54
J-730 Zone 12 2,556 0 ¢] 2,815.04 112

Title: Sereno Canyon Site 145 Zone 13 BPS
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Scenario: Peak Hour Demand (Source: Site 145 Only)
Steady State Analysis
Junction Report

Label Zone Elevation Base Flow Demand Calculated Pressure
{it) {gpm) {Calculated) Hydraulic Grade {psi)
{gpm) {f)

J-740 Zone 12 2,670 0 0 2,965.00 128

PRV FROM SITE 10 Zone 13 2,582 4 0] 2,965.00 166
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer. Wood/Patel
n\\watern\052484 watercad 12-07-05.wed WaterCAD v7.0 [07.00.049.00)
12/19/05 07:33:032rBentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 2 of 2



e O am o on 8 S8 BN S S e
& == = e Scenario: Ave Day Demand
Steady State Analysis
Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(im) {gpm) {ft/s) Williams Pipe Gragient Mydraulic Grade ~Hydraulic Grade
C Headloss (ft/1000ft) (ft) (ft)
{ft)
P-10 12 39 0.1 130 false 0.01 0.01 2,964.99 2,964.99
P-30 8 4 0.03 130| false 0.00 0.00 2,964.99 2,964.99
P-60 12 43 0.12 130| false 0.0 0.01 2,964.99 2,965.00
P-90 12 80 0.17 130| faise 0.01 0.01 2,965.00 2,985.0t
P-170 8 1 0.04 1307 faise 0.00 0.00 2,964.99 2,964,999
P-200 8 25 0.16 130| false 0.01 0.02 2,965.01 2,965.03
P-210 8 4 0.03 130| fatse 0.00 0.00 2,965.03 2,965.03
P-250 12 54 0.15 130| false 0.01 0.01 2,965.01 2,865.00
P-270 12 52 0.15 130| false 0.0t .01 2,965.00 2,964.99
P-280 12 52 0.15 130 false 0.01 0.01 2.964.99 2,964,938
P-300 8 4 0.03 130| false 0.00 0.00 2,964.99 2,964.99
P-220 8 0 0.00 1307 false 0.00 0.00 2.964.99 2,964.99
P-330 8 4 0.03 1301 false 0.00 0.00 2,064.99 2,964.99
P-340 8 0 0.00 130| false 0.00 0.00 2,815.04 2,815.04
P-360 8 4 0.03 130 false 0.00 0.00 2,965.03 2,985.03
P-380 12 10 0.03 130} false 0.00 0.00 2.964.08 2,964.99
P-390 8 Q 0.00 130| false 0.00 Q.00 2,865.00 2,965.00
P-4G0 8 18 012 130| false 0.01 0.01 2,965.00 2,064.99
P-410 8 13 0.12 130] faise 0.0 0.01 2,965.01 2,965.01
P-440 8 o] 0.00 130] false 0.00 0.00 2,965.03 2,965.03
P-480 8 o 0.00 130 false 0.00 0.00 2.815.04 2,815.04
P-490 8 29 0.18 130] false 0.02 0.03 2,965.03 2,965.05
P-500 8 0 0.00 130[ false .00 0.00 2.815.04 2,815.04
P-510 12 60 0.17 130| false 0.01 0.01 2,965.01 2,665.02
P-520 12 48 0.14 130} false 0.01 0.01 2,965.02 2,8965.01
P-530 12 108 0.2 130 false 0.03 0.04 2,965.05 2,965.02
P-5680 12 0 0.00 130] false 0.00 0.00 2,973.09 2,873.00
P-5380 8 17 0.1 130 false 0.01 0.01 2.964,97 2,064.98
P-620 8 4 0.03 130 false 0.00 0.00 2,815.04 2,815.04
P-680 8 5 0.03 1301 false 0.00 0.00 2,815.04 2,815.04
P-710 8 4 (.03 130 false 0.00 0.00 2,815.04 2,815.04
P-730 8 6 0.04 130] false 0.00 Q.00 2,815.04 2,815.04
P-760 12 8 0.02 130] faise 0.00 0.00 2,815.04 2,815.04
P-780 12 30 0.09 130} false 0.00 0.00 2,964.97 2,964.98
L_F-:B.'»_‘Cl 8 0 0.00 t30| false 0.00 0.00 2,865.00 2,965.00

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\..\walern052484 watercad 12-07-05.wed
12/19/05 07:34:49 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.048.00]

@ Bentley Systems, In¢. Haestad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 3



-l F T an
Scenario: Ave Day Demand

Steady State Analysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) {gpm) (ft/s) Williams Pipe Gradient Hydrautic Grade Hydraulic Grade
C Headloss (ft7/10001t) (ft) {ft)
{f)
P-830 8 a 0.00 130 false .00 .00 2,815.04 2.815.04
P-850 8 16 0.10 130 false 0.00 0.01 2,964.97 2,964.97
P-910 12 14 0.04 130| false 0.00 0.00 2,815.04 2,815.04
P-920 12 14 0.04 130; false 0.00 0.00 2,964.97 2,964.97
P-830 8 i7 0.05 130 false 0.00 0.00 2,815.04 2,815.04
P-94Q 8 17 Q.11 130! false 0.01 Q.m 2,964.96 2,964.97
P-980 12 0] 0.00 1304 false 0.00 0.00 2,815.08 2,815.08
£-1000 i2 4] 0.00 1301 false 0.00 0.00 2,815.08 2,815.08
P-1020 16 25 0.04 130| false 0.01 0.00 2,965.00 2,964.99
P-1030 12 0 0.00 130 false 0.00 0.00 2,815.08 2.815.08
P-1070 20 Q 0.00 1301 false 0.00 Q.00 2,965.00 2,965.00
P-1080 12 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1160 8 [ 0.00 130| false 0.00 0.00 2,965.01 2,965.01
P-1116 8 0 0.00 130| false 0.00 0.00 2,865.00 2,965.00
P-1120 8 18 0.12 13Q| false 0.01 0.01 2,965.00 2,965.01
P-114Q 18 0 ¢.0¢ 130F false 0.00 0.00 281508 2,815.08
P-1150 8 16 0.10 130| faise 0.01 0.01 2,815.04 2,815.03
P-1160 8 7 0.04 130] false 0.00 0.00 2,815.03 2,815.03
P-1170 8 4 0.02 130 false 0.00 0.00 2,815.03 2,815.03
P-1180 8 7 0.05 130| false 0.00 0.00 2,815.03 2,815.04
P-121Q 8 11 Q.07 1301 false 0.01 0.00 2,815.03 2,815.04
P-1220 12 12 0.03 130 false 0.00 0.00 2,964 .99 2,964.98
P-1230 8 2 0.01 130| false 0.00 0.00 2,815.04 2,815.04
P-1240 8 2 0.01 1301 false 0.00 0.00 2,815.04 2,815.04
P-1270 12 12 0.03 130f false 0.00 0.00 2,964,98 2,964.98
P-1280 8 13 Q.08 1301  false 0.01 Q.01 2,964 98 2,964.97
P-1300 8 10 0.07 130| false 0.01 0.00 2,815.04 2,815.03
P-1310 8 4 .03 13Q] false 0.00 0.00 2,815.04 2.815.04
P-1320 12 2 0.00 130 faise 0.00 0.00 2,815.04 2,815.04
P-1330 12 10 0.03 130| false 0.00 0.00 2,815.04 2,815.04
P.1340 8 r Q.05 130! false 0.00 Q.00 2,815.04 2,815.04
P-1350 12 12 0.03 130| false 0.00 0.00 2,815.04 2,815.04
P-1360 12 10 0.03 130| false 0.00 0.00 2,815.04 2,815.04
P-1370 8 4 0.02 130| false 0.06 0.00 2,815.04 2,815.04
P-1390 8 1 0.61 130 false 0.00 0.00 2,815.04 2,815.04

Title: Serenc Canyon Site 145 Zone 13 BPS
n:\..\water\052484 watercad 12-07-05.wed
12/19/05 07.34:49 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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Scenarto: Ave Day Demand

Sieady Sitaie Anaiysis

Pipe Report
Label Diameter ] Discharge Velacity Mazen- { Closed? Pressure Headloss Unpstream Structure - Downstream Structure
(in) (gpm) {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss (ft/1000f1) {ft} {f)
()
P-1400 8 0 0.00 130| false 0.00 0.00 2,815.04 2,815.04
P-1410 12 0 0.00 130] false 0.00 0.00 2,725.00 2,725.00
P-1420 12 0 0.00 130] false 0.00 0.00 272500 ° 2,725.00
P-1430 12 a Q.00 130 false 0.00 .00 2,725.00 2,725.00
P-1440 12 137 0.39 130| false 0.02 0.06 2,724.98 2,725.00
P-1450 12 137 0.39 1301 false 0.02 0.06 2973.11 2,973.09
P-1460 12 0 0.00 130| false 0.00 0.00 2,973.09 2,873.09
P-1480 12 137 0.39 130| false 0.00 0.07 2,973.09 2,973.08
P-1490 12 137 0.39 130] false 0.03 0.06 2,965.08 2,965.05
P-1500 12 0 Q.00 130| false 0.00 0.00 2,973.09 2,973.09
P-1520 8 3 0.02 130| false 0.00 0.00 2,815.04 2,815.04
P-1530 8 3 0.02 130| false 0.00 0.00 2,964.97 2,964.97
P-1540 16 25 0.04 130| false 0.01 0.00 2,964,99 2,964.99
P-1550 16 0 0.00 130! false 0.00 0.00 2,964.99 2,964.99
P-1580 12 25 Q.07 138! false 0.0¢ 0.00 2,964.09 2,064 .98
P-1570 12 0 0.00 130( false 0.00 0.00 2,965.00 2,985.00
P-1580 12 0 0.00 130| false 0.00 0.00 2,965.00 2,965.00
P-1800 8 16 0.10 130| false o.M 0.01 2,964.97 2,064.99
P-1610 a B 0.04 130} faise 0.00 0.00 2,964.99 .2,964.99
P-1620 8 8 0.04 130| false .00 0.00 2,815.04 2,815.04

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\waten052484 watercad 12-07-05.wed
12/19/05 07:34:49 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.045.00]
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Scenario: Max Day Demand
Sieady Staie Anaiysis

Pipe Report
Label | Diameter | Discharge | Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
{in) (gpm} (ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss {f/1000ft) {ft) (i)
()
P-10 12 9 0.03 130| false 0.00 0.00 2,954.68 2,964.68
P-30 8 24 0.16 130| false 0.02 0.02 2,964.66 2,564.64
P-60 12 39 0.11 130| false 0.01 0.01 2,964 .68 2,964.69
£-90 12 73 .21 130| faise 0.01 0.02 2,964,689 2,964.70
P-170 8 14 0.09 130| false 0.00 0.01 2,964.64 2,964.64
P-200 8 38 0.24 130 false 0.03 0.04 2,964.69 2,984.73
P-210 8 8 0.05 130| false 0.00 0.00 2,964.73 2,964.72
P-250 12 g0 0.26 130| false 0.04 0.03 2,964.69 2,964.66
P-270 12 86 0.25 130) false 0.02 0.03 2,064 66 2,964 .64
P-280 12 86 0.25 130( false 0.03 0.03 2,964.64 2,964 .61
P-300 8 30 0.19 130| false 0.01 0.03 2,064.67 2,964.66
P-320 8 5 0.03 130| false 0.00 0.00 2,964.66 2,964 .66
P-330 8 30 0.19 130| false 0.01 0.03 2,964.67 2,964.68
P-340 8 5 0.03 130( false 0.00 2.00 2,815.04 2,815.04
P-360 a 8 0.05 130| false 0.00 0.00 2,984.73 2,964.73
P-380 12 31 0.09 130 false 0.02 0.00 2,964.70 2,964 .68
P-380 8 0 0.00 130( false 0.00 0.00 2,064.69 2,964 .69
P-400 8 20 0.13 130| false 0.01 0.01% 2,564.65 2,564.64
P-440Q 8 0 Q.00 1301  false 0.00 Q.00 2,964 .73 2,964.73
P-490 8 46 0.29 130| false 0.05 0.06 2,964.73 2,964.77
P-410 8 38 024 130 false 0.02 0.04 2,964.69 2,564.67
P-480 8 5 0.03 130| faise 0.00 0.00 2,815.04 2,815.04
P-500 8 0 0.00 130| false 0.00 0.00 2,815.04 2,815.04
P-510 12 73 0.21 1300 false 0.02 0.02 2,964.7Q 2,964.71
P-520 12 91 0.26 130( false 0.02 0.03 2,964.71 2,964.69
P-530 2 163 0.46 130| false 0.06 0.09 2,964.77 2,864.71
P-560 12 210 0.59 130| false 0.01 0.14 2,973.67 2,973.66
P-580 8 17 0.11 130| false 0.01 0.01 2,864.60 2,964.61
P-620 8 g 0.05 130 false 0.00 0.00 2,815.04 2,815.04
P-690 8 10 0.07 130| false 0.01 0.00 2,815.04 2,815.04
P-710 8 8 0.05 130| false 0.00 0.00 2,815.04 2,815.03
P-730 3 11 0.07 130] false 0.0 0.00 2,815.04 2,815.03
P-760 12 i6 0.05 130| false 0.00 0.00 2,815.03 2.815.04
P-780 12 59 0.17 130( false 0.02 0.01 2,964.59 2,964.61
\EBZO 8 18 0.11 130| false 0.01 0.1 2,964.64 2,964.63

Titie: Sereno Canyon Site 145 Zone 13 BPS
n\,. \waten\052484 watercad 12-07-05.wed
12/19/05 07:35:07 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

© Bentley Systems, Inc. Haestad Methods Soiution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 3



.
Scenartio: Max Day Demand

Sieady Siate Anaiysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
{in) {gpm) {ft/s) Wiltiams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss {10005 () )
()
P-830 8 18 0.05 130| false 0.00 0.00 2,815.04 2,815.04
P-850 8 33 0.21 130| false 0.01 0.03 2,964.58 2,964.59
P-910 12 27 0.08 130| false .01 0.00 2,815.04 2,815.04
P-920 12 27 0.08 130] false Q.00 Q.00 2,864.59 2,964 .59
P-230 a 17 0.05 130| false G.00 0.00 2,815.04 2,815.04
pP-940 8 17 0.1 130| false 0.01 G.01 2,964.59 2,964 .60
P-980 12 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1000 12 0 0.00 130} false 0.00 0.00 2,815.08 2,815.08
P-1030 12 a 0.c0 130| false 0.00 0.00 2.815.08 2,815.08
P-1020 18 114 Q.18 130| false 0.09 0.01 2,965.00 2,964.91
P-1070 20 0 0.00 130| false 0.00 .00 2,965.00 2,955.00
P-1090 12 0 0.00 130 faise 0.00 0.00 2,815.08 2,815.08
P-1100 8 0 0.00 130| false 0.00 0.00 2.964.67 2.964.67
P-1110 8 18 0.11 130| false 0.01 0.01 2,964.64 2,964 .65
P-1120 8 38 0.24 130 false 0.02 0.04 2,964.65 2,964 67
P-1140 16 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1150 8 33 0.21 130 false 0.04 0.03 2,815.04 2,815.01
P-1160 8 13 0.08 130| false 0.01 0.01 2,815.01 2,815.02
P-1170 8 7 0.05 130| false 0.00 0.00 2,815.02 2,815.02
P-1180 8 15 0.10 130 false 6.01 0.01 2,815.02 2,815.02
P-1210 8 22 0.14 130) false 0.02 0.02 2,815.02 2,815.03
P-1220 12 19 0.05 13Q| false Q.00 0.00 2,964 68 2,964 .68
P-1230 8 3 0.02 130| false 0.00 0.00 2,815.04 2,815.04
P-1240 8 4 0.02 130| faise (.00 0.00 2,815.04 2,815.04
P-1270 12 75 0.21 130| false 0.04 0.02 2,964.74 2,964.70
P-1280 8 40 0.25 130| false (.08 0.05 2,964.74 2,964.67
P-1300 8 21 0.13 130( false 0.02 0.01 2,815.04 2,815.02
P-1310 B 9 0.06 130 falge 0.00 0.00 2,815.03 2,815.03
P-1320 12 3 0.01 130| false 0.00 0.00 2,815.03 2,815.03
P-1330 12 21 0.06 130 false 0.00 0.00 2,815.04 2,815.03
P-1340 8 15 0.10 130] false 0.01 0.01 2,815.03 2,815.02
P-1350 12 19 0.05 130| false 0.00 0.00 2.815.04 2,815.04
p-1360 12 21 0.06 130| false 0.00 0.00 2,815.04 2,815.04
P-1370 8 8 0.05 130| false 0.00 0.00 2,815.04 2,815.04
P-1390 8 3 0.02 1300 false 0.00 0.00 2,815.04 2,815.04

Title: Serena Canyon Site 145 Zone 13 BPS
n:\,. \waten\052484 watercad 12-07-05.wed
12/19/05 07:35:07 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

@ Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 2 of 3



N e 5
Scenario: Max Day Demand

Sieady Siaie Anaiysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) {gpm) {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss (f100085Y {ft) {0
()
P-1400 8 5 0.03 1301 false 0.00 0.00 2,815.04 2,815.04
P-1410 12 210 0.59 130 false .03 0.14 2,725.00 2,724.97
P-1420 12 0 0.00 130{ false 0.00 0.00 2,725.00 2,725.00
£-1430 12 Q 0.00 1300 false Q.q¢ 1,00 2,725.00 2,725.00
P-1440 12 0 0.00 13Q¢| false Q.00 0.00 2,725.00 2,725.00
P-1450 12 0 0.00 130| false 0.00 0.00 2,973.66 2,973.68
P-1480 12 0 0.00 130 false 0.00 0.00 2,973.66 2,973.66
P-1480 12 210 0.59 130( false 0.01 0.14 2,973.66 2,973.65
P-1490 12 210 0.59 130( false 0.07 0.14 2,964.84 2.964.77
P-1500 12 0 0.00 130 false 0.00 0.00 2,973.66 2,973.86
P-1520 8 5 0.03 130 false 0.00 0,00 2,815.04 2,815.04
P-1530 8 5 0.03 130} false 0.00 0.00 2,964.67 2,964.67
P-1540 16 114 0.18 130| false 0.10 0.01 2,964.91 2,964.80
P-1550 16 0 0.00 130| false 0.00 0.00 2,964.80 2,964.80
P-1580 12 114 0.32 130f false 0.06 0.05 2,964.80 2,964.74
P-1570 12 0 0.00 130| faise 0.00 0.00 2,965.00 2,965.00
P-1580 12 0 0.00 130| false 0.00 0.00 2,965.00 2,985.00
P-1600 8 19 0.12 130( false 0.01 0.01 2,964.67 2,964.68
P-1610 8 11 0.07 130{ false 0.00 0.00 2,964 .64 2,964.64
P-1620 8 1 0.07 130| false 0.00 0.00 2,815.04 2,815.04

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.045.00]
Page 3 of 3
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Scenario: Peak Hour Demand
Steady State Anaiysis

Pipe Report
Label Diameter | Discharge | Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
{in) (gpm) (ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss {ft/1000ft) (ft) (ft)
{fty
P-10 12 178 0.50 130| false .10 0.10 2,961.81 2,961.51
P-30 8 58 0.37 130| false 0.10 0.09 2,0961.42 2,961.31
P-80 12 109 0.31 130| false 0.04 .04 2,861.51 2,961.46
P-90 12 49 D.14 130| false 0.00 0.01 2,961.48 2,961.46
P-170 8 39 0.25 130] false 0.02 0.05 2,961.29 2,961.31
P-200 8 41 D.28 136 false 0.04 0.05 2,961.38 2,961.42
P-210 8 14 0.08 13Q| false 0.01 0.01 2,961.42 2,961.41
P-250 12 158 Q.45 1304 false 0.10 0.08 2,961.38 2,961.28
P-270 12 151 0.43 130| false 0.06 0.08 2,961.28 2,861.22
P-280 12 151 0.43 130{ false 0.09 0.08 2.961.22 2,561.14
P-300 8 67 0.43 130| false 0.07 0.12 2,961.48 2,961.42
P-320 8 9 0.06 130| false 0.00 0.00 2,961.42 2,961.41
P-330 8 67 0.43 130| false 0.03 0.12 2,961.48 2,961.51
P-340 8 9 0.06 130| false 0.00 0.00 2,815.04 2,815.04
P-360 8 14 0.09 130| false 0.00 0.01 2,961.42 2,861.42
P-380 12 173 0.49 130| false 0.45 0.10 2,962.06 2,961.61
P-390 B o] 0.00 130| false 0.00 .00 2,861.48 2,961.46
P-400 8 21 0.13 130| false 0.01 0.01 2,661.30 2,961.29
P-440 8 0 £0.00 130| false 0.00 0.00 2,961.42 2,961.42
P-480 8 B85 0.35 130[ false 0.07 0.08 2,961.42 2,961.48
P-410 8 52 0.33 130) false 0.04 0.08 2,961.38 2,961.34
P-480 8 9 0.08 130| false 0.00 0.00 2,815.04 2,815.04
P-500 8 0 0.00 1301 false 0.00 0.00 2,815.04 2.815.04
P-510 12 49 0.14 130| false 0.01 0.01 2,961.46 2,961.45
P-520 12 170 0.48 130| false 0.07 0.09 2,961.45 2,961.38
P-530 12 120 0.34 130| false 0.03 0.05 2,061.48 2,961.45
P-560 12 Q 0.00 130| false 0.00 0.00 2,669.96 2,969.96
P-590 8 - 30 0.19 1301 false 0.02 0.03 2,961.12 2,861.14
P-620 8 15 0.10 130| false 0.01 0.01 2,816.04 2,815.03
P-690 8 18 0.12 130| false 0.01 0.01 2,815.04 2,815.03
P-710 8 14 0.09 130| false 0.01 0.01 2,815.03 2,815.02
P-730 g 19 0.12 130] false 0.02 0.01 2.815.02 2,815.01
P-760 12 29 0.08 130 faise 0.00 0.00 2,815.02 2,815.03
P-780 12 104 0.30 120) false Q.05 0.04 2,961.09 2,861.14
P-820 8 31 0.20 130| false 0.04 0.03 2,961.29 2,961.25

Title: Serenc Canyon Site 145 Zone 13 BPS
n\.. \water\052484 watercad 12-07-05.wcd
12/19/05 07:35:16 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.048.00]
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Scenatrio: Peak Hour Demand
Steady Staie Anaiysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- { Closed? Pressure Headloss Upstream Structure Downstream Structure
(in} {gpm} {fi/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
Cc Headloss (f/10008) (fty ()
{f)
P-830 8 31 0.09 130| false 0.00 Q.00 2,815.04 2,815.04
P-850 8 57 0.37 130| false 0.02 0.09 2,961.07 2,961.09
P.910 12 47 0.13 130| false 0.01 0.01 2,815.03 2,815.04
P-920 12 47 0.13 130{ false 0.00 0.01 2,961.08 2,961.09
P-g30 8 30 0.08 130f false 0.00 0.00 2,815.04 2,815.04
P-940 8 30 0.19 130 false 0.03 0.03 2,981.09 2,961.12
P-980 12 0 .00 130 faise 0.00 0.00 2,815.08 2,815.08
P-1000 12 0 0.00 130 false 0.00 0.00 2,815.08 2.815.08
P-1030 12 0 0.00 130] false 0.00 0.00 2,815.08 2,815.08
P-1020 16 392 0.63 130| false 0.89 0.1 2,965.00 2,964.11
P-1070 20 0 0.00 13c| false 0.00 0.00 2,965.00 2,965.00
P-1080 12 Q Q.00 1301 falee Q.00 0.00 2.81508 2,815.08
P-1100 8 0 0.00 130| false 0.00 0.00 2,961.34 2,961.34
P-1110 8 31 0.20 130| false 0.01 0.03 2,861.29 2,961.30
P-1120 8 52 0.33 130] false 0.04 0.08 '2.961.30 2,961.34
P-1140 16 0 0.00 130} false 0.00 0.00 2.815.08 2,815.08
P-1150 g 57 0.37 130| false 0.10 0.09 2,815.04 2,814.94
P-1160 8 23 015 130 false 0.03 0.02 2,814.94 2,814.98
P-1170 8 13 0.08 130 false 0.01 0.01 2,814.98 2,814.97
P-1180 8 26 017 130 false .03 0.02 2.814.97 2,814.99
P-1210 8 38 0.24 130 false 0.05 0.04 2,814.97 2,815.02
P-1220 12 33 0.09 130] false 0.01 0.00 2,861.681 2,961.60
P-1230 8 6 0.04 130| false 0.00 0.00 2,815.03 2,815.03
P-1240 8 6 0.04 130| false 0.00 0.00 2,815.03 2,815.03
P-1270 12 250 0.71 130| false 0.42 0.19 2,962.48 2,962.06
P-1280 8 142 0.91 130| false 0.82 0.49 2,962.48 2,861.67
P-1300 8 " 36 0.23 130| false 0.05 0.04 2,815.03 2,814.98
P-1310 3 18 0.10 130 false 0.01 0.01 2,815.01 2,815.02
P-1320 12 5 0.01 130| false 0.00 0.00 2,815.02 2,815.02
P-1330 12 7 0.10 130] false 0.01 0.01 2,815.03 2,815.02
P-1340 8 26 0.17 130| false 0.03 0.02 2,815.02 2,814.89
P-1350 12 33 0.08 130| false 0.00 0.00 2,815.04 2,815.04
P-1360 12 37 0.11 1301 false a0t ' 0.01 2,815.04 2,815.03
P-1370 8 13 0.08 130] false 0.01 0.01 2,815.03 2,815.04
P-1390 8 5 0.03 130] false .0.00 0.00 2,815.04 2,815.04
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wood/Patel
n\.\water\052484 watercad 12-07-05.wed WaterCAD v7.0 [07.00.048.00]

12/19/05 07:35:16 AM ©@ Bentley Systems, inc. Haestad Methods Selution Center Watertown, CT 06785 USA  +1-203-755-1666 Page 2 of 3
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Scenario: Peak Hour Demand
Sieady Siate Anaiysis

Pipe Report
Label | Diameter | Discharge Velocity Hazen- | Closed? Pressure Headioss Uipstream Structure Downstream Structure
(i} {gpm) (ft/s) Williamsg Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss (f/1000ft) (fty (ft)
(fty
P-1400 8 g 0.06 130] false 0.00 0.00 2,815.04 2,815.04
P-1410 12 0 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1420 12 e 0.00 130 false 0.00 0.00 2,725.00 2,725.00
P-1430 12 0 0.00 130[ false 0.00 0.00 2,725.00 2,725.00
P-1440 12 175 C.50 130} false C.03 0.10 2,724.97 2,725.00
P-1450 12 175 0.50 1301 false 0.03 G.1Q 2,069.99 2,969.96
P-1460 12 0 0.00 130 false 0.00 0.00 2,969.96 2,969.96
P-1480Q 12 175 0.50 1301 false Q.01 0.10 2,969.96 2,969.696
P-1480 12 175 0.50 130| false 0.05 0.10 2,961.53 2,961.48
P-1500 12 Q 0.00 130] false 0.00 0.00 2,969.96 2,969.96
P-1520 8 8 0.05 130| false 0.00 0.00 2,815.04 2,815.04
P-1530 8 8 0.05 130) falee 0.00 0.00 2,981.87 2,981.67
P-1540 16 392 0.63 130| false 1.02 0.11 2,964.11 2,963.09
P-1550 © 18 o 0.00 130} false 0.00 Q.00 2,963.09 2,963.09
P-1560 12 392 1.11 130| false 0.61 0.45 2,963.09 2,962.48
P-1570 12 0 0.00 130] false 0.00 0.00 2,385.00 2,965.00
P-1580 12 0 0.00 130| false 0.00 0.00 2,965.00 2,965.00
P-1600 8 39 0.25 130| false 0.06 0.05 2,961.67 2,961.61
P-1610 8 19 0.12 130| false 0.01 oM 2,961.31 2,961.31
P-1820 8 19 0.12 130] false 0.01 0.01 2,815.04 2,815.03

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\...\water\052484 watercad 12-07-05.wcd
12/19/05 07:35:16 AM

Project Engineer: Weood/Pate!
WaterCAD v7.0 [07.00.048.00]
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Steady State Anaiysis

' N N e s
Scenario: Peak Hour Demand (Source: Site 145 Only)

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in} {gpm) (ft/s} Witliams Pipe Gradient Hydraulic Grade Hydraulic Grade
o Headloss (ft/1000f) () (ft)
(ft)
P-10 12 216 0.61 130] false 0.15 0.15 2,956.66 2,956.81
P-30 8 2 0.01 130] false 0.00 0.60 2,956.80 2,956.80
P-60 12 227 0.65 130| faise 0.17 0.16 2,956.81 2,956.98
P-90 12 287 0.81 130| false 0.13 0.25 2,056.98 2,957.11
P-170 8 17 01 130 false 0.00 0.01 2,956.81 2,956.80
P-200 8 101 0.64 130| false 0.20 0.26 2,857.25 2,957.46
P-210 8 14 Q.09 1301 false 0.01 0.01 2,957.48 2,957 .45
P-250 12 158 0.45 130| faise 0.10 0.08 2,957.25 2,957.15
P-270 12 151 0.43 130{ false .08 0.08 2,957.15 2.957.09
P-280 12 151 0.43 130| false 0.09 0.08 2,957.09 2,957.01
P-300 8 11 0.07 130 false 0.00 0.00 2,956.81 2,956.80
P-320 8 g .08 130| false 0.00 0.00 2,956.80 2,956.80
P-330 8 11 0.07 130 false 0.00 0.00 2,956.81 2,956.81
P-340Q 8 9 Q.08 130} false 0.00 0.00 2,815.04 2,815.04
P-360 8 14 0.09 130( false 0.00 0.01 2,957.46 2,957.46
P-380 12 101 0.29 130| false 0.17 0.04 2,956.49 2,956.66
P-380 8 0 0.00 130| false 0.00 0.00 2,656.98 2,956.98
P-400 8 76 0.49 130 false 0.15 0.16 2,956.96 2,956.81
P-440 8 0 0.00 130] false 0.00 0.00 2,957 .46 2,957.46
P-490 8 115 0.73 130 fafse 0.26 0.33 2,957.46 2,957.72
7-410 -] 108 0.69 130) false 0.15 .29 2,857.25 2,8957.10
P-480 8 9 0.06 130] false 0.00 0.00 2,815.04 2.815.04
P-500 8 0 {.00 130] false 0.00 0.00 2.815.04 2,815.04
P-510 12 287 0.81 130] faise 0.21 0.25 2,957.11 2,957.32
P-520 12 165 0.47 130 false 0.07 0.08 2,957.32 2,957.25
P-530 12 452 1.28 130} false 0.40 0.58 2,957.72 2,957.32
P-560 12 420 1.18 130] false 0.05 0.51 2,970.99 2,970.94
P-580 8 30 0.19 130 false 0.02 0.03 2,956.99 2,957.01
P-620 8 15 0.10 130| false 0.01 0.01 2,815.04 2,815.03
P-690 8 18 0.12 130 faise 0.1 .01 2,815.04 2,815.03
P-710 8 14 0.09 130 false 0.01 0.01 2,815.03 2,815.02
P-730 8 9 0.12 130 false 0.02 0.01 2,815.03 2,815.01
P.760 12 29 0.08 130 false 0.00 0.00 2,815.02 2,815.03
P-780 i2 104 0.30 130 false 0.05 0.04 2,956.96 2,857.01
P.820 8 31 0.20 130 false 0.04 0.03 2,956.95 2,996.91

Title: Sersna Canyon Site 145 Zone 13 BPS
n:\. \waten\052484 watercad 12-07-05.wcd
12/19/05 07:35;52 AM

® Bentley Systems, Inc,

Haestad Methods Solution Center

Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: Waod/Patel
WaterCAD v7.0 [07.00.049.00]
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Scenario: Peak Hour Demand (Source: Site 145 Only)

PR T

Sieauy JSilaie Anaiysis

Pipe Report
Label | Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) {gpm) {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss (ft/1000ft) (fty (ft)
(ft)
P-830 8 31 G.08 130 false 0.00 0.00 2,815.04 2,815.04
P-850 8 57 0.37 130| false 0.02 0.09 2,956.94 2,956.96
P-910 12 47 0.13 130{ false 0.01 0.1 2.815.03 2,815.04
P-920 12 47 0.13 1301 false 0.00 0.01 2,956.96 2,956.96
P-830 8 30 0.08 130 false 0.00 0.00 2,815.04 2.815.04
P-940 8 30 0.19 130| false 0.03 0.03 2,956.96 2,956.99
P-g30 12 0 0.00 130y false 0.00 0.00 2,815.08 2,815.08
P-1000 12 0 C.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1030 12 ] 0.00 130| false 6.00 0.00 2,815.08 2,815.08
P-1020 16 0 0.00 130 false 0.00 0.00 2,965.00 2,965.00
P-1070 20 0 0.00 130| false 0.00 0.00 2,965.00 2,865.00
P-1090 12 ] 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1100 8 Q 0.00 130! false 0.00 0.00 2,957.10 2,957.10
P-1110 8 31 0.20 130| failse 0.01 0.03 2,856.95 2,956.96
P-1120 8 108 0.69 130| false 0.14 0.29 2,956.96 2,957.10
P-1140 16 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1150 8 57 0.37 130| faise 0.10 0.09 2,815.04 2,814.94
P-1160 8 23 0.15 130| false 0.03 0.02 2.814.94 2,814.08
P-1170 8 13 6.08 130{ false 0.01 0.01 2,814.98 2,814.97
P-1180 8 26 0.17 130[ false 0.03 0.02 2,814.97 2,814.99
P-1210 8 38 0.24 130| false 0.05 0.04 2,814.97 2,815.02
P-1220 12 33 0.08 130] false 0.01 0.00 2,956.66 2,956.65
P-1230 8 6 0.04 130| false 0.00 0.00 2,815.03 2,815.03
P-1240 8 6 0.04 130( false 0.00 0.00 2.815.03 2.815.03
P-1270 12 24 0.07 1301 false 0.0t 0.00 2,956.48 2,056.49
P-1280 8 24 0.15 130 false 0.03 0.02 2,956.48 2,956.45
P-1300 8 36 0.23 130 false 0.05 0.04 2,815.03 2,814.98
P-1310 8 16 G.10 130{ false 0.01 G.01 2,815.01 2,815.02
P-1320 12 5 0.01 130] false 0.00 0.00 2,815.02 2,815.02
P-1330 12 37 0.10 130( false 0.01 0.01 2,815.03 2,81502
P-1340 8 26 0.17 130| false 0.03 0.02 2,815.02 2,814.99
P-1350 12 33 0.09 130| false 0.00 0.00 2,815.04 2,815.04
P-1380 12 37 .11 1301 false 0.01 0.0 2,815.04 2,815.03
P-1370 8 13 0.08 130| false 6.01 0.01 2,815.03 2,815.04
P-1390 8 5 0.03 130| false 0.00 0.00 2,815.04 2,815.04

Title: Serenoa Canyon Site 145 Zone 13 BPS
n:\waten052484 watercad 12-07-05.wed
12/18/05 07:35:82 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.048.00]

@ Bentley Systems, Inc. Haestad Methods Solution Center  wWatertown, CT 08795 USA  +1-203-755-1666 Page 2 of 3
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Steady Staie Apaiysis

o N e [ ]
Scenario: Peak Hour Demand (Source: Site 145 Only)

Pipe Report
Label | Diameter [ Discharge [ Velocity Hazen- | Closed? | Pressure Headloss Upstream Structure Downstream Structure
(in) {gpm) (ftfs) Witliams Pipe Gradient Hydrauiic Grade Hydraulic Grade
c Headloss {f/1000f) ) {ft)
(ft)
P-1400 8 9 0.06 130 false 0.00 0.00 2,815.04 2,815.04
P-1410 12 420 1.19 130} false 0.1 0.51 2,725.00 2,724 89
P-1420 12 0 0.00 130( false 0.00 0.00 2,725.00 2,725.00
P-1430 12 0 0.00 130| false 0.00 0.00 2,725.00 2,725.00
F-1440 12 147 0.42 130| false 0.02 0.07 2,724,98 2,725.00
P-1450 12 147 0.42 130{ false 0.02 c.07 2,970.96 2,970.94
P-1460 12 0 0.00 130 false 0.00 0.00 2,970.94 2,970.94
P-1480 12 567 1.61 130| false 0.07 0.89 2,970.94 2,970.87
P-1490 12 567 1.61 130 false 0.41 0.89 2,958.13 2,957.72
P-1500 12 0 0.00 130} false 0.00 Q.00 2,970.94 2,970.94
P-1520 8 B 0.05 130] false 0.00 0.00 2.815.04 2,815.04
P-1530 8 8 0.05 130| false 0.00 0.00 2,956.45 2,956.45
P-1540 16 0 0.00 130{ false 0.00 0.00 2,965.00 2,985.00
P-1550 18 a aQa 1301 false 0.00 .00 2,865.00 2,965.00
P-1560 12 0 0.00 130 true 0.00 0.00 2,665.00 2,956.48
P-1570 i2 0 0.00 130 faise 0.00 0.00 2,965.00 2,865.00
P-1580 12 0] 0.00 130(  false 0.00 0.00 2,865.00 2,965.00
P-1600 8 79 0.50 130| false 0.20 0.16 2,956.45 2,956.66
P-1610 8 19 0.12 130| false 0.01 0.01 2,956.80 2,956.79
P-1620 8 19 0.12 130| false 0.01 0.01 2,815.04 2,815.03

Title: Serenc Canyon Site 145 Zone 13 BPS
n\. \watend52484 watercad 12-07-05.wed
12/19/05 07:35.62 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.0C.049.00}

@ Bentley Systems, Inc. Haestad Methods Sofution Center Watertown, CT 06785 USA  +1-203-755-1666 pPage 3 0of 3



Scenario: Max Day + Fire at J-200 (Source: Site 145 Only)

PR i P

Sieady Siaie Anaiysis

Pipe Report
Label | Diameter | Discharge | Velocity Hazen- | Closed? | Pressure Headloss Upstream Structure Downstream Structure
{in) {gpm) {ft/s) -Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss {fi/1000ft) {ft} (ft)
()
P-10 12 124 0.35 130] false 0.05 0.05 2,941.55 2,841.81
P-30 8 142 0.91 130 false 0.54 0.49 2,841.21 2,940.68
P-60 12 271 0.77 130| false 0.24 0.23 2,941 .61 2,9841.85
P-90 12 305 0.87 130 false 0.14 0.28 2,941.85 2,941.89
P-170 8 131 0.84 130| false 0.22 0.42 2,840.46 2,840.68
P-200 8 406 2.59 130| false 271 3.44 2,939.97 2,842.89
P-210 8 8 0.05 130| false 0.00 0.00 2,942.89 294268
P-250 12 1,608 4.56 130] false 7.23 6.11 2,938.97 2,932.75
P-270 12 104 0.30 130| false 0.03 0.04 283275 2,932.72
P-280 12 104 0.30|" 130| false 0.04 0.04 2,832.72 2,932.67
P-300 8 148 0.94 130| false 0.29 0.53 2,941.50 2,841.21
P-320 8 5 0.03 130| false 0.00 0.00 294121 2,041 21
P-330 8 148 0.94 130( false 0.1 0.53 2,941.50 2,941.81
P-340 8 5 0.03 130 false 0.00 0.00 2.815.04 2,815.04
P-360 8 8 0.05 130 false 0.00 0.00 2,942,869 2,942.69
P-380 12 58 0.18 130| false 0.06 0.01 2,941.50 2,941.55
P-390 8 0 0.00 130 false 0.00 0.00 2,941.85 2,941.85
P-400 8 97 0.62 130 false 0.24 0.24 2,940.21 2,940.46
P-440 8 0 0.00 130 false - 0.00 0.00 2,942.69 2,942.69
P-490 B 414 2.64 1301 false 2.82 358 2,942 69 294550
P-410 8 97 062 130} false 0.13 0.24 2,939.97 2,840.10
P-480 8 5 0.03 130 false 0.00 0.00 2,815.04 2,815.04
P-500 8 0 0.00 130) false 0.00 0.00 2,815.04 2,815.04
P-510 12 305 0.87 1307 false 0.24 0.28 2,941.99 2,942.23
P-520 12 1,105 313 130 false 226 3.05 .2,942.23 2,939.97
P-530 12 1,410 4.00 130| false 3.27 479 2,945.50 2,842.23
P-580 12 175 0.50 130| false 0.01 0.10 2,876.25 2,976.24
P.590 8 34 0.22 130] false 0.02 0.04 2,932.65 2,932.67
P-620 8 8 0.05 130 false 0.00 0.00 2,815.04 2,815.04
P-890 8 10 0.06 130 false 0.00 0.00 2,815.04 2,815.04
P-710 8 8 0.05 130| false 0.00 0.c0 2,815.04 2,815.03
P-730 8 11 0.07 130| false 0.01 0.00 2,815.04 2,815.03
P-760 12 16 0.05 130| false 0.00 0.00 2,815.03 2,815.04
P-780 12 60 0.17 130{ false 0.02 0.01 2,932.66 293267
P-820 8 0 0.00 130 false 0.00 0.00 2,940.21 2,840.21

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\.\water\052484 watercad 12-07-05.wed
12/19/05 Q7:38:14 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.0459.00]

® Bentley Systems, Inc.  Haestad Metheds Solution Center  Watertown, CT 08785 USA  +1-203-755-1666 Page 1 of 3



M TS I Sm . -Scen-ano: Max Day + !ire a! !-20

! - e
ource: Site 145 Only)

Steady State Analysis

Pipe Report
Label Diameter { Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Struciure
(in) {(gpm) {ft/s) Wilttams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss (ft/1000ft) (ft) (ft
i
P-830 8 0 0.00 130| false 0.00 "0.00 2,815.04 2,815.04
P-850 8 33 0.21 130] false 0.01 0.03 2,932.65 2,932.66
P-g10 12 27 0.08 130| false 0.01 0.00 2,815.04 2,815.04
P-920 12 27 0.08 130 false 0.00 .00 2,932.66 2,932.65
P-930 ) 34 0.10 130{ false 0.00 0.00 2,815.04 2,815.04
P-g40 8 34 0.22 130( false 0.04 0.04 2,932.61 2,932.65
P-980 12 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1000 12 4] 0.00 130] false 0.00 0.00 2,815.08 2.815.08
P-1030 12 Q 0.00 130 failse Q.00 0.00 2.815.08 2,815.08
P-1020 16 0 0.00 130f false 0.00 0.00 2,965.00 2,9685.00
P-1070 20 0 0.00 130| false 0.00 0.00 '2,965.00 2,965.00
P-1090 12 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1100 8 0 0.00 130] false 0.00 0.00 2,940.10 2,940.10
P-1110 8 0 .00 130| false 0.00 0.00 2,940.21 2,840.21
P-1120 8 g7 0.62 130| false 011 0.24 2,940.21 2,940.10
P-1140 16 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1150 8 33 0.21 130| false 0.04 0.03 2,815.04 2,815.01
P-1160 8 13 0.08 130 false 0.01 0.01 2,815.01 2,815.02
P-1170 g 7 0.05 130} false .00 0.00 2.815.02 2,815.02 -
P-1180 8 15 0.10 130| false 0.01 0.01 2,815.02 2.815.02
P-1210 8 22 0.14 130( false 0.02 0.02 2,815.02 2.815.03
P-1220 12 19 0.05 130] false 0.00 0.00 2,941.55 2,941.55
P-1230 8 3 0.02 130| false 0.00 0.00 2,815.04| 2.815.04
P-1240 8 4 0.02 130| false 0.00 0.00 2,815.04 281504
P-1270 12 14 0.04 130| false 0.00 0.00 2,941.49 2,941.50
P-1280 8 14 0.09 130| false 0.01 0.01 2,941.49 2,041.48
P-1300 8 21 0.13 130 false 0.02 0.01 2,815.04 2,815.02
P-1310 8 9 0.08 130) false 0.00 0.00 2,815.03 2,815.03
P-1320 12 3 0.01 130] false 0.00 0.00 2,815.03 2,815.03
P-1330 12 21 0.06 130) false £.00 0.00 2,815.04 2,815.03
P-1340 8 15 0.10 130} false 0.01 0.01 2,815.03 2,815.02
P-1350 12 19 0.05 1301 false 0.00 .00 2,815.04 2,815.04
P-1360 12 21 0.06 130| false 0.00 0.00 2,815.04 2,815.04
P-1370 8 8 0.05 130, false 0.00 0.00 2,815.04 2,815.04
P-1390 8 3 0.02 130| false 0.00 0.00 2,815.04 2,815.04

Title: Sereno Canyon Site 145 Zone 13 BPS
. \water\052484 watercad 12-07-05.wcd
12/19/05 O7:36:14 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

® Bentley Systems, Inc.  Haestad Methods Sclution Center  Watertown, CT 06795 USA  +1-203-755-1666 Page 203



Scenario: Max Day + Fire at J-200 (Source: Site 145 Only)

Steady State Analysis

Pipe Report
Label Diameter | Discharge | Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
{in} (gpm) (fifs) Williams Pipe Gradient Hydraulic Grade Hydraulic Grage
¢ Headloss | (f/1000ft) (f (f)
)
P-1400 8 5 0.03 130 false 0.00 0.00 2,815.04 2,815.04
P-1410 12 175 0.50 130| false 0.02 0.10 2,725.00 2,724 .98
P-1420 12 1,648 4.68 130| false 0.88 6.40 2,725.00 2.724.12
P-1430 12 o 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1440 12 o] 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1450 12 0 0.00 130| false 0.00 0.00 2,976.24 2,976.24
P-1460 12 0 0.00 130| false 0.00 0.00 2,976.24 2,976.24
P-1480 12 1,824 517 130| false 0.58 7.71 2,876.24 2,975.66
P-1490 12 1,824 517 130| false 3.59 7.71 2,949.10 2,945.50
P-1500 12 1,649 468 130| false 1.91 6.40 2.978.15 2,976.24
P-1620 8 5 0.03 130| false 0.00 0.00 2,815.04 2,815.04
P-1530 8 5 0.03 130| false 0.00 .00 2,841.48 2,941.48
P-1540 16 0 0.00 130| false 0.00 ¢.00 2,865.00 2,965.00
P-1550 18 a Q.00 130} false Q.00 Q.00 2,985.00 2,865.00
P-1560 12 4 0.00 130 true 0.00 0.60 2,965.00 2,941.49
P-1570 12 0 0.00 130| false 0.00 0.00 2,965.00 2,965.00
P-1580 12 0 0.00 130| false 0.00 0.00 2,865.00 2,965.00
P-1600 8 45 0.29 130f failse 0.07 0.06 2.941.48 2,941.55
P-1610 8 11 0.07 130| false Q.0¢ 0.00 2,940.68 2,940.67
P-1620 8 11 0.07 130 false 0.00 0.00 2,815.04 2,815.04

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\.\watenn052484 watercad 12-07-05.wed
12/19/05 07:36:14 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00}]

© Bentley Systems, Inc.  Haestad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755-1666 Page 3 of 3
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Steady State Analysis

N wm s N
Max Day + Fire Flow at J-200 (Source: Site 143 Only)

Pipe Report
i Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) (gpm) {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
C Headloss (ft/1000ft) {ft) (ft)
()
P-10 12 1,700 4.82 130| false 6.83 6.78 2,899.53 2,892.70
P-30 8 383 2.45 130( false 3.36 3.09 2,890.33 2,886.97
P-80 12 1,312 3.72 130] false 4.47 4.19 2,892.70 2,888.24
P-90 12 1,278 3.63 130| false 2.01 3.99 2,888.24 2,886.22
P-170 B 372 2.38 130 false 1.52 2.93 2,885.44 2,888.97
P-200 8 227 1.45 130| false 0.92 1.17 2,880.81 2,881.74
P-210 8 8 0.05 1301 false 0.00 0.00 2,881.74 2.881.73
P-250 12 1,590 4.51 1301 false 7.08 5.99 2.880.81 2,873.73
P-270 12 &8 0.25 130| false 0.02 0.03 2,873.73 2,873.71
P-280 12 86 0.25 130 false 0.03 0.03 2.873.71 2,873.68
P-300 8 389 2.48 130] false 1.71 317 2,892.04 2,890.33
P-320 8 5 0.03 130| false 0.00 0.00 2,890.33 2,890.33
P-330 a 389 2.48 130| false 0.66 317 2,892.04 2,892.70
P£-340 8 5 0.03 13¢] false .00 ¢.00 2,815.04 2,815.04
P-360 8 8 0.05 130f false 0.00 0.00 2,881.74 2,881.74
P-380 12 1,132 321 136 false 14.67 3.19 2914.20 2,899.53
P-390 8 0 0.00 130 false 0.00 0.00 2,888.24 2,888.24
P-400 8 338 2.18 130| false 2.44 2.46 2,883.01 2,885.44
P-440 8 0 0.00 130 false 0.00 0.00 2,881.74 2,881.74
F-490 8 235 1.50 130| false 0.99 1.25 2,881.74 2,882.72
P-410 8 321 2.05 130] false 1.45 2.22 2,880.81 2,881.9%
P-480 8 5 0.03 130 false 0.00 0.00 2,815.04 2,815.04
P-500 8 4] 0.00 130| false 0.00 0.00 2.815.04 2,815.04
P-510 12 1,278 3.63 130 faise 3.38 3.99 2,886.22 2,882.84
P-520 12 1,043 2.96 130| false 2.03 2.74 2,882.84 2.,880.81
P-530 12 235 0.67 130] false 0.12 0.17 2,882.72 2,882.84
P-560 12 o] 0.00 130 false 0.00 0.00 2,889.22 2,889.22
P-590 8 17 0.11 130) false 0.0 0.01 2,873.67 2,873.868
P-620 8 9 0.05 130} false 0.00 0.00 2,815.04 2,815.04
P-690 8 10 0.07 130 false 0.01 0.00 2,815.04 2.815.04
P-710 8 8 0.05 130| false 0.00 0.00 2,815.04 2,815.03
P-730 8 11 0.07 130y false 0.01 0.00 2,815.04 2,815.03
p-760 12 16 0.05 130| false 0.00 0.00 2,815.03 2,815.04
P-780 12 59 0.17 130| false 0.02 0.0t 2,873.66 2,873.68
P-820 8 18 0.1 130 false 0.01 0.04 2,883.00 2,882.99

Title: Serena Canyon Site 145 Zane 13 BPS
n:\.Awater\052484 watercad 12-07-05.wed
12/18/05 07:36:25 AM

Proiect Engineer. Woaod/Patal|
WaterCAD v7.0 [07.00.049.00]

© Bentley Systems, In¢. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 3
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Steady State Analysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) {gpm} {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss (ft/1000ft) (ft) (ft)
{ft)
P-830 8 18 0.05 130] false 0.00 0.00 2,815.04 2,815.04
P-850 8 33 0.21 130) false 0.0 0.03 2,873.66 2,873.66
P-810 12 27 0.08 130| false 0.01 0.00 2.815.04 2,815.04
P-920 12 27 0.08 130] false 0.00 0.00 2,873.66 2,873.66
P-930 8 17 0.05 130[ false 0.00 0.00 2,815.04 2,815.04
P-940 8 17 0.11 130| false 0.01 0.01 2,873.66 2,873.67
P-980 12 0 0.00 130| false 0.00 0.00 2.815.08 2,815.08
P-1000 12 0 0.00 130) false 0.00 0.00 2,815.08 2,815.08
P-1030 i2 0] 0.00 120| false .00 0.00 2,815.08 2,815.08
P-1020 16 1,824 2.91 130) false 15.35 1,90 2,565.00 2,949.65
P-1070 20 0 0.00 130 false 0.00 0.00 2,8965.00 2,965.00
P-1090 12 0 0.00 130] false 0.00 0.00 2.815.08 2,815.08
P-1100 8 0 0.00 130| false 0.00 0.00 2,881.96 2,881.96
P-1110 8 18 0.11 130| false 0.01 0.01 2,883.00 2,883.01
P-1120 8 321 2.05 130 false 1.04 2,22 2.883.01 2.881.96
P-1140 16 0 0.00 130| false 0.00 0.00 2,815.08 2,815.08
P-1150 8 33 0.21 130| false 0.04 0.03 2,815.04 2,815.01
P-1160 8 13 0.08 130| false 0.01 0.01 2,815.01 2,815.02
P-1170 8 7 0.05 130| false 0.00 0.00 2,815.02 2,815.02
P-1180 8 15 0.10 130| false 0.01 0.01 2,815.02 2,815.02
P-1210 8 22 0.14 130| false 0.02 0.02 2,815.02 2,815.03
P-1220 12 19 0.05 130 false 0.00 0.00 2,899.53 2,899.53
P-1230 8 3 n.0z2 1301 false g.00 0.00 2.815.04 2,815.04
P-1240 8 4 0.02 130| false 0.00 0.00 2,815.04 2,815.04
P-1270 12 1,176 3.34 130| false 7.41 3.42 2.921.61 ¢ 2,914.20
P-1280 8 8438 4.14 130] false 13.62 B.1B 2,521.81 2,907.99
P-1300 8 21 0.13 130 false 0.02 0.01 2,815.04 2,815.02
P-1310 8 9 0.06 130| false 0.00 0.00 2,815.03 2,815.03
P-1320 12 3 0.01 130| false 0.00 0.00 2,815.03 2,815.03
P-1330 12 21 0.08 130] false 0.00 0.00 2.815.04 2,815.03
P-1340 8 18 0.10 1301 false 0.01 0.01 2.815.03 2,815.02
P-1350 12 19 © 0.05 130| false 0.00 0.00 2,815.04 2,815.04
P-1360 12 21 0.06 130 false 0.00 0.00 2,815.04 2,815,04
P-1370 8 8 0.05 130] false 0.00 0.00 2,815.04 2,815.04
P-1390 8 K] 0.02 130] false 0.00 0.00 2,815.04 2,815.04

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\..\watenr\052484 watercad 12-07-05.wed

12/18/05 07:36:25 AM
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Steady State Analysis

Pipe Report
Label Diameter | Discharge Velocity Hazen- | Closed? Pressure Headloss Upstream Structure Downstream Structure
(in) (gpm}) {ft/s) Williams Pipe Gradient Hydraulic Grade Hydraulic Grade
c Headloss {10001t} {ft} {ft)
(fi}
P-1400 8 5 0.03 130| faise 0.00 0.00 2,815.04 2,815.04
P-1410 12 0 0.¢0 1301 fatse 0.00 0.00 2,725.00 2,725.00
P-1420 12 4] 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1430 12 0 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1440 12 0 0.00 130| false 0.00 0.00 2,725.00 2,725.00
P-1450 12 0 0.00 130) false 0.00 0.00 2,889.22 2,889.22
P-1460 12 0 0.00 130[ false 0.00 0.00 2,889.22 2,889.22
P-1480 12 0 0.00 130| false 0.00 0.00 2,889.22 2,889.22
P-1490 12 V] 0.00 130 false 0.00 0.00 2,882.72 2,882.72
P-1500 12 o] 0.00 30| false 0.00 0.00 2,889.22 2,889.22
P-1520 8 5 0.03 130 false 0.00 0.00 2,815.04 2,815.04
P-1530 8 5 0.03 1301 false 0.00 0.0¢ 2,807.99 2,907 .99
P-1540 16 1,824 2.91 130| false 17.55 1.80 2,949 .85 2,832.10
P-1550 16 0 0.00 130| false 0.00 0.00 2,832.10 2,932.10
P-1560 12 1,824 5171 . 130| false 10.49 7.71 2,932.10 2,921.61
P-1570 12 0 Q.00 130| false 0.00 0.00 2,865.00 2,965.00
P-1580 12 0 0.00 130] false 0.00 0.00 2,965.00 2,965.00
P-1600 8 589 3.76 130| false 8.48 6.86 2,907.99 2,899.53
P-1610 8 11 0.07 130| false 0.00 0.00 2,886.97 2,886.96
P-1620 8 11 0.07 130| false 0.00 0.00 2,815.04 2,815.04

- EE Il N - aenMMamy+ﬂeFIMtJ-ﬂ(Scme:%43&){) - O N = =

Title: Serenc Canyon Site 145 Zone 13 BPS
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- Scenario: Ave Day Ueman
Steady State Analysis
Pump Report

Lahel Elevation | Cantrol Intake Discharge Discharge |Relative] Pump Calculated Intake Discharge

{f) Status Pump Pump {gpm) Speed | Head Water Purnp Pump

Grade Grade (ft) Power Pressure Pressure

{ft) {ft) ) (Hp) {psi) (psi)
PMP-2 2,720 Off 2,725.00 2,973.09 0 1.00 Q.00 0.00 2 108
PMP-1 2,720[{On 2,724.98 2,973,411 137 0.95] 248.13 8.58 2 110
PMP-3 2,720} Off 2,725.00 2,873.08 0 1.Q0 Q.00 0.00 A 109
PMP-4 2,720| Off 2,725.00 2,973.09 0 1.00 0.00 0.00 2 109

Title: Sereno Canyon Site 145 Zone 13 BPS

n\\water\052484 watercad 12-07-05.wed

12/16/05 07:38:01 AM
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Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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" N - E . Scenario: Nlax Day Deman
Steady State Analysis
Pump Report

l.abel Elevation | Control Intake Discharge Discharge |Refativel Pump Calculated Intake Discharge
(ft) Status Pump Pump (gpm) Speed | Head Water Pump Pump
Grade Grade {ft) Power Pressure Pragsure
(ft) (fty {(Hp) (psi) {psi)
PMP-2 2,720 0n 2,724.97 2.973.67 210 0.90( 24870 13.16 2 110
PMP-1 2,720 Off 2,725.00 2,973.66 0 1.00 0.00 0.00 2 110
PMP-3 2,720[ Off 2,725.00 2,973.66 0 1.00 0.00 0.00 2 110
PMP-4 2,720 Off 2.725.00 2,873.66 0 1.00 0.001 Q.00 2 110

Titte: Sereno Canyon Site 145 Zone 13 BPS
n\.\waten052484 watercad 12-07-05.wcd
12/18/05 Q7:38:07 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]

® Bentley Systems, Inc. Haestad Methads Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 1



MY N me EN BN W SN g I e W SN IS NS s A Em = .
cenario: Peak Hour Demand
Steady State Analysis
Pump Report
Lapel Elevation | Control Intake Discharge Discharge |Relativel Pump [ Calculated Intake Discharge
{ft) Status Pump Pump {gpm) Speed | Head Water Purmp Purnp
Grade Grade (ft) Power Pressure Pressure
{it) {ft) {Hp) (psi) (psi)
PMP-1 2,720(0On 2,724.97 2,969.99 175 1.00| 245.02 10.82 2 108
PMP-2 2,720 Off 2,725.00 2,969.96 0 1.00 0.00 0.00 2 108
PMP-3 2,720| Off 2,725.00 2,969.96 0 1.00 0.00 0.00 2 108
PMP-4 2,720 Off 2,725.00 2,969.96 0 1.00 0.00 0.00 2 108

Title: Sereng Canyon Site 145 Zone 13 BPS
n:\...\water\052484 watercad 12-07-05.wcd
12/16/05 07:38:18 AM

Project Engineer; Wood/Patel
WaterCAD v7.0 [07.00.049.00]

© Bentley Systems, Inc. Haestad Methods Selution Center Watertown, CT 06795 USA  +1-203.755-1666 Page 1 of i



Scenario: Max Day + Fire at J-200 (Source; Site 145 Only)
Steady State Analysis
Pump Report ~
Label Elevation | Control Intake Discharge Discharge |Relative] Pump | Calculated Intake Discharge
(ft) Status Pump Pump (gpm) Speed | Head Water Pump Pump
Grade Grade (ft) Power Pressure Pressure
() {ft) {Hp) (psi) {psi)
PMP-1 2,720| Off 2,725.00 2,076.24 0 1.00 0.00 0.00 2 111
PMBP-2 2,720[0On 2,724.98 2.976.25 175 0.90( 251.27 11.12 2 111
PMP-3 2,720 Off 2,725.00 2,976.24 0 1.00 0.00 0.00 2 111
PMP-4 2,720|On 2,724.12 2,978.15 1,649 1.00| 254.03 105.74 2 112

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\...\water\052484 watercad 12-07-05.wcd
12/18/05 07:39:24 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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cenario: Max Day + Fire Flow at J- (Source: Site 143 Only)
Steady State Analysis
Pump Report

Label Elevation | Control Intake Discharge Discharge Relativa— Pump Calculated Intake Discharge

(f) Status Pump Pump {gpm) Speed | Head Water Pump Pump
Grade Grade (ft} Power Pressure Pressure

(ft) () (Hp} {psi) (psi)
PMP-1 2,720| Off 2,725.00 2,889.22 0 1.00 0.00 0.00 2 73
PMWP-2 2,720 Off 2,725.00 2,889.22 2 1.60 0.00 0.00 2 73
PMP-3 2,720 Off 2,725.00 2,889.22 0 1.00 0.00 G.00 2 73
PMP-4 2,720 Off 2,725.00 2,889.22 0 1.00 0.00 0.00 2 73

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\...\waten052484 watercad 12-07-05.wed
12/18/05 07.39:45 AM

© Bentley Systems, Inc.

Haestad Methods Solution Center
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WaterCAD v7.0 [07.00.049.00]
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- . Scenario: Beak dour Demand (Source: Site 145 Only
) Steady State Analysis
Pump Report
Label Elevation | Control Intake Dis¢harge Discharge |Relative] Pump Calculated Intake Discharge
(ft) Status Pump Pump {gpm} Speed | Head Water Pump Pump
Grade Grade {ft) Power Pressure Pressure
(i) (ft) {(Hp) {psi) {psi)
PMP-1 2,720 0n 272498 2,970.58 147 0.98] 245.98 9.1 2 1G9
PMP-2 2,720|0On 2,724.89 2,970.99 420 0.96| 246.09 26.11 2 109
PMP-3 2,720| Off 2,725.00 2,970.94 0 1.00 0.00 0.00 2 108
PMP-4 2,720 Off 2,725.00 2,870.94 0 1.00 0.00 Q.00 2 109

Title: Sereno Canyon Site 145 Zone 13 BPS
nahwaten(52484 watercad 12-07-05.wed
12/19/05 07:40;00 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 (07.00.048.00)
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- == == . Scenario: Ave Day Demand

Steady State Analysis
Reservoir Report

_Label Elevation Outflow Zone Calculated
(ft) {gpm) Hydraulic Grade
Y

SITE 143 Z13 BPS 2,965 25| Zone 2,965.00

SITE 101 Z13 BPS 2,965 -G| Zone 2,865.00

RECEIVING TANK 2,725 137 Zone 2,725.00
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wogod/Patel
N \waten52484 watercad 12-07-05.wed WaterCAD v7.0 {07.00.048.00]

12/19/05 07:40:45 AM ® Bentley Systems, Inc. Haestad Methods Solution Center  Watertown, CT 06795 USA  +1-203-755-1668 Page 1 of 1



Scenario: Max Day Demand

Steady State Analysis
Reservoir Report

Label Elevation Qutflow Zone Calculated
{ft) (gpm) Hydraulic Grade
(ft)

SITE 143 213 BPS 2,965 114 Zone 2,965.00

SITE 101 Z13 BPS 2,965 0| Zone 2,865.00

RECEIVING TANK 2,725 210 Zone 2,725.00
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wood/Patel
n:\.\water\052484 watercad 12-07-05.wed WaterCAD v7.0 [07.00.049.00]
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= =N m = = !cenarlo: Peak Hour Demand

Steady State Analysis
Reservoir Report

Label Elevation Qutfiow Zone Calgulated
(£t {gpm) Hydraulic Grade
(M

SITE 143 Z13 BPS 2,965 392| Zone 2,985.00

SITE 101 Z13 BPS 2,965 -Ql Zone 2,965.00

RECEIVING TANK 2,725 175; Zone 2,725.00
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wood/Patel
ni\.\waten052484 watercad 12-07-05.wcd WaterCAD v7.0 [C7.00.049.00]

12/19/05 07:41:25 AM © Benttey Systems, inc. Haestad Methods Solution Center  Waltertown, CT 068795 USA  +1-203-755-1668 Page 1 of 1
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Scenario; Max Day + Fire at J-200 {(Source: Site 145 Only)

Steady State Analysis
Reservoir Report

{abel Elevation Quiflow Zone Calculaled
(ft) (gpm) Hydraulic Grade
)

SITE 143 Z13 BPS 2,965 0| Zone 2,865.00

SITE 101 Z13 BPS 2,965 0fZone 2,965.00

RECEIVING TANK 2725 1,824 Zone 2,725.00
Title: Sereno Canyon Site 145 Zone 13 BPS Project Engineer: Wood/Patel
n:\.. \water\052484 wateicad 12-07-05.wed WaterCAD v7.0 [07.00.049.00}

12/19/05 07:41:57 AM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 86795 USA  +1-203.755-1666 Page 1 of 1
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- - . cenario: Max Day + Fire Flow at J-200 (Source: Site 143 Only)

Steady State Analysis
Reservoir Report

Label Elevation Qutflow Zone Calculated
{fty (gpm) Hydraulic Grade
(ft}
SITE 143 213 BPS 2,965 1,824 Zone 2,965.00
SITE 101 Z13 BPS 2,985 Q| Zone 2,965.00
RECEIVING TANK 2,725 -0] Zane 2,725,00

Title: Sereno Canyoen Site 145 Zone 13 BPS
oo\ Awater\052484 watercad 12-07-05.wed
12119/05 07:43:16 AM

© Bentley Systems, Inc.

Haestad Methods Solution Center  Watertown, CT 06795 USA

+1-203-755-1666

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
Page 1 of 1



Scenario: Ave Day Demand
Steady State Analysis
Valve Report

Label Elevation Diameter | Calculated Control Discharge From To Headloss From To
(ft) (in) Pressure Status (gpm) HGL HGL (fty Pressure Pressure

\ Setting () (ft) (psi) {psi)

{psi}

PRV-1 2,700 & 501 Closed 0 2,564.99| 2.815.04 0.00 115 50
PRv-2 2,700 12 50| Closed 0 2,865.00 2,815.04 0.00 115 50
PRV-3 2,700 12 5C| Throttling 16 2,964.97 2,815.04 149.93 115 50
PRV-5 2,700 12 501 Throttling 14 2,964.97 2,815.04 14993 115 50
PRV-6 2,700 12 50| Throttling 17 2,964.96 2,815.04 149.92 115 50
PRV-7 2,582 12 101 | Throttling 0 2,865.00 2,815.08 149.92 166 101
PRV-8 2,670 12 63} Closed Y 296499 281508 0.00 128 63
PRV-§ 2,700 12 50| Throttling 12 296498 2,815.04 149.94 115 50
GPV-1 . 2,719 12 Active 137 2,973.08( 2,965.08 §.01 110 106
PRV-10Q 2,700 12 50| Thrattling 3 296497 281504 149.93 115 50
PRV-11 2,700 12 5@ Throttling 6 2,664.99 2,815.04 149.95 115 50

Title: Serenc Canyon Site 145 Zone 13 BPS
n\. \wateno52484 watercad 12-07-05.wed
12/19/05 07:43:39 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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Steady State Analysis

Valve Report
Label Elevation Diameter | Calculated Contsol Discharge From To Headloss From To
(ft) (im Pressure Status (gpm} HGL HGL () Pressure Pressure
Setting (ft) (it (psi) (psi)
{psi}

PRV-1 2,700 6 50| Throttling 5 2,964 .66 2,815.04 146.62 115 50
PRV-2 2,700 12 50§ Throttling 18 2,964 63 2,815.04 149.5¢ 114 50
PRV-3 2,700 12 50| Throttling 33 2,964.58 2,815.04 149.54 114 50
PRV-5 2,700 12 50 Throttling 27 2,964.59 2,815.04 149,55 114 50
PRV-6 2,700 12 50| Throttling 17 2,964.59 2,815.04 149.55 114 50
PRV-7 2,582 12 101§ Throttling -0 2,965.00 2,815.08 149.92 166 11
PRV-8 2,670 12 63| Closed 0 2,864.80 2,815.08 0.00 128 63
PRV-g 2,700 12 50 | Throttling 19 2,964.68 2,815.04 149.64 115 80
GPV-A 2,719 12 Active 210 2,973.65 2,954.84 8.81 110 106
PRV-10 2,700 12 50| Throttling 5 2,964.67 2,815.04 149.62 115 50
PRV-11 2,700 12 501 Throttling 11 2,964 64 2,815.04 149.59 114 50

Title: Sereno Canyon Site 145 Zone 13 BPS
n\. \waten\052484 watercad 12-07-05.wcd
12/19/05 07:43:46 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.049.00]
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i cenario: Peak Hour Demand

Steady State Analysis

Valve Report
Lahel Elevation Diameter | Calculated Control Discharge From To Headloss From To
{ft) {in} Pressure Status (gpm) HGL HGL (ft) Pressure Pressure
Setting (ft) {ft) (psi) {psi)
(psi
GPV-1 2,719 12 Active 175 2,969.96 2,961.53 8.42 108 105
PRV-1 2,700 <] 50| Throttling g 2,961.41 2,815.04 146.37 113 50
PRV-2 2,700 12 50| Throttling 31 2,561.25 2,815.04 146.21 113 50
PRV-3 2,700 12 50| Throttling 57 2,961.07 2,815.04 146.02 113 50
PRV-5 2,700 12 50| Throttling 47 2,961.08 2,815.04 146.04 113 50
PRV-6 2,700 12 50, Throllling 30 2,961.09 2,815.04 145.04 113 &0
PRV-7 2,582 12 10t | Throttling 0 2,985.00 2,815.08 0.00 166 101
PRV-8 2,670 12 63| Closed 0 2,963.09 2,815.08 0.00 127 63
PRV-9 2.700 12 50 | Throttling 33 2,961.60 2,815.04 146.56 113 50
PRV-10 2,700 12 50| Throttling 8 2.961.67 2,815.04 146.62 113 50
PRV-11 2,700 12 50{ Throttling 19 2.961.31 281504 146.26 113 50
Et

Title; Sereno Canyon Site 145 Zone 13 BPS
n:\. water\052484 watercad 12-07-05.wed
12/19/05 07:44:06 AM

Project Engineer. Wood/Patel
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- Scenario: Peak Hour Demand (Source: Site 145 Only)

Steady State Analysis
Valve Report

Label Elevation Diameter | Calculated Control Discharge From To Headloss From To
(it (in) Pressure Status (gpm) HGL HGL (ft) Pressure Pressure
Setting {ft) {ft} (psi) (psi)
(psi)
GPV-1 2,719 12 Active 587 2970.87| 2,958.13 12.74 109 103
PRV-1 2,700 6 50| Throttling 9 2,956.80| 2,815.04 141.76 111 50
PRV-2 2,700 12 50| Throttling 31 2,956.91 2,815.04 141.87 111 50
PRV-3 2,700 12 501 Throttling 57 2,956.94F 281504 141.90 Lh 50
PRV-5 2,700 12 50| Throttling 47 2,956.96( 2,815.04 141.92 111 50
PRV-5 2,700 12 50| Throttting 30 2,956.96] 281504 141.92 111 50
PRV-7 2,582 12 101 | Throtlling 0 2,885.00] 281508 149.92 166 101
PRV-8 2,670 12 63| Closed &) 2,965.00] 2,815.08 0.00 128 63
PRYV-8 2,700 12 50| Throttling 33 2,956.65( 2,815.04 141.61 111 50
PRY-10 2,700 12 501 Throttling 8 2,956.45] 281504 141.41 111 50
PRV-11 2,700 12 50} Throttling 19 2,856.79| 2,815.04 141.75 111 50

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\. waten\D52484 watercad 12-07-05.wed
12/19/05 07:45:24 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 [07.00.045.00)
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MR AN A . | IScenarlo: Max Day + Eire a! !-20

S N
ource: Site 145 Only)
Steady State Analysis

Valve Report

Label Elevation Diameter | Calculated Control Discharge From To Headloss From To
(ft) (in) Pressure Status (gpm) HGL HGL ) Pressure Pressure
Setting (ft) {ft} {psi) {psi}
{psi)
GPV-1 2,719 12 Active 1,824 297566 294910 26.56 111 100
PRV-1 2,700 6 50| Threttling 5 2.941.21 2,815.04 126.17 104 50
PRV-2 2,700 12 50| Closed 0 2,940.21 2,815.04 0.00 104 50
PRV-3 2,700 12 50| Throttling a3 293265 2,815.04 117.61 101 50
PRV-5 2,700 12 50| Throttliing 27 2,932.66] 2,81504 117.61 101 50
PRV-6 2,700 12 50} Throttling 34 2,832.61 2,815.04 117.57 101 50
PRV-7 2,582 12 101} Throtiling 0 286500 2,815.08 149,92 166 101
PRV-8 2,670 12 63| Closed 0 296500 2,815.08 0.00 128 63
PRV-9 2,700 12 501 Throttling 19 294155 2,81504 126.51 105 50
PRV-10 2,700 12 50 Throttling 5 2,041.48| 2,815.04 126.44 104 50
PRV-11 2.700 12 501 Throtiling " 2,84067| 2,815.04 12583 104 50

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\...\waten052484 watercad 12-07-05 wed
12/19/05 074537 AM

Project Engineer: Wood/Patel
WaterCAD v7.0 {07.00.048.60]

© Bentiey Systems, Inc.  Haestad Methods Solution Center  Watertown, CT 06795 LUSA  +1-203-755-1866 Page 1 of 1



Steady State Analysis
Valve Report

Al

N o an n G o e am e
Scenario: Max Day + Fire Flow at J-200 (Source: Site 143 Only)

Label Elevation Diameter | Calculated Control Discharge From Te Headloss From To
{ft) (in) Pressure Status (gpm) HGL HGL (ft} Pressure Pressure
Setting (ft) {f) {psi} {psi)
(psi)
GPV-1 2,719 12 Active -0 2,889.22| 2,882.72 6.50 74 71
PRV-1 2,700 5 50{ Throttling 5 2,890.33| 2,815.04 75.29 82 50
PRV-2 2,700 12 50| Throttling 18 2,882.99| 2,815.04 67.95 79 50
PRV-3 2,700 12 50| Throttling 33 2,873.66] 2,815.04 58.61 75 50
PRV-5 2,700 12 50| Throttling 271  2,87366( 2.815.04 58.62 75 50
PRV-6 2,700 12 50{ Throttling 17 2,873.66| 281504 58.62 75 50
PRV-7 2,582 12 101 | Throttling o] 2,965.00| 2.,815.08 149.92 166 101
PRV-8 2,670 12 63| Closed Q 283210] 2,815.08 0.00 113 53
PRV-9 2,700 12 501 Throttling 19 2,809.53( 2,815.04 84 .49 86 50
PRV-10 2,700 12 50| Throttling 5 2,907.99| 2.815.04 92.985 a0 50
PRV-11 2,700 12 50| Throttling 114 2,886.96| 2,815.04 71.92 81 50

Title: Sereno Canyon Site 145 Zone 13 BPS
n:\.. \waten052484 watercad 12-07-05.wcd

12/19/05 07:45:56 AM
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APPENDIX B

Detailed Opinion of Probable Costs
Without the Benefit of Approved Plans and Specifications



SN BE I GE U AN AN G O an am T 4 N R R B N e
SITE 145 BOOSTER PUMP STATION Page L of 4

PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COSTS WITHOUT THE BENEFIT OF APPROVED PLANS AND SPECIFICATIONS

UNIT
DESCRIPTION UNIT QTY COST TOTAL

SURVEYING / STAKING / AS-BUILTS ' S ] [ - .
MOB/DEMOBILIZATION, BONDS, INSURANCE, PERMITS AND CLEANUP Not Included

|
CONSTRUCTION SURVEYING AND STAKING

{Surveying and Staking HR 8 3 120 | § 960
SUBTOTAL S 960

I
|CONSTRUCTION AS-BUILTS

| Drawings JOB 1.0 S 5,000 | § 5,000
SUBTOTAL s 5,000

] .
TOTAL, SURVEYING / STAKING / AS-BUILTS $ 5,960

{ I i !

SITE WORK, PAVING AND DRAINAGE
Site Work
Clearing and Grubbing AC 0.2 3 1,500 { § 344
i [Site Grading SY 1,111 S 2 s 2,222
Decomposed Granite (2" thk) SY 667 S 313 2,000
AC Driveway (2-1/2"AC, 6"ABC) SY 44 3 60| $ 2,667
Overflow Drains )
Splash Pad EA 1 $ 100} § 100
__|Riprap Protection (18" thk) CY 44 3 7018 3,111
Perimeter Wall
Perimeter Wall/Stucco/Paint (8' high) LF 400 3 4018 16,000
Retaining Wall SF 1,100 5 201 % 22,000
Sliding Gate EA 1 3 5000 8% 5,000
Hinged Doors EA 1 3 750 | $ 750
SUB‘ITOTAL S 54,194

12/206/2005



SITE 145 BOOSTER PUMP STATION Page2 of 4

PRELIMINARY OPINION OF PROBABLE CONSTRUCTION COSTS WITHOUT THE BENEFIT OF APPROVED PLANS AND SPECIFICATIONS

UNIT
DESCRIPTION UNIT QTY COST TOTAL
YARD PIPING
12" D.1.P. & Fittings LF 65 $ 2251 % 14,625

Flow Meter and Vault EA 1 3 150001 $ 15,000

Altitude Valve and Vault EA 1 $ 9,500t § 9,500

Miscellaneous Fittings, Valving and Appurtenances JOB 1 3 8500 § 8,500

Chlorine Analyzer Drain Pipe LF 30 3 7018 2,100

Process Piping JOB 1 b 2,500 1 8 2,500

Testing and Disinfection EA 1 3 2,500 1 8§ 2,500

4SUBTOTAL 5 54,725

i
TOTAL, SITE WORK $ 108,919
STORAGE TANK ./ | | |
Tanks & Appurtenances - .

[12,000 Precast Concrete Receiving Tank EA o1 $ 450001 § 45,000
Testing and Disinfection EA 1 $ 1,500 | $ 1,500
SUBITOTAL S 46,500
TOTAL, STORAGE TANK 3 : 46,500

_ _ ] | .
PymMPSTATION [ [ | | |
Booster Pump Station - '

Vertical Turbine Pumps and Motors w/ VFD (175 gpm, 15 HP) EA 1 3 9,500 | § 9,500

Vertical Turbine Pumps and Motors w/ VFD (500 gpm, 40 HP) EA 2 3 60,000 | § 120,000

Vertical Turbine Pumps and Motors w/ VFD (1,750 gpm, 150 HP) EA 1 S 75,000 § 75,000

Pump Cans ) EA 5 3 2,500 % 12,500

Pressure Relief Valve and Appurtenances EA 1 $ 30004 8% 3,000

Hydro Tank EA 1 3 8,500 ! $ 8,500

Paint and Coatings EA 1 3 1,000 | § 1,000
Discharge Header and Appurtenances

12-inch Steel Pipe LF 60 ) 5518 3,300

12-inch Steel 90-Deg Bends EA 4 $ 5001 8§ 2,000

12-inch Steel Tees EA 7 3 6501 % 4,550

12-inch Butterfly Valves EA 8 S 1,000 1 § 8,000

Appurtenances EA I 5 10,000 | § 10,000

Paint and Coatings EA 1 $ 1,000 | § 1,000
Testing and Disinfection . EA 1 $ 50001 § 5,000
SUBTOTAL 3 263,350

|

TOTAL, PUMP STATION b 263,350
1272002005
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SITE 145 BOOSTER PUMP STATION Page 3 of 4

PRELIMINARY OPINION OF FROBABLE CONSTRUCTION COSTS WITHOUT THE BENEFIT OF APPROVED PLANS AND SPECIFICATIONS

UNIT
DESCRIPTION UNIT QTY COST TOTAL
_I_——
Chlorine Bldg w/ HVAC 1101 § 26,400
Pump Room w/ HVAC SF 1,000 $ 1101 § 110,000
Electrical Room w/ HVAC . SF 400 3 110 % 44,000
$ 180,400
TOTAL, BUILDINGS . b 180,400
_ l
CHLORINE DISINFECTIONSYSTEM _——————— ~ — S R —— —
Chlorination Equipment '
Chlorine Equipment EA 1 S 4500014 8 45,000
Chlorine Equipment Installation : EA | S 12,000 | § 12,000
Piping, Valves and Appurtenances EA | $ 25001 8 2,500
Containment Equipment
ChlorTainer Dual 150-LB Containment System w/ Loader EA 1 5 81,000 | § 81,000
Electronic Scale Upgrade EA 1 $ 1,600 | § 1,600
Spare Parts Kit EA 1 5 200010 % 2,000
On-Site Consultation (Start-up & Training) EA 1 $ 3,750 1 8 3,750
Optional On-Site Consultation (Instaliation ) EA 1 $ 2,500 1 % 2,500
1-Year Warranty/Service Contract EA 1 3 2,500 % 2,500
Freight EA 1 $ 900 | § 900
Installation EA 1 3 17,000 | $ 17,000
Piping and Appurtenaces ' 3 -
Catch Basin EA 1 $ 3001 8 300
TOTAL, CHLORINE DISINFECTION SYSTEM 3 171,050
[ l l i

12720/2005



SITE 145 BOOSTER PUMP STATION Page 4 of 4

PRELIMINARY QPINION OF PROBABLE CONSTRUCTION COSTS WITHOUT THE BENEFIT OF APPROVED PLANS AND SPECIFICATIONS

UNIT
DESCRIPTION UNIT QTY COST TOTAL
[ELECTRICAL, CONTROLS & INSTRUMENTATION =~~~ [ =~ |

Electrical ‘ ‘
Service Entrance Section, 800A, 480V, 3Phase, 4Wire EA i § 89371 % 8,937
Distribution Panel, 800A, 277/480V, with Circuit Breakers EA i $ 16,360 | $ 16,360
Power Quality Meter EA l 3 2,530 1 % 2,530
TVSS, Service rated, 480/277V, 3Phase, 4Wire EA 1 $ 32001 % 3,200
Lighting Panel and Transformer EA ] ¥ 4,750 | $ 4,750
Stand-By Generation System, 350KW, 277/480V, 3Phase, including ATS EA 1 S 450001 § 45,000
Variable Frequency Drive, | 50HP, 480V, with Filter EA 1 $ 28,500 | § 28,500
Variable Frequency Drive, 40HP, 480V, with Filter EA 3 3 16,0001 § 48,000
Control Panels EA 6 3 4500t % 27,000
Disconnect Switches , 30A, 600V, 3Phase EA 4 $ 2501 § 1,000
Conduit LF 12,500 $ 518 62,500
Wire and Cable LF 53,000 $ 0751 8 39,750
Grounding with Ground Rods and Connectors EA 16 3 27513 4,400
General Lighting EA 30 ] 2501 § 7,500

Instrumentation ] 3 -
Level Transmitter EA 1 5 1,850 ¢{ § 1,850
Flowmeter, Magnetic EA ] $ 8080} % 8,080
Pressure Transmitter EA ] $ 1,180 | S 1,180
Chlorine Analyzer EA 1 3 4,000 | $ 4,000
Level/Pressure/Temperature/Intrusion Switches EA 25 5 2501 % 6,250
Remote Telemetry Unit with Antenna, Radio EA 1 3 43,0001 § 43,000

TOTAL, ELECTRICAL, CONTROLS & INSTRUMENTATION S 363,787
l | I ‘u I | | _
l

SUBTOTAL 8§ 1,139,966
[

CONTINGENCIES 10% S 113,997
|

TOTAL $ 1,253,963
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APPENDIX C

Selected Equipment

Vertical Turbine Pumps
Chlorinator
Chlorine Containment System
Hydropneumatic Surge Tank
Flow Meter



PUMP DATA SHEET FAIRBANKS MORSE, 60 Hz

Discharge: 6in

l’lompany: Wood/Patel ¢ Site 145 8PS - Pump No. 1 -4 .
Name: |y Fairbanks Morse
'Date' 12/13/05 Pentair Water
i e :
Size: 7A.3+ (13 stages) Flow: 175 US gpm Head: 245 ft
Type: VERT.TURBINE Speed: 1750 rpm ey
Sy’ﬂCh speed: 1800 rpm Dia: 5_4375 irt t - R e R R R R
. ) Water Temperature: 60 °F
I Curve: 18-043 Impeller: SG: 1 Vapor pressure: 0,2563 psia
Spedcific Speeds: Ns: Viscosity: 1.105 cP Atm pressure: 14.7 psia
Mss: — NPSHa: — ft
l Dimensions: Suction: &in

vertical Turbine: Bowl size: 7.5in Standard: NEMA Size: 15hp
Max lateral: 0.25in Enclosure: TEFC Speed: 1800
Thrust K factor: 3.7 Ib#t Frame: 254T
l . Sizing criteria: Max Power on Design Curve
veump Eimits i

Temperature: 150 °F Power; 65 hp

I Pressure: 400 psig Eye area: — in?
Sphere size: 0.44in
350
Head: 251 ft
Eff: 82% 200
Power: 13.5 hp "":“
NPSHr: 3.81 ft T 250
ESDEsigN Clive S == 200
Shutoff Head: 356 #t
Shutoff dP; 154 psi 150 ; : :
Min Flow: —- US gpm 100 5 _ 10hp ‘
BEP: 83% eff ' 3
@ 201 US gpm 50} —-- : R S ;
NOL Pwr: 13.8 hp |
@ 201 US gpm 0l— ] ‘: 0=
Max Pwr: 14.5 hp - R E - & - f i %
@ 206 US gpm US gpm 50 100 150 200 250 '
Flow Speed Head Pump Power NPSHr
US gpm pm ft Y%eff hp ft
I 210 1750 216 827 13.8 443
175 1750 251 82 13.5 3.81
140 1750 277 75.8 12.9 3.39
I 105 1750 208 65.8 12 3.39
70 1750 — .

H20ptimize - Fairbanks-Morse o Selected from catalog: Fairbanks Morse Turbine.60 Vers: .1



l ' PUMP DATA SHEET _ FAIRBANKS MORSE, 60 Hz
ompany: Wood/Patel ¢ Site 145BPS - Pump Nos. 283 H¢- .

Name: 1] Fairbanks Morse
'Jate' 12/13/05 Pentair Water

S R

_ p o e EESS:
Head: 245 ft

Py
‘:-ﬁ&iaggy.}ﬂﬂ SR g

Type: VERT.TURBINE Speed: 1760 rpm ey
Synch speed: 1800 rpm Dia: 7.5625in s il htlan i
. . Water Temperature: 60 °F
Curve: 18-071 Impeller: SG: 1 Vapor pressure: 0.2563 psia
Specific Speeds: Ns: - Viscosity: 1.105 cP Atm pressure: 14.7 psia
Nss: — NPSHa: — ft
Dimensions: Suction: &in o
Discharge: 6 in MOt T e o B L e o]
Vertical Turbine: Bowl size: 9.63in Standard: NEMA Size: 40 hp
Max [ateral: 0.56 in Enclosure: TEFC Speed: 1800
Thrust K factor: 4 Ib/ft Frame: 324T
) . Sizing criteria: Max Power on Design Curve
RO LIS, 5 e e S o i i¥Y
Temperature: 150 °F Power: 283 hp
Pressure: 700 psi g Eye area: ---in?

Sphere size: 0.625in

350
Head: 246 ft
Eff: 81.8% 300
Power: 37.9 hp =
NPSHr: 10.1 ft T 250
b}
rriDesign.cuve =g | + 200

Shutoff Head: 3156 4t
Shutoff dP: 136 psi 130
Min Flow: — US gpm

100
BEP: 81.8% eiff
@ 498 US gpm 50
NQL Pwr: 38.4 hp
@ 541 US gpm 0 20 g=

H 1
e e MAX e o ] _' .-—-—"—"‘-’/-E 10 g
Max Pwr: 43,2 hp i I - %
@ 556 LS gpm USgpm 80 160 240 320 400 480 560 640 720 '
I Flow Speed Head Pump Power NPSHr
Us gpm pm fi Yeeff hp ft
l 600 1760 197 78.1 38.1 13
500 1760 246 818 37.9 10.1
. 400 1760 277 79.2 353 7.87
l 304G 1760 293 71.8 30.8 617
200 1760 301 58.6 26.4 6

H2O0ptimize - Fairbanks-Morse Selected from catafog: Fairbanks Morse Turbine.60 Vers: .1



lompany: Wood/Patel

PUMP DATA SHEET FAIRBANKS MORSE, 60 Hz
& Site 145 BPS - Pump No. 5 (Fire Purnp) €

Name:

rate: 12113/05

Size: 13H.4+ (4 stages)
Type: VERT.TURBINE

Speed: 1770 rpm

Synch speed: 1800 rpm Dia: 8in

Curve: Impeller:

Specific Speeds: Ns: ---
Nss: -

Suction: 13in
Discharge: 10in

l Dimensions:

Vertical Turbine:

Bowl size: 12.91in
Max lateral: 0.8in
Thrust K factor: 12.02 Ib/ft

Temperature: 150 °F
l Pressure: 380 psig

Power: 344 hp
Eye area: — in?

Sphere size: 1in

Fairbanks Morse

Pentair Water

fsearch.Critena s,
Flow: 1750 US gpm

iEid
Water
5G: 1
Viscosity: 1.105 cP

Head: 245 ft

IR

Temperature: 60 °F
Vapor pressure: 0.2563 psi a
Atm pressure; 14.7 psia

NPSHa: -.- ft

Standard: NEMA Size: 150 hp
Enclosure: TEFC Speed: 1800
Frame: 445T

Sizing criteria: Max Power on Design Curve

3I50)
Head: 245 ft
Eff: 83.3% 300}
Power: 130 hp d:"
NPSHr: 13.4 ft o 20173
DEsigiCurv _ T 200
Shutoff Head; 312 ft
Shutoff dP: 135 psi 150
Min Flow: -— US gpm 100
BEF: 83.8% eff ;
@ 1883 US gpm 50 ' U—
NOL Pwr: 134 hp 5 :
@ 2038 US gpm of- — 20 =
Max Pwr: 164 hp ; - 2
@ 2158 US gpm us gpm 400 800 1200 1600 2000 2400 2500 =
l [Berformance Evaliiatio
Flow Speed Head Pump Power NPSHr
. Us gpm rpm ft Yoeff hp ft
2100 1770 209 82.2 134 14.4
I 1750 - AT70 245 833 130 134
1400 1770 261 76.4 120 12.6
I 1050 1770 269 63 112 12.1
700 1770 280 451 104 12
lHZOptimize - Fairbanks-Morse

Selected from catalog: Fairbanks Morse Turbine.60 Vers: .1



SECTION 400

828

Data Section
Dimension Drawings

05/04

DISCHARGE _HEAD OIMENSIONS
Axs
&WARN’NG S CoL e pAse DA {80y | B (¢ e [Fletfe|u] Kk [t
DO NOT OPERATE THIS MACHINE WiTHOUT PROTECTIVE GUARD 12 J16%2| 20 124V2
IN PLACE  ANY OPERATION OF THIS MACHINE WITHCUT 4 4 24—V4 — J— — 14V2 7?2 5% 1 1127 | 11?2 2
PROTECTIVE GUARD CAM RESULT [N SEVERE BODRLY (NJURY.
6 | 6 |26%|z6%) —— | — [1aw|sw| o [ 1] [27]m|11w]|2
ORIVER 8 | 8 i28%s|2a%|28%8] —— 6wesmluw] 1 |1 [31]m|isw] 2
{SHIPPED SEPARATELY) 10 | 10 |307%8 307 | 30%| —— [15%] 11 13w 1 | 1 [31[m]13w] 2
‘ 12 12 1537|3333 %a] = BV 2VR|IOVA] 4 1131 7R )13 2
K 14 14 36 36 36 i38%4) 18 142 17W|tValiw|34] 9] 15 2
A 16 | 16 |38% |38vs | 38vs| 41 | 19 hsvrowlivfiw3s] ] 16 |2
COUPUNG 8 —
GUARD S 18 118 | 40 | 40 | 40 |a23] 20 f15vef 22 iw|iw[] 1] 17 | 2
| 20 | 20 Jazwel4awfa2w] 45 | 23 hradosehive|ivwlaa| 1] 20 |2
- asdfiD 4 1/27 FOR YSS DRIVER AND SPACER COUPUNG
1" NPT ! Lo NPT /
DRA GAGE CONN
A :
U . 150f QISCHARGE
I~ B c‘ FLANGE (FLAT FACE) 4»—c——~f
£ Lefb—x K=t
i | porrow or soueeiaTE -
b 5 T ¥ T ke
1" MINIMUM GROUT K
__I RECCMMENDED
— @) c+
i
L]
® f 8" THRU 20" DISCH.
MiIN. WATER 4) H DIA HOLES
LEVEL PLAN VIEW OF SOLEPLATE (2)
. R _
! i i
£, z Surnp floor l"_ 'Tl i [—- -._[
/ 7
1. THIS DRAWING NOT FOR CONSTRUCTION OR 4. MINIMUM DIAMETER REQUIRED TO REMOVE
INSTALLATION UNLESS CERTIFIED. DIMENSIONS BOWL ASSEMBLY
SHOWN ARE TYPICAL AND MAY VARY DUE TO 5, DETALL SHOWN FOR ILLUSTRATION ONLY AND IS
VARIOUS TOLERANCES. NOT INTENDED TO REPRESENT THE ACTUAL
2. SOLEPLATE MUST BE SUPPORTED ON ALL INSTALLATION.
4 SIDES AND GROUTED IN PLACE. 6. CUSTOMER TO VERIFY OR AQVISE OVERALL
3. MINIMUM SUBMERGENCE REQUIRED AT LENGTH PRIOR TO OR AT RELEASE.
MAXIMUM FLOW,
TUSTOMER 50.
R ST ] Fairbanks Morse
Pentair Water
PUMP SIZE & MODEL STAGES GPM TOH RPM ROT
> Y SE;'TING PLAN
MOTOR P FRAME  [PHASE  [HERTZ JVOLTS  |ENCL ODEET .900/ 7100 PUMP
TYPE 'LS"SURFACE HEAD
CERTIFIZ0 FOR CERTFIED BY DATE — WITH SOLEPLATE
Ro. 7000FS016  feev

Fairbanks Morse Pump



SECTION 400

846

Data Section

Dimension Drawings

01/05

Suction Pat Bimensions
A WA R N I N G *J" Pot Sire |Suct.] BB F |6 |H K L N
DO NOT OPERATE THIS MACHINE WITHOUT PROTECTIVE GUARD .
IN PLACE. ANY OPERATION OF THIS MACHINE WMITHOUT
PROTECTIVE GUARD CAN RESULT (N SEVERE BODILY INJURY. 36 20 24 |19 |49 [t (21%2] 3| 2%
36 24 | 24 |tw |40 |1 |21t2] 3| 2m
35 30 | 24 |13 |49 [1w |21] 3| 23
. . a2 a0 {28 (1als6 w25 5| 2w
1 p K.__n| 42 36 | 28 |1%|86 w25 ] 3]z
——— 63
< PuP 48 38 (32| 2 1ve |28v2| 3| 288
P! | 48 a2 {32 | 2 |63 J1ve |2ave| 3| 26m
AN f 54 42135 j2wl7o w2 3} 2m
[k 54 48 |35 |2 {70 (1w [ 32| 3] 2%
¥ V4 60 a8 | 40 21 |77 [1ve | 36 | 2% 2m
_L‘ 3 _.ﬂ_‘ 60 54 |40 |2%|77 {1 ] 36 | 212 27
N\_(8) H DA HOLES 72 54 | 46 |2w |91 1w | 42 | 3w|2m
PLAN VIEW OF SUCTION POT (2) 72 60 [ 46 [2w|91 frwa [ 42 | 3wef 27
1 I :
F= l i! T 1 ve orout
I l I Reconmercied
I | | 508 SOCTON FLE O]
[ RG] FLG. | FLG. | NO. [HOLE| B.C.
=B | il siZE| DA, { THK. B size | oA
l 20|27 1% | 20 [1W | 25 |
] ] 3] 32 7 25%
KCEA 36 |
| |I 36 ] 48 '%?Q“ 32 1185 | 42%
II 53 |29 | 3 !
) 48 1691 4 7
- I || 54 166¥s] 5 | 44 7 | 62%
| 801 73 | 3% 7 _| 69
| 72 06| v | 60 | 17 | Bz7# |
N il
I f
H (!
€ 150 1b. |
Suctlon Flange I [ |
{ |l
1 il
1 |
H I 1. THIS DRAWNG NOT FOR CONSTRUCTION OR
M (| INSTALLATION UNLESS CERTIFIED. DIMENSIONS
l | SHOWN ARE TYPICAL AND MAY YARY DUE 10
VARIOUS TOLERANCES,
= _lr_{_ 2. SUCTION POT MUST BE SUPPORTED ON ALL
—— —]——— N 4 SIDES AND GROUTED IN PLACE.
¥ 3. CUSTOMER TO VERIFY OR ADVISE OVERALL
) LENGTH PRIOR TO OR AT RELEASE.
[ Fairbanks Morse
Pentalr Watar
CUSTOMER P.0.
SETTING PLAN
Jog NAME SERWCE TYPE "L
) SUCTION CAN DIMENSIONS
CERTIFIED FOR CERMAED BY DATE

Rec7000CS008 _|rev

Fairbanks Morse Pump



Data Section SECTION 400
Dimension Drawings 801
BASKET STRAINERS NON-THREADED

STRAINER TYPES
MODIFIED
| EXPANDO STRATAFLO CLIP-ON
 — | :
AW
b
re— AY —=~
BOWL DIMS. STRAINER TYPE STRAINER DIMENSIONS QTY. OF FASTENERS
BOWL BELL DIA | EXPANDO| MODIFIED | CLIP-ON AY AW EXP. MOD. cup.
DESIGN Y STRATFLO
BA B 5,50 X X - 6.50 4.00 4 4 -
60,F 5.50 X X — 6.50 4.00 4 4 -
6G,J 5.50 X X — 6.50 4.00 4 4 —
7A,B,D 7.50 X X - 8.50 5.00 4 4 -
8B 7.50 X X - 8.50 5.00 4 4 =
8P TV 9.50 X X - 10.50 5.00 4 4 -
M 8.00 - - X 8.00 7.00 — — 4
BUW 750 X X 8.50 5.00 4 4 -
10A,B,D.E 9.50 X X - 10.50 5.00 4 4 —
10M 10.00 - - X 10.00 6.00 - - 4
10G,J 9.50 X X - 10.50 5.00 4 4 -
10K,N 11.50 X X - 12.50 5.00 4 4 —
11M 11.38 — - X 11.50 8.00 — — 4
115 11.38 - - X 11,50 8.00 - — 4
12A.B.0,F 11.50 X X - 12.50 6.00 4 4 -
12K.5 11.50 X X - 12.50 6.00 4 4 —
12M 13.00 — — X 13.00 7.00 - - 4
12E.G.| 13.00 X X - 14.13 7.00 4 6 -
12N.UW 13.00 X X - 14.13 7.00 4 6 -
12v 11.50 X X - 12.50 6.00 4 4 —
13E,F 11.50 X X — 12.50 6.00 4 4 -
13H 13.00 - - X 13.00 11.00 — - 4
14C,D.F 17.00 X X - 18.25 9.00 4 6 -
14M 14.75 — — X 14.75 13.00 - — 4
141,40 17.00 X X = 18.25 9.00 4 6 -
15H 14.75 - - X 14.75 13.00 - - 4
16E 17.25 X X - 18.25 9.00 4 6 -
17H 16.75 - - X 16.75 9.00 — — 4
17M 18.00 — — X 18.00 9.00 — — 4
1BE.H 17.25 X X — 18.25 9.00 4 3] -
19A.B 17.25 X X - 18.25 9.00 4 6
18A-1,8-1 22.50 X X - 23.50 12.00 8 8 -
20HL 21.50 -~ - A 20.75 8.00 - - (2]
21H 20.75 - - X 20.75 8.00 - - 6
22A.8 22.50 X X - 23.50 12.00 8 8 -
23HLM H — REFER TO FACTORY - — — — —
24E 22.50 X X — 23.5Q 12.00 8 8 -
27M 28.11 - — X 28.00 9.00 - — &
30D, 27.00 — X - 28.00 15.00 — - -
I 31.30 - - X 31.00 11.00 - - 10
33HH - REFER TO FACTORY - - — — -
34H 32.00 — — X 31.00 11.00 — -~ 10
36F.G 40.00 - X - 41.00 20.00 - 8 -
38A.B 34.25 - X - 35.25 18.00 — 8 -
42A 40.00 - X - 41.00 20.00 - 8 --
44A 8 43.00 REFER TO FACTORY 44.00 22.00 — - -
57H 54.00 - ] - ] X 54.00 9.00 — - 10
Fairbanks Morse Pump 06/04



V10k

The V0% i5 a remote vasans solution feeder for use with four of the mast commonly used gases jor
the disinfection and ireatment of manicipal and indusirial water and wastewater. Vhis unit has been
built to continue the long sianding proven design and features of its predecessor and adds more, The
versaiility of wall mounting, front access of all components and maximum capacity of 500PPD
(chloring) have all been enbanced by this new design.

The 110k gas feed sysiom consists of a vacsam regulator moanied at the gas sapply, a wallmonnied
gas control unit with a rolameter for indication of feed rate and a water-perated injector that provides
the vacusiny sosrce fo drive the entire system. Using asutomatic switchover regulators, the V'10k provides

an wnmlerrupled supply of pas lo maintain continnons disinfection/ treatment.




V10k
GAS FEED SYSTEM

Municipal or Industricl + Disinfection of poteble water
Water Treatment Treatment of cooling water to inhibit biological growth and for algae control in
irrigation systems

Municipal or Industrial + Disinfection of municipal sewage effluent
Woaste Treaiment

Chemical Processing + Trectment of industrial wastes from:
- metot finishing
« pulp and paper operations
« chemical plents
- food processing plant discharges

Toste and oder contral in bottling plants and breweries
Tempering water trectment and bleaching in flour mills
High purity water in:

« electronics

» pharmaoceuticals

= cosmetic industries

Industrial Process Waoter

Swimming pool disinfection
CO, feed for pH control

Recreationcl Pools

EEATURES Versatility — a wall-mounted gas feeder ~ *  Serviceability — components easily
available in 2 configuration to meet accessible for servicing without tools.
your water treatment requirements. Flexible Control Modes — manual to
Proven V-Notch Flow Control fully automatic control schemes.
Technology — for accdra‘cy and Differential-Type Regulation — allows
repeatability. for lower vacuum levels and efficient,
Premium Construction — features economical injectot operation.

a one-piece molded headblock for Handles All Water Treatment Gases
reliabtlity and endurance, — Chlorine, Ammonia, Sulfur Dioxide
Large 5" and 10" Rotameters — avaitable and Carbon Dioxide.

in 13 capacities up to 560PPD CI2 for

the highest degree of readabiliry.

APPLICATIONS Municipal & Industrial Water & Industial Process Water
Wastewater treatment Recteational Pools
Treatment of industrial waste from
chemical processing

2



CONTROL METHODS

V10k
GAS FEED SYSTEM

Feed rate of any V10k Chlorinator is
controlled by either ane or both of these
methods: interrupting the njector-water
supply to shut off the chlorinator’s
operating vacuem; changing v-notch-
otifice area (by positioning the v-grooved
plug in its ring) while holding vacuum
ditferential across the orifice constant.
ManuaL ConTrOL

Manual control by changing orifice area
(v-notch-plug position) via an adjustment
knob on the chlorinator.

S1aRT=-5107 OR PROGRAM CONTROL

This type of control is achieved with simple
implementation. A V1i0k Chlorinator’s
operating vacuum is started and stopped
by interrupting the injector water supply.
A solenoid valve or motorized valve is
wired into the control circuit of a pump,
switch, controller, or timer. Similar to this,
a special vacuam line solenoid valve can
be used in the gas line to the injector.
Automatic ContrROL

The V 10k can be provided with automaric
feed rate control ranging from simple to
complex control schemes. The control
system can consist of a simple direct
mA contrel V-notch actuator or 2 more
sophisticated control including and
actuator and a controller (choice of either
an SCU (Signal Conditioning Unit) or a
PCU (Process Controller Unit). Either
controller can be remote mounted ot on

the panel with the V10k.

Direct 4-20 mA input control (see Tl

40.050UA)

« Direct 4-20mA mput signal from an
external control device.

* Compact itegral désign

* lnternal dosage capability

SCU (see TT 40.300UA)

* Operatng Modes: flow proportonal,
manual

* Inpurs: 4-20 MA DC (from flow
transmitter)

+ Qutputs: Control out to actuator; also
4-20 mA output for rewransmission of
gas feed rate (actuator position)

+ Conrol Capability: Dosage and flow
scaling

PCU (see 'TT 40.200UA)

* Operating Modes: Direct residual feed
back, compound loop, feed forward,
flow proportional, manual

*+ Ranges: Setpoints up to 50 mg/
L and center-zero capability for
dechlotination

« Inputs: Up to 3 analog (flow, residual,
spare); 2 digital

+  Outpuis: Control out to actuator; plus
user-configurable 4-20 mA; RS-485
setial communications

+ Conurol Logic: Propordonal and
integral with lag

* Alarms: Four vser-configurable for 16

different conditdans



V10k
GAS FEED SYSTEM

QPERATION =~ =

:200 PPD
l{pgulator

300 PPD, Ye
Regulator

The V10k gas feed system operates under
a vacoum that is produced at the injector
and rransmitted through the control unit
to the vacuum regulating valve located
at the gas supply. Gas enters the vacuom
regulating valve and moves toward
the flow control components under a

vacuum,

Gas next passes through the rotameter,
where its {low rate is messaved and
the V-Notch orifice, where feed rate 1s
controlled manually or by an automatic
positionet. At the injector, the metered
gas is dissolved in the water sweam. The

resultant solution is discharged to the

point of application,

A" 347 Inijectior



V10k
GAS FEED SYSTEM

© Vacuum Regulators
Vacuum regulating valves, mounted on the
gas supply containers, immediately reduce
the pressurized gas o 3 vatoum, Two
capacity regulators are available for both
standzard and switchover applications:
200PPL) and 560PPD.

These regulators feature:

* Positive Indication of Operating Status
— A unique lever mechanism and front
panel knob provide the operator with
a quick indication of 3 or 4 operation
modes (operating, low gas supply, off,
and standby for automatic switchover
arrangements). An additional built-
in red indicator becomes visible in
the low/out-of-gas situation and an
optonal contact is available for remote
indicaton.

* Secondary Pressore Check — The
500PPD regulator has a unique, built-
in additional check valve, designed to
confine gas under pressure should dirt
build up on the primary valve seat.

+ Local or Remote Vent Valve — The
pressure relicf vent is built into the
regulator housing o keep all vent lines
in the gas supply room.

® Rotameter

Large scale, 5" and 10" rotameter tubes

provide elear and accurate indication of

feed rate, with 13 capacities available in

each size.

@& Differential Regulating Valve
Maintains the proper vacuum differential
acruss the V-Notch orifice for consistent
feed rate, regavdless of changes in
operating vicyurm.

O Automatic Positioner

Forauromatc conwol, this positioner moves

the V-Noteh plug up to 3" (compared to a

fraction of an inch for competitive systems)

in precise response to the application
requirements, Featutes include:

+ NEMA 4X enclosure

*  Manual override is achieved by simply
pulling the knob to disengzge the drive
MOLOL.

* Three sets of customer contacts for
system interface: Manual Override,
MAX position and MIN position,

* Internal feedback potentiometer for
precise operation with the SCU or
PCU controllers.

6 Vacuum Gauge

Provides indication of operating vacuum

level. A direct acting diaphragm mechanism

eliminates liquid-filled] chambers.

@ injcctors

Fixed throat, differental-type injectors

create 2 powerful operating vacuum to

drive the V10k system. Two capacity
injectors are available: 3/4" for capacities

up to 200PPD and " up to S00PPD.

These injectors feature:

* Built-in Double Check Valves
for superior protection against
backflooding. A spring-loaded
diaphragm with a spherical seat for
positve sealing and a spring-loaded
poppet check work together to
mantin system integrity.

* Flexible Mounting Orientation for
convenient installation, The gas inlet
connection can be rotated to provide
pipe entry at selected angles. The
injector can also be mounted in
horizontal or vertical planes. It features
an integral-mountng bracket and can
be disassembled for service without
removal from the wall or disconnecting
the inlet/outlet piping,

* Optional Andg-siphon Arrangement
for swimming pools and negative
backpressore applications. These
injectors require a minimurn infet water
pressure of 20 psi for operation.

@ Vacuum Switch

A local or remote mounted vacuum

switch provides an alarm in the event of

a high or low vacunm condition signifying

aloss of gas teed.



TECHNICAL DATA

V10k
GAS FEED SYSTEM

Accuracy

Gas feed is £4% of the indicated flow.
Operating Range

Manual 20:1 for any totameter; Automatic
10:1.

Rotameters

Choice of 5" or 10" scale length.
Operating Vacuum

10 to 50" water.

Operating Temperature Range

10° to 130°F (-12° 10 55°C)

Mounting

Wall or panel mounted. Panel mounted
arrangement can be configured with
a pancl mounted injector or a panc!
mounted controller (for antomatic control
version). An optional vacuum switch can
also be mounted on the panel.

Control Modes

Manual control, start-stop or program,
flow proportional, direct residual and
compound-loop control.

Distance, Supply to Control Panel
For flexibility, it is not necessary to install
the vacuum regulating valve closc to the
control panel. They can be a few feet to
several hundred feet apart, depending on
maximum feed rate, the diameter of the
connecting pipe ot tubing and system
performance requircinent.

Injectors

For capacities up to 200 PPD, a 3/4"
injector is used. For capacities up to 500
PPD, a 1" injector is used. Injectors can

be panel mounted or remote.

Injector Operating Water

This must be reasonable dean, Injectors
are fixed-throat differential type. Maximum
inlet pressure is 300 psi to 100°F; 150 psi
10 a maximum of 130°F,

Pressure at Application Point
Maximum pressure with hose or
polyethylene tubing is 75 psi, but high-
pressure hose or rigid pipe will allow
application against backpressure of 75
to 160 psi.

Electrical Requirements

Controller requires 120 volts +/- 10%
(200 mA) or 230 volts +/- 10% (100 mA),
50/60 Iz, single phase.

Options

Gas Flow Transmitter
Non-inferential measurement of the
rate of gas flow through any V10k gas
feeder. Consists of 2 NEMA 4X sensor
transmitter with a 4-20 mA output directy
proportional to gas flow. See Technical
Information publication TI 50.114.
Automatic Switchover

A pair of vacuum-regulating valves
designed to switch to a fresh gas supply
from an empty conminer.
Ton-Container Kit

Adapts the vacuum-regulating valve for
mounting on a ton container for gas
withdrawal.

Vacuum Switch

A low vacuam switch or a high, high/low
vacuum switch is available to indicate loss
of gas feed. Each switch contains two,

s.p.s.t. conmets rated 5 amps at 250V,



V10k
GAS FEED SYSTEM

TECHNICAL DATA {Contn)

Related Options

Related options include: cylinder and ton
container valves and ¢connections; header
valves with manifolding and connections;
vent, injector-water and injector outler
lines and clamps; main connections;
sofenoid valves; water-line pressure gauge;
gas mask; on-line residual analyzers;
residual test kits; injector vacuum gauge,
spare parts; booster pumps; chlorine
detector; two cylinder scale.

Chlorine Gas Warning

All unattended chlorine gas containets
and chlorination equipment should be
menitored for leaks. Sensitive chlorine
detectors, which respond quickly to
chlorine in the armaosphere, should be
installed at each’site. Request Wallace
& Ticrnan Products publications T1
S0.130UA,

Carbon Dioxide Warning

Because of the high pressure in carbon
dioxide containers, the vacuam regulating
valve cannot be mounted directly on the
cylinder, A pressure-reducing valve must
be installed berween the cylinder and the

vacuumn-regulating valve.

Compliance
Gas feeder, controller and actuator are
designied to conform to all applicable
NEC and NEMA specifications and
Chlotine Institute and Compressed Gas
Association recommendations.
Overall Dimensions
Chlorinator:
Panel mounted:
manual: 34 5/8" X 17" X 7 5/16"
automade: 34 5/8" X 17" X 10"
Wall mounted:
5" 123/8"X 137/16" X 6"
10"197/8" X 137/16" X 6"
Controller:
SCU:83/4"X 61/2"X 35/8"
PCU: 83/4"X61/2"X91/8"
Shipping Weight
Wall mounted units: 10 Ibs
Panel mounted units:
manual: 20 tbs

automatic: 25 lbs



V10k
GAS FEED SYSTEM

TECHNICAL DATA (Cont'p) Gases and Capacities®

1874 5/9/1 4/247
35/45/70/95/120/
5 ”“140/190/240w

A selecum f tubes is also avm]'tblc in metric cahbrmom

Connections

Pipe and plastc tubing sizes given.

T find oul more about how to pul
USFilter to work for you. contact us al

: A~Sier'i1‘éns78’u'$ihé5§

Wallace & Tiernan Praducts
1901 West Garden Road
Vineland, MJ 08360
856.507.9000 phone
856.507.4125 fax

For more infurmation, call 856.507. or
USFilter Cosporation reserves the right o change the » € 56 2000

spedifications referred o in this literature at any time,
sithout priot notice.

TT 25.100 UA 3/05

8

visit our website at

bttp:/ | wmwm wsfivt.com
© 2004 USFilter



BOSSETS
TYP 2 PLACES 7 - SECT B-B

BOSSETS
- TYP 4 PLACES
Cyiinders Shown

CYLINDER

...... 4 TGO TECHNOLOGIES, INC
SIDE SUPPORT ‘

TOTAL CONTAINMENT SYSTEM
CONTAINMENT VESSEL Wf2 BOLT DOOR

SINGLE AMD DUAL 150# CYLINDER
HOT DRAWN TO SCALE

STOP FLATE | *

TYHBE" TURNS TECHNOLOGIES
BOUBLE_BOLT CLOSURE eres
D —| U .
24" CLASS 150-DBY )
DESIGN PRESSURE 285 PSIG @ 300" : ' 1. DESIGN :
TO =20 'F, 1/16" CORROSION ALLOWANCE DESIGN PRESSURE w 285 PSiG @ 30CF

MINIMUM DESIGN METAL TEMPERATURE = —20'F @ 283 PFSIG

2 Bolt Door | Single 150# cylinder Dual (2) 150# cylinders SR Y o

ROLLER TRUNNIONS

SCRVCE @ CHLORINE CONTAWMENT VESSEL

]

. MATERIAL TEST REPORTS ARE REQUIRED FOR PIPE, CAP AND PLATES.

=

. WELDING SHALL BE IN ACCORDANGE WITH ASME CODE SECTION IX
USING THE FOLLOWING WELDING PROCEDURES :
P5 7725-1 SMAW
PS 911181 GTaw
PS5 92133—1 GMAW/FCAW
\ 5 - 8 1/2° (OVERALL LENGTH) : . PS 871601 GIAW(P42-P42)
5 PS B7161—1 GTAW/SMAW{P42—P1)

4. ALL COMPLETED WELDS SHALL BE VISUALLY INSPECTED PER
INSPECTION PROCEDURE PPC-VOE-

. RADIOCGRAPHY OF WELDS 1S NOT REQUIRED.
. HYDROTEST VESSEL TO 380 PSIG PER UG-89.

o e

bt

INTERIOR OF TANK TO BE BLAST CLEANED TO SSPC-SP—10, THEN
PRIME COATED TC 2.5 TG 3.0 MILS DFT WiTH ANERON DIMETCOTE
aVOC (INORGANIC ZING).

-]

. EXTERIOR OF TANK TO BE BLAST CLEANED TO SSPC=-SP~6, THEN
PRIME COATED TO 4 TGO 6 MILS DFT WIH AMERON 370 EPOXY (REC
FINISH COAT WITH AMERON 450 HS POLYURETHANE TO 2 WILS DFT,
COLOR: BL-§ (OSHA SAFETY BLUE).

9, COAT MACHINED SURFACES WITH RUST PREVENTIVE COMPOUND.
10, ASME CODE STAMP IS REOUIRED.

]
A B ™
C

5'- 3 11/16"

| FGERIC?\EION SHALL BE IN AGCORDANGE WiTH ASME CODE SECTION
- | I, OM.1

Positioned for operation Positioned for cylinder loading e — BECERENGE COOES:

ASME CODE SECTION VI, DIV, 1 2001 ERMON
ASWE CODE SECTION B, 2001 EDMICN
ASME CODE SECTIBN V, 2001 EDTIOM




, 1-g1/2 !

_ 316" THK. PLATE 5 - 9" (OVERALL LENTH) _‘
WBEARING UNIT L 4' - 11" (FRAME) |
/ | | i

. E . B=S > 1 e TGO TECHNOLOGIES, INC
I L TOTAL CONTAINMENT SYSTEM
= TS 2X 2X 316" —— - ! = 150# CYLINDER

o LOADER CART ASSEMBLY

&

NCT DRAWN TO SCALE

i
&
L__j_ﬂ
[
-
3.0

v
S |

il
_ﬁ 1 1l
A — = U0
{}—— 6" X 2" CASTERS
|
i

-

LOADER ASSEMELY TO BE BLAST CLEANED PER SSPC-5P-6, THEN PRIME

. ’ CONTED 7O 2.5-6M0LS DFT WATH AMERDH 370 EPDKY (RED). FINSH COAT
WITH AMERON 450 HS POLY URETHAME TO 2 MILS DFT, COLOR; BLE
CYLINDER SHOWN BAR HANDLE S (OSHA SAFETY BLUE),
—_—— . )
— /?\“. °
2 & ) el g ) Y

&1 NOTE:
-

L3

L=

T
1 T =

N D)
=
=
= o

© —
N B
n - = f———13

" .

= £

& I‘J;—_——T.
SWIVEL CASTERS

TS 2X 2X 316"

Positioned for loading cylinder into vessel Positioned for securing cylinder onto loader



Gas Flow Diagram - Single 150 Vessel

TGO Technologies, Inc
ChlorTainer - Total Containment System Santa Rosa, CA 707-576-7778
Vacuum Regulator
! b/ — Chlorine Industry Brass Valve
-
‘ ’ \ To Process
s ™~ Exterior Cl, Ball Valve
B

Chlorine Supply Valve

With Fail Safe Actuator
\ T lﬂ
M T g
=) ’.
G b” ’/.’
3
(&

',
R l
’0’0 N
I.,.
.’J'/' P

Interior Supply Line
"o,‘ connected to valve with
9 80° elbow using yoke,
’% adaptor and new gasket
gD
7
/-
/
74

v

III/’

Chlorine Cylinder




SIGIIT GLASS

For visual indication of
tank water fevel, a tank
maunted sight glass
extends the full operating
range of the system,

TANK

The fank is a ='”:
Section Vill, Div
pressure necegs

LEVEL
TIRANSMITTER
The level transmitter

is used ta provide the
feedback information
necessary for water
leve! control in the tank.
Several alternatives are
available to transmit the
water leve| information
to the unit control panel
including conductance

AIR OTIHER b oo

, T N robes, magnetic leve
COMPRESSOR s i EQUIPMENT pwitches, ugrasonic or
The system includes an air cooled, two - stage, reciprocating Safety, solenoid and ball valves are pro Capacitance probes.
type of air compressor with air receiver. The compressar works in to compleie the system package. The sgfefy : 5
conjunction with the unit controf panel and provides the air for the valve is sized in accordance with ASM :
add - air function of the control system. code {o prevent pressurization of the {at

above design pressure.

OVERVIEW

PULSCO Hydropneumatic Surge Control Systems (surge arrestor or shock traps) are desig
in fluid lransporting systems. Pressure traasients are a result of start up or shut down of a p
of a valve. Fluid velocity, fluid dens !
pressure lransients. These presst
plant damage, loss of syst rolanc
fisiar recogﬁlze“ﬁ “’%

BENEFITS

* PULSCO's substantial record of successful system
installations assures optimal performance and
equipment longevity.

proven: performance:(f rst installation

in 1922), .
* The PULSCO Surge Control System wilt permit use

¢ PULSCO syslems ehm:nal 1watr:er Rammer by of thinner wall pipe. The cost savings in pipe alone
positive pressure control. will more than pay for the surge control system.

* The hydropneumalic surge systerﬁ‘ reacts irmediately to .
pressure fluctuations,

* The hydropneumatic surge tank contains no moving parts.
¢ The system is configured to match the plant's requirements.

¢ PULSCO engineers provide detailed, integrated perfor-
mance analysis of every system,

SPECIFICATIONS

PULSCQ's Hydropneumatic Surge Control Systems range from single to multiple tank configurations and vary in tank size
from 400 gallon, three foot diameter by eight foot long tank(s) to 45,000 gallon, 13 foot diameter by 45 foot long tank(s).
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AQUAFLUX

Electromagnetic
Flowmeters

..- the specialist for water and
wastewater measurements

KROHNE

# Polypropylene or KiW-approved
hard rubber liner

@ For flowrates from 101/h to
300 000 m*/h or
0.4 to 1350C0AYS Gal/min
and more

@ Meter sizes DN 10-3000 and
3"-120", fiing length also in
conformily with iSO

Variable area flowmneters

Vortex flowmetets

Flow controllers

Uitrasonic flowmeters
Mass flowrmeters

Level measwing instruments

Communications technology

Engineering systems & solutions

Switches, caunters, displays and recorders

Heat metering

Pressure and temperature




AQUAFLUX

Electromagnetic
Flowmeters

- the specialists for water and sewage

Modular design:

& separate version
with connection box (see photo},
signal converter in field housing
of as 19" plug-in version

# compact version,
various signal converters A
for direct mounting equivalent to NEMA 6,
on the primary head (P 68 on request),

\ permanently submersible,
suitable for ground burial

IP 67 as standard,

\ / Fully welded housing,
\ absolutely tight, rugged,
ih;é'apglicationé \ resistant to corrosion

f{
‘

For flowrates from 101/h to 300 Q00 m¥/h or
0.4 to 1350000US Gal/min and more

Meter sizes DN 10-3000 and 34°-120",
fitting length also in conformity with IS0




Technical daka

The respansibility as to the suitability intended use and corrosionvesistance of the materials used in
their construction rests solely with the purchaser.

Meter sizes
Compact systems
AQUAFLUX F {separate)

DN10Q - 1600 and 34" - 64"
DN10 - 3000 and 34" - 120

Pipe flanges
to DIN 2501 (= 85 4504)

DN10 - 50 and DN B0 / PN40D
DN65 and DN10Q - 150 / PN16
BNZ00 - 1000/ PN 1O

DN1100 - 2000/ PNG

DN2200 - 3000/ PN2.B

10 ANSI B 16.5 3/g" - 24"/ Class 15QIb / RF

10 AWWA 14"-120" / Class Bor D / FF

Flectrical conductivity = 20pSfem

Temperatures Ambient temperature  Process température

Compact sysiems -25t0 + B0°C - 5to<+ 6BG°C
- 13 1o + 140°T +23 10 £ + 140°F
-25t+ 40°C - htog+ 90°C
- 13 to + 104°F + 23 to <+ 194°F

AQUAFLUX f (separate) -25t0+ 60°C - Stog+ 90°C

- 1310 + 140°F + 23t =<+ 184°F

Max. allowable eperating data

Process temperature, operating pressure and vacuum load for the liner,
refar to Page 6 "Umitg”

Insulation class of field coils

E

Electrode design
DN10 - 3000 / 3" - 120"
Option DN350 - 3000 / 14" - 120"

flat elliptical electrodes, solidiy fitled, surface-polished
field-replaceable efectrodes WE

Protection category (EN 60 528 / [EC 529)
Standard

QOption

iP67, equivalent to NEMA 6
{with field replaceable electredes WE: IP65, equivalent to NEMA 4/4X)
IR 68, equivalent to NEMA 6

Grounding fings

available as an option

Materials

Measuring tube

Liner

DN 10-0020/ 3/ -3/,
DN 25-0150/1"-86"
DN200 - 3000 / 8"- 120°
Electrodes

Standard

Option

Field seplaceable WE

Connecting flandes*

DIN: DN 10 - 50, DN8Q {3/5" - 2", 3")
DiN: DN 65, = DN10D (= 47)

ANSI

Housing*

DN10 - 40/ 3/g"-114"

=DNBG /22"

Terminal box*

AQUAFLUX F {separate)

Grounding rings (option)

stainiess stee! 1.4301 (or higher materials number),equivalent to S8 304

Tefton®-PTFE
Folypropylen
hard rubber

Hastelloy C4
stainless steel 1.4571 or SS 316 Ti, titanium
stainless steel 1.4571 or S8 316Ti

steel 1.0402 (C 22) or AISI C 1020
steel 1,6501 {RST 37.2) or AISI € 1035
steel ASTM A 105N

GTW-S 30 {malleable cast iron)
sheet steal

die-cast aluminium
stainless steel 1.4571 or 8S 316 Ti

* with pelyurethang coating

Teflon® is a registered trademark of DuPont

AQUAFLUX




PLEASE NOTE

seg drawings.

see below,

to be provided

Meter size 34"

Dimensions and weights

!

by customer.
flange connestion 14,"

The total dimension for the height is obtained from dimension b
(see labie) plus the height of the terminal box or the signal converter,

The total weight is made up’of the weight of the signat converter
(see table) plus the weight of the terminal box or signal comverter,

Dimension “a” without flange gaskets: not included with flowmater,

Terminal hox

=

Weight approx. 0.5 kg (1.1 Ib)

{FC 090 K signal converter

Flange connections to ... Dimensions
in mm (inches)
DIN 2501 ON 10- 300 (PNA40, 16, 10 |see table Weight approx. 2.3 kg (5.1 Ib)
{= BS 4504) |DN350-1000 [PN10 sée table
DN350-1000 |PN25 see table, dimension
“astandard” +200mm
=DN1200 PNB, 2.5 information supplied
on request
ANSI B 16.5 |3;"-24" 1501b / RF see tablg
2z 300 / RF  }dimensions supplied
on request
AWWA 214" Class B, D / FF | dimensions supplied
on request
Nominal size Dimensions In mm {inches) Approx. welght in kg (Ib)
DIN ANS! | a {fitting length) b c dla. D with DIl with ANSI
ol PN {psig)] inched] Standard 1S0 13 350 | ANSI DIN, 180 ANS! flanges flangas
10 |40 (580 el 150 {591 | - 150 {5917 165 {6500 121 {476)] %0 (354)] B85 (350)] 5 {110)F B {13.2)
15 | 40580y !/2) 150 (5.91)]200 (7.87)[150 (5.91)| 165 (6.50)] 121 (4.76)] 95 (3.743| 888 (3.50)] 5 (11.0)] 6 (13.2)
20 {40 (580} /4] 150 (5.91)]200 (7.87)[150 (5.91)] 165 (6.50) 121 (4.76)] 105  (4.13)| 986 (3.88)] 7 (154) 8 (17.6)
25 laoseoy| 1] 150 (591 )200 (7.87))| 150 s91){ 165 650) 121 are)] 115 (453)]|108 25| 7 (15.4) 8 {17.6)
32 laoseo)| - ) 150 (5.91) {200 (7.87 - 180 (7.09)] 139 (547 140 (550 - 8 (17.6) -
40 46 (58 )1l/2) 150 (5.91)) 200 (7.87}] 150 (5.91) } 180 {T.090) 139 (547)] 150 (5813|127 (500 & (178 9 (19.8)
50 [40¢s800| 2| 200 (78731200 (7.87)]200 (7.87)) 218 (858) 160 (6.303| 165 (650)|152 6o0)] & (116 & (17.8)
65 |16 (23] -1 200 (7.87)[200 (7.87) - 228 (RSB) 173 (6.81)] 185 (7.28)] - 10 {22) -
30 [40¢580y] 3] 200 (7.87) {200 (7.87)| 206 (7.7} | 235 (925} 173 (esny] 200 (vsmif191  zso| 12 (2m) 13 (28}
100 [16¢232)| 4] 250 (5.84) 250 (9.84)[ 250 (9.84)] 286 (11.26)| 233 (o.17)| 220 (g6} j228  (som| 15 (33) 18 (40"
125 {16(232)] - | 250 (9.84)[250 (9.84)] - 207 (11.69)] 233 (9.4n) 250 (98| - 9 (42) -
150 |16 (23| 6] 300 (11.81) | 300 (11.81) | 300 {11.81) | 327 112.87)] 257 1042y 285 (1123|279 toem| 22 @w 26 (58} "
——m, 200 |10 ¢145)" B [J350 {13.78) [ 350 (13.78) | 350 {13.78) | 385 {15.16)| 201 (11.46)| 340 (1339) 343 (1350)| 34 (79 42 {95} *
250 | 10¢145)) 10 ) 400 {15.75) {450 [17.72) | 400 {15.75) | 437 {17.20)] 331 r13.03)) 385 {1555 1406 (1600}] 48 {107) 64 (140} *
300 | 10 (1a5)] 12 | 500 (19.69) | 500 (19.69) | 500 {19.69) | 500 (18.69)) 38t (15.0m] 445 (1752533 (21009 58  (128) 94 (210} *
350 | 10¢145)| 14 | 500 {10.69) | 550 (21.65) | 700 (27.56) | 548 (2157)] 428 f1685)| 505 (19.88)[597 (2350)) 78 172y | 129 (28%:)*
400 1104145)] 16 | 800 (23.62) | 600 (2352} | 800 (31501 | 606 (23.86)] 482 (1s0n)f s65 (227471835 (25001} 98 27y | 185 {assy*
500 |10(145)] 20 | 600 (23.62) - 800 (31.50) | 651 (25.63)] 533 (20.98)] 670 (26.38) 699 (27.50}|128 (283) | 223 (492)*
600 | 10(145)) 24 | 600 (23.62) - 800 ({31.50) | 820 {32.28) 585 (23.03)| 780 (30.71)|B13 {3200){164 (362} | 306 (675) "
700 10145 28 1 700 (27.56) - flanges 637 (36.89)] &84 (273201 895 (3524} flanges 245 (5403 flanges
800 [ 10145 321 800 (3150)| - loAWWA' [1058 (41.65)) 922 (36.30){1015 (38.86)| (0AWWA. 328 (724) | t0AWWRA
900 | 10(145)| 36 | 900 (3543)] - d S 1164 (45.83)] 1076 (a03a;[1115 (s3a0y| ImEnsions Fiss oo weight
an request on request on request
1000 | 10 (145)| 40 }1000 (39.37) - 1278 (50.31}{ 1132 (44.57)[1230 {48.43) 507 (1118)

* max Druckstufe wie mit DIN-Flanschen, 5. Spalte "PN”

" AQUAFLUX




DN10 - 40 / 34" - 11, Tolerance details for fitting length dimensions “a”
Standard
ETES —Taes DN <300/ <12': +0.5%,
SE(786'] rBaor) min. £ 1mm f £ 0.04"

' DNz350/2>14": £0.5%
qECCTE -

to 150 DIS 13 359

105 14.15')
T65 (8,507

DN< 200/ <8 : +0/-3
DN 2 250/ 2 10*; +0/-5

dia. 0

DNSO - 300 / 2" - 12"

160 (6.307) , 208(3197)
1161535 140(550)
$8(3.85 071
A8 s
M — s b
¥

ALT I
2t(zeay
1054 13°}

166 (6.50°)

DN350 - 1000 / 14" - 247

ey [KROHNE|

AQUAFLUX

5
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Level Pressure Flow Temperature  Liquid Registration  Systems Services Solutions
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Technical Information

Cerabar S PMC 71, PMP 71/72/75

Gauge and absolute pressure with ceramic and polysilicon sensors
High accuracy with excellent long-term stability
HART®, Foundation Fieldbus or PROFIBUS-PA protocols
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PMC 71 PMEP 71
Applications

The Cerabar S pressure transmitter are suitable for:

= Gauge and absolute pressuie measurement in gases,
tiquids or steam in all areas of process engineering

& Level, velume or mass measurernent in lquids

= Corrosive or abrasive applications using unigue
ceramic sensor technology (PMC 71). Ceramic
sensofss ate cleanable with a wire brush.

w High temperatures up to 535°F [280°C) without
diaphragm seals (FMP 72) - eliminates zero shift
due to ambient/precess temperature differences

= High temperatures up to 662°F (350°C) with
integral or remote diaphragm seals (PMP 75)

= High pressuce applications up to 10,150 psi (700
bar), PMP 71

Your benefits

Top of the line technical specifications:

# High leng-term stabiiity (0.05% of URL/year)

= High accuracy: up to £0.075% span (€ 15: 1
turndown), with optionat Platinum version +£0.05%
span

+ Turn dowan 100 = 1 standard, higher on request

Designed with safety in mind to keep your plant,

equipment and personnel safe:

# SIL-2 certificate optional

= Electronic function-monitoring of the measuring cell
provides alert upon sensor failure

Tl 3837/ 24/3e,/04.04

PMP 72 ' PMP 7S

= Secondary seals standard in every transmitter

# Built-in diagnostic software functionality (e.g.,
user-defined max/min operating window)

# Optional FM and CSA certificates, plus
combination certificates

Modular design for easy repait:

% Replaceable display

# Universal electronics for pressure and
differential pressure

Easy to setup with menu-driven interface, quick setup

menu for standard application modes:

= Pressure

= Level

= Flow

HistoROM/M-DAT memory module enables:

# Quick duplication of measuring points

# Process monitoring via pericdic recording of
pressure and temperature values

2 Monitoring of events and configuration changes

= Analysis and graphical evaluation of data by ToF tool
software

Flexible commissioning via multiple modes:

= On-board push buttons (external, or inside housing}

= HART® handheld operation

= ToF tool (PC software, free of charge with each
transmitter) plus HART modem

# PROFIBUS-PA or Foundation Fieldbus configuration
software

Endress+Hauser

People for Process Automation
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9G Features In Bricf

Integral 20 amp @ 115 VAC (resistive)
mercury switch, Nitrile PYCjackered, Tipe
SO cable with 3 #14 fine-stranded con-
ductors for heavy flexing and underwater
service, Variety of cable lengths. Fixed 17
pipe or cablelweight suspension mounting
provides for dependable operation. Three-
year facrory warranty. Optional pipe
mounting kit or suspension kit includes
stainless steel cable, clamps and coated
15# weight.

9G DIRECT ACTING
FLOAT SWITCH (B100)

Arguably the best float switch available,

this Teflon®-coated non-differential floac
of Type 316 stainless steel measures 5.5"
in diameter. It is appropriate for a variety
of applications, including sewage wet
wells, storm water basins, water reservoirs,
sludge tanks, irrigation canals and process
sumps. The float operates reliably in even
the most difficult environments. The 9G
can be used singly to sense an alarm level,
but typically two or more switches are
used in conjunction with cur controllers
to provide a float-based contrel system.
The 9G can be used as the redundant
control sensor in larger auromation

installations.

TYPICAL SPECIFICATIONS

The level detecting device shall be a 5-1/2"
diameter type 316 stainless steel float swisch
with a mercury switch inside and flexibly
supported by a PVC jacketed, heavy-duty
cable. The floar shall be mounted on a vertical
1" pipe as shown on the plans or as other-
wise dirccted by the Engineer. It shall be
installed in accordance with the manufacturer’s
recommendations,

The float switch shall have a 20 amp rating
at 115 VAC and 10 amps at 230 VAC. The
foat shall be eype SO with three #14 AWG
fine-stcanded copper conductors. The floa
shall be mounted to the 1" pipe using type 316
stainless steel hardware.

The Model 9G Floar Switch shall be
furnished in quantities and with such
accessories as are required o perform the
specified control and alarm functions for
this application. The float swirch shall be
Model 9G as manufactured by USFilter
Control Systems, Saint Paul, MN. I shall

have a 3-year factory warranty.




9G NOTP Float Switch

" 9G NCTP Float Switch

9G DIRECT ACTING
FLOAT SWITCH (B100)

DESCRIPTION

Moun.tmg Hardware & Accessories
- Permaneng stainless-sceel identification tag ,
9G CL3 stainless steel pipe mount clamps (transduccr or floac mount)

- “CBM '15#:anchior mounting kit (does:not inclide §Scable; see next'item)” .

CBM stainless steel cable; 20

CBM stairiless steel, cable, cach additional 10", (}O{,lcngth)m‘g RS SR A

9G CC cable mount clamp kit (1ncludcd w/ﬂoat, only rch as rcplaccmcnt)

Lo 9G:pipe mount, clamyp kit {mcludcd‘w/ﬂat, only teqd as’ rcplacemcnt) e
TCB fi Fberg[ass junction box with terrnmal blocks for 4 switches and ground Iug

C o Y ISG inuinsic saféy barrier' S requires:12-24 VDIC @ 50 mA power source<® .5

w30 cable & clamp for pipe or cable mounting”
- w/G0' cable & clamp for pipe or cable mounting™.

_w/30" cable & clamp for pipe or cable mounting®
“wiG0! eable & clamp for pipe or-cable mounting*
* specify pipe or cable mounting at time of order

cy T

PART NUMBER .

G01340-30
601340-60-

601350-30
- 601350-60-

- “Consitle Factory ="
60E134-01
B03360:ANC + +
60144020
S
60121201
E01184-01
601102-01
v 601312-02-

TYPICAL MOUNTING

{See Mounting Hardware
and Accessories)

COMPLETE CONTROL CAPABILITIES

PIPE MOUNTING

§ - CBM Cable!
Cable /Weight § WelghtKi Pipe
suspended ~\/8" 316 5.5, Mounted
vinyl-coated )

wire rope
C/ /  ~ 15 Lb, vinyl-

toated castiron
anchor

} ~5.5. cable clips

Polypropylene
clamps included

Wall mounting
bracket available
to brace 1° pipe
[supplied by
athers)

DIMENSIONS

Mocet GLILY
c!amﬁ
- Upips

CS-9G-DS5-1208

USFileer Control Systems offers a single,
high-quality source for everything from
simple level sensors to telemetry systems
to complex system control engineering
and software. Based in St. Paul, Minnesora,
USFilter Contral Systems is part of Unired
States Filter Corporation, the leading global
provider of industrial, municipal and
residential water and wastewater rreatment
systems, products and services, As a major
manufacturer/integrator with an extensive
selection of specialized product lines in the
areas of SCADA and telemetry, power
equipment integration, automation and
measutement, USFilter Control Systems is
uniquely positioned to provide cost-
effective, comprehensive solutions for
“water, wastewarer, and process control and
telemerry applications.

Control Systems

1239 Willow Lake Boulevard
Vadnais Heights, MN 55110
800.224.9474 phone
651.766.2700 phone
651.766.2701 fax

wwwicontrolsystems. usfilter.com
& 2000 USFilter



PTX/PDCR 1830 Series Druck

Depth.-and Level Pressure Sensors

W +0.1% accuracy

Excellent stability
ighintégrity and refiability

sldéd titanium construction
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PTX/PDCR 1830 Series

Depth and Level Pressure Sensors

INTRODUCTION

For over 20 years Druck have manufactured pressure
sensors specifically for depth and level measurement.

The 1830 Series is the latest generation of fully
submersible sensors which incorporate the most recent
technical advances in depth and level measurement.

Depth cable molded
directly to the sensor

body to give NEMA & rating
for permanent immersion.

At the heart of the 1830 Series is a high stability pressure sensing
element manufactured from micre-machined sificon developed
within Druck’s own Class 100 processing facifity, The silicon sensing
element is fully isolated from the media by a titanium isolation
diaphragm. The use of titanium enables the sensors to be used in
the most hostile of fluids where materials such as stainless steel
cannot be considered.

Surface mount electronics within the all-titanium body tube
assembly enables minimum sensor size with improved reliability.
The purpase-designed ventad electrical cable results in a depth
and level sensor with the highest integrity and the lowest cost of
ownership.

With a choice of millivolt ar current outputs, small physical size
and wide range of pressures, the 1830 Series can be used in a
variety of applications from the smallest diameter bore holes to
canals, rivers and reservoirs. They are ideally suited for
depth/level application in the oceanographic and remediation
industries. The 1830 Series depth-sensing transmitters are
backed by Druck's 5-year corrosion warranty.

Depth Cahle

Kevlar strain
relieving cord

Conductors

Purpase-designed
thick walled
polyurethane sheathed
depth cable with
integral large
diameter vent tube

for fast response.

The encapsulated surface
mount electronics are
housed within the titanium
body tube.

The baody tube is welded

ta the pressure module
offering maximum integrity
and reiiability.

Depth cable vent connected
directly to the reference
side of the silicon pressure
element.

The shielded catle
incorparates

a Keviar strain
relief cord with a
breaking strength
of 200 Ibs. min.

A high stabitity
microg-machined
sificon sensing
element is contained
within the all-titanium

Pressure connection
with radial inlet holes.

Screw-on acetal nose cone
provides protection during
installation and incorporates
an anti shock feature.

pressure module
assembly. The sensing
element is both
electrically and
physically isclated
fram the pressure
media,




PTX/PDCR 1830 Series

Specification

PTX 1830

Operating Pressure Range

1, 2.5 psig .

5,10, 15, 26, 30, 50, 75, 100, 150, 20¢, 300, 50C, 900 psia or psig
Other pressure units can be specified.

Owverpressure

8x for 1 and 2.5 psig ranges

Bx for 5 psig range

4x for ranges of 10 psi and above up to a maximum 2000 psi.

Pressure Containment

10x for 1, 2.5 and 5 psig ranges

bx for ranges of 10 psig and above to 8 maximum of 2000 psig;
3000 psi for ali absolute ranges.

Media Compatibility
Fluids compatible with titanium, acetal and polyurethane.

Excitation Voltage

9to I0V dee.

The minimum required supply voltage must provide at least
9V excitation to the sensor, and may be caiculated as fallows.

Vg = %+ (0.02 % R}, where

Vg is the minimiut required supply voltage in volts DC
R, is total loop resistance in ohms.

Output Current
4 to 20mA, ? wire.

Combined Non-linearity, Hysteresis and Repeatability
£0.1% ES, BSL for all ranges.

Zero Offset & Span Setting
+0.25% £5. maximum.

Long Term Stability
Typicalty +0.1% FS./annum.

Operating Temperature Range
-5" to +140°F {-20" to +60°C).

Compensated Temperature Range
+30° 10 +86°F {-2° 10 +30°C}L.

Temperature Effects
+0.3% F5. Total Error Band for ranges of 5 psi and above.
+0.6% FS. Totai Error Band for 1 and 2.5 psi ranges.

Pressure Connection
Depth cone with radiat inlet holes,

Electrical Connection

Vented polyurethane depth cable

3 feet supplied as standard

Longer lengths available on request.

Ingress Protection
NEMA 6 (IP68) to 2300 feet of water.

insulation
Greater than 100 Megohms at 500 Vd.c.

Safety

EMC and Surge Protection

Electrostatic Discharge  £4 kV in contact with unit
{per IEC 61000-4-2) +8 KV in air

Radiated RF Immunity 80 to 1000 MHz @10 V/im
(per IEC 61000-4-3)

Fast Transient
(per IEC 61000-4-4)

+1 KV @5/50 ps e/ Th

Surge Lines to Ground
(per IEC 61000-4-5)

+1kV (42 ohm Source) @ 1.2/50 psTr/Th

Conducted RF immunity .15 to 80 MHz 10V/m

(per IEC 61000-4-6)

FM and CSA Approved, Class |, Div. 1, Groups A, B, C, D
Intrinsicalty Safe: ATEX Intrinsically Safe Approval

Specify approval required.

Note; Consult factory for FM or CSA Intrirsically Safe, Class 1, Div 1,

Groups A, B, C, D and ATEX Intrinsically Safe EEx ia lIC
(-40°C < Ty, < 80°C)

- +0.6% F.5.Total Error Band for 1 and 2.5 psi ranges.

Druck

Operating Pressure Range

1, 2.5 psig .

5,10, 15, 20, 3G, 50, 75, 100, 159, 200, 300, 500, §00 psia or psig
Other pressure units can be specified.

Overpressure

8x far 1 and 2.5 psig ranges

6x for 5 psig range

4x for ranges of 10psi and above up to a maximum of 2000 psi.

Pressure Cantainment

10x for 1, 2.5, and 5 psig ranges

6x for ranges of 10 psig and above to a maximum of 2000 psig;
3300 psi for all absotute ranges.

Media Compatibility
Fluids compatible with titanium, aceta! and polyurethane.

Excitation Voltage
10 Volts at SmA maximum.

Output Voltage

25mV for 1 psig range

50mV for 2.5 and 5 psi ranges
1GGmV far ranges 10 psi and above
Qutput is ratiometric to supply.

Common Mode Voltage
Typically +3.5 to +§V with respect to the negative supply
at 10V excitaticn,

Combined Mon-linearity, Hysteresis and Repeatability
+0.1% F.S. BSL for all ranges.

Zero Setting
+3mV maximum.

Span Setting
£10mV maximum.

Long Term Stability
Typically £0.1TmViannum.

Operating Temperature Range
-5* to +140°F (-20° to +60°C).

Compensated Temperature Range
+30° to +86°F (-2° to +30°C}.

Temperature Effects
+0.3% F.S.7ctal Error Band for ranges of § psi and above.

Pressure Connection
Depth cone with radial intet holes.

Electrical Connection

Vented polyurethane depth cable

3 feet supplied as standard

Langer lengths available on request.

Ingress Protection
NEMA 6 {IP68)} to 2300 feet of water.

Insulation
Greater than 100 Megahms at 500 Vid.c.

Safety

EMC emissions ENS0081-1
EMC immunity EN50082-2
Certification CE Marked

£, CSA and UL Approved Class | Div. | Groups A, B, C, D
intrinsically Safe.




PTX/PDCR 1830 Series

Depth and Level Pressure Sensors

ORDERING INFORMATION -

Please state the following:-

(1) Type number

(2} Pressure range

(3) Gauge or absolute

(4) Vented electrical cable length
3 ft. supplied as standard.

For non-standard requirements please
refer to Druck.

ASSOCIATED PRODUCTS

Special Depth/Level Transmitter
PDCR/PTX 1880

* Suitable for aggressive environment
+ TefzelfTitanium construction

* Compact 0.69" diameter

+ Accuracy: £0.1%

* 4-20mA or mV output

_ * Seawater compatible

Cable Termination with Remote Electronics
5CuU-220

= 2-wire 4-20mA

+ Desiccant Indicator

+ Bin-Rail for lightning suppressor

« NEMA 4X

Cable Termination STE 110

+ Low maintenance

+ Desiccant indicator

+ Suitable for all sensors

+ Rated NEMA 4X

* DIN-Rail for lightning suppressaor or
IS barriers

Pressure Level Handbook
* Full range of products

« Installation details

+ Application information
+ Lightning protection

Lightriing Arresters

MDK-24 2-wire
MDK-LC 4-wire
MDK-LV 3-wire

« DIN rail mountable
+ Fits in STE 110 & SCU 220

Signaf Conditioners/Controtlers
DPI 280 Series

» Dual Scaling

+ Suitable for all sensors

* Programmabile features

» Level controllmeasurement

« RS 232 and RS 485 interface

+ Up to 4 flexibie alarms

Druck

Portable Barometric Standards DPi740
+ Battery powered

+ Pocket-sized

« Barometric range

« Accuracy: £0.015% value

- Stability: 100 ppm{year

Field Pressure Calibrator DPI 600 Series
= Accuracy: £0.05% ES.

- Integral ranges to 500 psi

+ Voltage/current power source

- Higher ranges to 10,000 psi available
+ Intrinsically safe operation opticnal

* Integral pressurefvacuum generation

Continuing development someatimes neces-
sitates specification changes without
notice. N

Druck is an 1SO 8000 @

registered company.

DP1 280 Series Digital Process Indicators

DP1 600 Series Field Portable Pressure Calibrators

INSTALLATION DRAWINGS: Dlmensmns in inches (NOT TO SCALE)

; I--— 3.6 -max

3]

T

POCR 1820
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(E:[ jl: 55

— M14 % 1.5 exposed thread
with nose cone removed

Length to-order—— 77__:

- == Lengthtor order—

0.69 Dia.

T

PTX 1830

e M14 x 1.5 exposed thread
with nose cone removed

% ver
Black

PDCR 1830

Electrical Connection

Vented polyurethane cable

Red Positive supply

White Megative supply

Yellow Positive output

Blue Negative autput

Shield caonnected to case

Any other conductars rot connected,

PTX 1830

Electrical Connection

Vented polyurethane cable

Pasitive supply

Megative supply

Shield - connected ta case

Any ather conductors not connected.

4 Dunham Drive

Tel: {203) 746-0400
Fax: (203) 746-2494

wwaw.druck.com

Druck

Druck Incorporated

WWwW.pressure.com

Representative

New Fairfield , CT 06812

E-Mail: usa.sales@druck.com

PDS-A065 06/02
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Bourdon Tube Pressure Switches

Pressure Ranges to 8000 psi (551.6 har)
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Customers tell us that this is the best pressure switch made. The
Mereoid D Series is one of the world’s broadest lines of pressure
switches. Whatever your application might be, it is most probable it
can be fully satisfied with a D Series pressure switch.

The D Series has extremely high sensitivity and great repeatability.
The DA Models are equipped with two external adjustments, one for
seiting high pressure operating point, the other for setting low pres-
sure operating point. Deadband, the difference between high and low
setpoints, is adjustable over the full scale, The DS Models are equipped
with a single external adjustment for setting operating point only. The
deadband is fixed at a factory setting and cannot be altered in the field.
For switches choose between the snap action switch, hermetically
sealed snap action switch and hermetically sealed mercury switch.

Options

Explosion-Proof Enclosure, Series DAH - Suitabie for Class |,
Groups C and D; NEMA 7; Class II, Groups E, F, G; Class Il NEMA
9 and 9A, Division 1. Add “H” to model number after DA or DS.
Example: DAH-31-153-7

FM Approved: For general purpose and explosion-proof models
listed above in agency approvals. Add “F” to modet numher after
DA, DS, DAH or DSH.

Examples: DAF-31-153-7 or DAHE-31-153-7

Other Options (Consult Factary): DPOT switches or other
switch types, fixed deadband mercury switch units for low dead-
band applications, manual reset operation, two-stage operation,
Dalrin® bushed maovement for applications with high amounts of vi-

-bration and/or pulsation, fungus proofing, siphon, diaphragm seals,

mounting flange and remote connaction,

CALL 7O ORDER:

FEATURES

* Visible calibrated dial.

* On/cff indication (except hermetically sealed snap switch modsls).

» Adjustable or fixed deadband,

= SPDT snap-action, hermetically sealed snap action or
hermetically sealed mercury switch.

* External switch setpoint adjustments.

« Minimum deadband is obtainable at any peint in the range.

* Pressure ranges of full vacuum to 8000 psig.

* UL listed, CSA approved. Many models FM approved.

* General plrpose, weatherproof or explosion-proof enclosures.

SPECIFICATIONS

Waetted Materials: Brass, 403 85, or 316 58.

Temperature Limit: 180°F {82°C).

Pressure Lirmit: Maximum pressure of the operating range.
Enclosure Rating: General purpose, weatherproof or explosicn-proof.
R'epeatability: 11% of full operating range, £1.5% on DS-7300 med-
els.

Switch Type: SPST mercury switch, SPDT mercury switeh, SPDT snap
switch, or SPDT hermetically sealed snap switch. Other circuit types
available,

Electrical Rating: See model charts.

Electrical Connections: Screw terminal.

Conduit Connection: General purpose: 1/2” hole for condiit hub,
Weatherproof: 1/2” conduit hub. Explosion-proof: 3/4” female NPT,
Process Connection: General purpose and weatherproof: 1/4” male
NPT, 1/2"male NPT on ranges 155 and 1685, Explosion-proot: 1/2 male
NPT and 1/4" female NPT

Mounting Orientation: Vertical.

Set Point Adjustment: Thumbscrew.

Weight: General purpose: 4 Ib (1.8 kg), weatherproof: 6 Ib (2.7 kg),
explosion-proof: 8 Ib (3.5 kg).

Deadband: See maode! chart.

Agency Approvals: CE, UL, CSA, FM,

U.S. Phong 219 879-8000 + UK. Phone {+44) (0)1494-461707 «  Asia Pacific Phone 61 2 4272-2055 59




MODELS
D Series Pressure Switch with Mercury Switch and Weatherproof Enclosure
Adjustable Deadband
Bourdon | Adjustable Miimum| SPOT SPST Open SPST Close Mrgmum | SPST Open SPST Close
Tube | Operaling Doad- | 4A @120V on Increase on Increase Dead- on Increase an Increase
Material | Range bard 2A@ 20V 1CA @20V 1A @120V band SA @ 120VAC | SA@120NVAC
(psig) {peig) AC/DC 5A @ 240V S5A@z240V fpsig) 2A @ 240 VAC | 2A @ 240 VAC
ACIDC ACIOC 2.5A @ 120 VDG| 2.54 @ 120VDC
1A @ 240 VDC 1A @ 240 VDC
030 Hg Vac 2°Hg | DAW-33-153-2 DAW-33-2-2 | DAW-33-3-2 1"Hg | DAW-533-2-2 DAW-533-3-2
WHoVac-12 | ¢ DAW-33-153-3 DAW=33-2-3 | DAW-33-3-3 0.5 DAW-533-2-3 DAW-533-3-3
25 Hgvac-50 | 3.5 DAW-33-153-27 DAW-33-2-27 | DAW-33-3-27 2 ‘DAW-533-2-27 | DAW-533-3-27
17815 1 DAW-33-153-1 DAW-33-2-1 DAW-33-3-1 05 DAW-533-2-1 DAW-533-3-1
Brass | 1/8-20 1 DAW-33-153-3A | DAW-33-2-3A | DAW-33-3-3A 05 DAW-533-2-3A | DAW-533-3-3A
1-35 175 | DAW-33-153-4 DAW-33-24 | DAW-33-3-4 75 | DAW-533-2-4 DAW-533-3-4
2-60 3 DAW-33-153-6 | -DAW-33-2.5 | DAW-33-3-5 1. | DAw-533-2-5 DAW-533-3-5
5-100 375 | DAW-33-153-6 DAW-33-26 | DAW.-33-3-6 2 DAW-533-26 | DAW-533-3-6
5-150 6 DAW-33-153-7 DAW-33-2-7 | DAW-33-3-7 3 DAW-533-2-7 DAW-533-3-7
10 -200 8 DAW-33-153-8 DAW-33-2-8 | DAW-33-3-8 35 DAW-533-2-8 DAW-533-3-B
10 =300 12 DAW-33-153-0 DAW-33-2.9 | DAW-33-3-9 & "DAW-533-2-9 | DAW-533-3-9 :
3 HgVac-80 | 6 DAW-23-153-256 | DAW-23-2-255 | DAW-23-3-255 3 DAW-523-2-255 | DAW-523-3-255
Mg vac-75 |8 DAW-23-153-265 | DAW-23-2-265 | DAW-23-3-265 4 DAW-523-2-265 | DAW-523-3-265
2-60 4 DAW-23-153-55 DAW-23-2-55 | DAW-23.3-55 - 25 DAW-523-2.55 -| DAW-523-3-55
5- 100 ) DAW-23-153-65 | DAW-23-2-65 -] DAW-23-3-55 .3 _DAW-523-2-65 | DAW-523.3-6S -
10 - 200 8 DAW-23-153-85 | DAW-23-2-65 | DAW-23-3.85 4 DAW-523-2-85 | DAW-523-3-85
403 | p-3m 1 DAW-23-153-95 | DAW-23-2-95 | DAW-23-3.95 7 DAW-523-2-95 | DAW-523-3-95
Stainless { 15 _ 350 14 DAW-23-153-9AS | DAW-23-2-0A5 | DAW-23-3-GAS 7 DAW-523-2-9AS | DAW-523-3-9AS |’
_ Steel | a5_pon ‘25 DAW-23-153-106 | DAW-23-2-105 | DAW-23-3-10S 15 DAW-523-2-10S | DAW-523-3-108
50 - 1000 60 DAW-23-153-115 | DAW-23-2-115 | DAW-23-3-115 40 DAW-523-2-11S | DAW-523-3-118
100 - 1500 80 DAW-23-153-125 | DAW-23-2-12S | DAW-23-3-12§ 50 DAW-523-2-125 | DAW-523-3-125 |
-1 300~ 2500 ‘150 | DAW-23-153-13§ | -DAW-23-2-13S%| DAW-23-3-138 i 100" il DAW-523:2-135 | DAW-523-3135
500 - 5000 450 DAW-23-153-155 | . DAW-23-2:155 | DAW23-3-155_|. ‘200 , | DAW-523-2-155 | DAW-623-3-155
800 - 8000 750 DAW-23-153-165 |  DAW-23-2-165 | DAW-23-3-165 400 DAW-523-2-165 | DAW-523-3-165
W HgVac-75 | 7 DAW-43-153-26E | DAW-43-2-26E | DAW-43-3-26E 3.5 DAW-543-2-26E | DAW-543-3-26E
o 15275 A a3 | DAW-43-153-23¢ |~ DAW-43-2-23E |-DAW-43-3-23 - |2 | DAW-543-2-23E7| DAW-543-3-23E°
a1 .| 10-100 - 7 _DAW-43-153-6E | DAW-43-2-6E -| DAW-43-3-6E » .35 | DAWB43-2-6E | DAW-543-3-6E -
Stainless | 10130 B DAW-43-153-24€ | DAW-43-2-24E | DAW43-3-24E 3 ' DAW-543-2-24E | DAW-543-3-24E
Totea | 10-300 18 DAW-43-153-9E | DAW-432.9E | DAWA43-3-9E | 5 . | paw-543-2.9 | DAW-543-3-9E
noo e cp30-400 a0 ‘DAW-43153°21E |7 DAW-43-2-21€'| DAW-43-3-21E 15 DAW-5432-21E | DAW-543-3-21E
T 75800 175 .| DAW43-153-228" | DAW-43:2-22F | DAW-13-3-22E . 35 ;| DAW-543-2.22E | DAW-543-3-22E
100 - 1000 100 DAW-43-153-11E | DAW-43-2-11E | DAW-43-3-11E 45 DAW-543-2-11E | DAW-543-3-11E
200 - 2500 210 DAW-43-153-13E | DAW-43-2-13E | DAW-43-3-13E 110 DAW-543-2-13E | DAW-543-3-13E

O Series Pressure Switch with Snap Action Switch and Weatherproof Enclosure

Adjustable Deadband Fixed Deadband Herretically Sealed, Fixed Deadband
SPDT: 15A @ 120/240 VAC SPDT, 15A @ 120/240 VAC SPOT: 6A @ 120/240 YAC, 54 res,@30 VDC
Bourdon | Adjustable Mirknum | Moda Number Fxed Modal Numbor Fixed Model Number
Tube Operating Dead- Dencband Deadband
Material | Range tand fosig) {psig)
{psig) (psig)
0-30" Hg Vac g Hg DAW-7033-153-2 DSW-7233-153-2 DSW-7333-153-2
107 Hg Vac - 12 4 DAW-7033-153-3 . DSW-7233-153-3 DSW-7333-153-3
» 25" Hg Yac 50 8 ‘DAW-7033-1583-27 -7 ... +:|72.5°; 2|:DSW-7233:153:27 - - DSW-7333:153°27 1 |-
- 1815 . 4 . <DAW-T033-153-1 - | .~ 1.5 | DSW-7233-153-1 . DSW-7333-153-1 .
Brass 1/8-20" 7 4 ‘DAW-703311533A | © 1.5 DSW-7233-153-3A° DsW-7333-153:34°
1-35 5 DAW-7033-153-4 1.5 DSW-7233-153-4 DSW-7333-153-4
.2- 60 6 -DAW-T7033-1535" | 2 “2 ] DSw.7233-153-5 |- DSW:7333-153- 5c i
F5-100 . 9 - DAW- 7033-153~5 25- | osw-7233-153-6 .| . DSW- 7333-153-6 .
T 5-150 18 DAW-7033-153-7 3 DSW-7233-153-7 | " DSW-73331537
10 - 200 16 DAW-7033-153-8 4 DSW-7233-153-8 DS$W-7333-153-8
. 10~ 300 25 - DAW-7033-153-9 | 5 DSW-7233-153-9 |- - -DSW-7233-153-9 "
30" Hg Vac - 60 12 DAW-7023-153-255 3.5 DSW-7223-153-258 DSW-7323-153-255
30" Hg Vac - 75 15 DAW-7023-153-265 35 DSW-7223-153-268 DSW-7323-153-265
o260 1.9 | sDAW:7023-153-56 | '3 .| DSW-7223-153-55" .- - DSW-7323:15355
PR A - T o SR DR T I N AW-7023-153-65 " |+ 335 « 3| DSW-7223-153:65 |« +DSW-7323:153-65 |
1 1o-~200 15 DAW-7023-153-85 " 4 DSW-7223-153:85 " DSW-7323-153°85
403 10 - 300 19 DAW-7023-153-95 5 DSW-7223-153-95 DSW-7323-153-95
Sarlessy ag_as0 . o |-20 o, -DAW-7023-153-9A8 (s on b .| Dsw-7223-153-9as]. - . - |~ D5W-7323-153-9A5"
o Stesl Jtaseng v | 45 2" paw 7023453408 ) . . - | DSW-7223-153-108]." ') DSW-7323-153-105 |, o
" 1750 - 1000 1 es "DAW-7023:153-11S | | DSW-7223-153-11S] ‘DSW-7323:153:115° " -
100 - 1500 130 DAW-7023-153-125 DSW-7223-153-125 DSW-7323-153-12S
‘ ~ 3002500 -~ 260 | DAW-7023-153-138 |- -~ DSW-7223-153-138[. : - -, _|-Dsw-7323.153-138°
. ~ 1,500 - 5000 L 800 . | .DAW- 7023- 153-158.| | Dsw-7223-153-158] . DSW-7323-153-158 | °
800 - 8000 1500 | DAW-7023-153-165" 500 DSW-7223-153-165 - )
30 Hg Vac— 75 19 DAW-7043-163-26E a5 DSW-7243-153-26E DSW-7343-153-26E
SRR AR B - 1 8% | JDAW-T043-153:23E( ° 4, .| DSW-7243-153:23€| - "DSW-7343-153:23E
s aig t-10= 100 o[ 1o |.DAW-To43-183:6€: (.. 35 - DSW-7243-153-6E |- | DSW-7343-153-6E",
Stainless "10-150 1" DAW.7043-153-24E 4 DSW-T7243-153:24E © DSW-7343:153:24E
Steel 10 - 300 | 28 DAW-7043-153-9E 8 DSW-7243-153-9E DSW-7343-153-9E
oo | -30+400 H 520 - |mDAW-7043:153:21€E1 - - 1710 .DSW-7243-153-21E " DSW:T343-153:21E
ol ol 7s—Boo L T 2ot «DAW-TO43 153226 |20 V725 DSW-7243-153-22E] 0 \DSW-7343 153-22E
’ | 100-"1000 190" | "DAW:7043-153-11E| ¢ | 35 DSW-7243-153-11E[ " DSW-7343:153-11E" -
200 - 2500 400 DAW-7043-153-13E 75 DSW-7243-153-13E NSW-7343-153-13E
CALL TO ORDER:  U.S. Phone 219 878-3000 «» UK. Phane (+44) (011494-461707 +  Asiz Pacific Phane 61 2 4272-2055 61



MODELS

D Series Pressure Switch with Mercury Switch and General Purpose Enclosure

60

Adjustahle Dearlband
Bourdon Adjustable Minimum | SPOT SPST SPST Minimum | SPST Open SP5T Close
Tube Operating Deadband | 1A @ 120V Open on Close on Deadband | on Increase onlncrease
Material Range {psig) 2A@ 240V Increase Increase (psig) 54 @ 120 VAC 54 @ 120VAC
(psig) ACDC 10A@ 120V | 10A®@ 120V 2A @ 240VDC 24 @ 240VDC
5A@ 240V 5A @ 240V 2.5A @ 120VDC| 25A@120VDG
AC/IDC AC/DC 1A@240VDC | 1A@ 240 VDU
0-30"Hg Vac 2 Hg DA-31-153-2 DA-31-2-2 DA-31-3-2 1"Hg DA-531-2-2 DA-531-3-2
10 Hg Vac - 12 | 1 DA-31-153-3 DA-31-2-3 DA-31-3-3 0.5 DA-531-2-3 DA-531-3-3
25 Hg Vac-50 | 3.5 DA-31-153-27 | DA-31-2-27 | DA-31-3-27 2 DA-531-2-27 DA-531-3-27°
W8 - 15 4 DA-31-153-1 DA-34-2-1 DA-31-3-1 0.5 DA-531-2-4 DA-531-3-1
1/8 - 20 1 DA-31-153-3A | DA-31-2-3A | DA-31-3-3A 05 DA-531-2-3A DA-531-3-3A
Brass 1-35 1.75 DA-31-153-4 DA-31-2-4 DA-31-3-4 075 DA-531-2-4 DA-531-3-4
2-60 3 DA-31-153-5 DA-31-2-5 DA-31-3-5 1. DA-531-2-5 DA-531-3-5
5-100 3.75 DA-31-153-6 DA-31-2-6 DA-31-3-6 | 2 DA-531-2-6 DA-531-3-6
5- 150 8 DA-31-153-7 DA-31-2-7 DA-31-3-7 3 DA-531-2-7 DA-531-3-7
10 - 200 8 DA-31-153-8 DA-31-2-8 DA-31-3-8 35 DA-531-2-8 DA-531-3-8
10 - 300 12 DA-31-153-9 DA-31-2-9 ‘DA-31-3-9 16 DA-531-2-8 DA-531-3-9
ArHgVac-60 | 6 DA-21-153-255 | DA-21-2-255 | DA-21-3-25§ 3 DA-521-2-258 | DA-521-3-255
30 Hgvac-75 | 8 DA-21-153-265 | DA-21-2-265 | DA-21-3-265 4 DA-521-2-265 | DA-521-3-265
2-60 4 DA-21-153-55 | DA-21-2-58 |-DA-21-3-558 ~ 25+ DA-521-2-55 | DA-521-3-55
5-100 - 6 DA-21-153%6S | DA-21-2-65- |. DA-21-3-68 |3 DA-521-2-65 DA-521-3-65" -
10 - 200 8 DA-21-153-85 | DA-21-2-85 | DA-21-3-85 4 DA-521-2-88 DA-521-3-85
403 10300 14 DA-21-153-95 | DA-21-2-95 | DA-21-3-95 7 DA-521-2-95 DA-521-3-95
Stainless | 40 - 350 4 ‘DA-21-153-9A8 | DA-21-229A5 | DA-21-3-9AS{ 17 0A-521-2-945 | DA-521-3-945
Stesl . 25-800 25 DA-21-153-105 | DA-21-2-105 {.-DA-21-3-108 15 DA:521-2-105 | . DA-521-3-10S.
50 - 1000 80 DA-21-153-115 | DA.21-2-115 | DA-21-3-115 40 DA-521-2-11§ | DA-521.3-118
100 - 1500 90 DA-21-153-125 | DA-21-2-12S | DA-21-3-12% 50 DA-521-2-125 | DA-521-3-12S
|- 3002500 - 150 .| 0A-21-153-138 | DA-21-2-1357[*DA-21:3-135: S L DA-521:2-135. |- DA-521-3.13§
' 500 - 5000 450 "DA-21-153:158 |, DA-21-2-158 | DA-21-3-155 | A+200!. DA-521-2-485 | DA-521-3-15§"
800 - BOOD 750 DA-21-153-165 | DA-21-2-165 | DA-21-3-165 400 DA-521-2-165 | DA-521-3-165
30 HgVac-75 | 7 DA-41-153-26E | DA-41-2-26E | DA-41-3-26E 35 DA-541-2-26E | DA-541-3-26E
5757 3 DA-41-153-23E | DA-41-2-23E |’ DA-41-3-23E |~ 12 ‘DA-541-2°23E || DA-541- 3'-235
] 10-100 7 DA-41-153-6E | DA-41-2-6E | DA-41-36E | - 35.. :| DA-541-2-6E DA-541-3-6E °|
316 10-150 6 DA-41-153-24E | DA-41-2-24E | DA-41-3-24E | 3 ‘| DA-541-2-24E | DA-541.3.24E°
Stainless | 10 - 300 18 DA-41-153-9E | DA-41-2-9E | DA-41-3-9E 5 DA-541-2-9E DA-541-3-9E
Stéel * °| 30-400 30 -] DA-41-153°21€ | DA-41-2-21E {~DA™41:3-21E NRE "DA-541-2-21€ .| DA541-3-21E°
- L | 75-800 - 75 '| DAZ41-153-22€ | DA-41-2-22E | . DAZ41:3-22E |~ "35.2 .|.DA-541-2-22E " | DA-541-3-22E
100 - 1000 100 DA-41-153-11E | DA-41-2-11E | DA-41-3-11E 45 DA-541-2-11E | DA-541-3-11E
200 - 2500 210 DA-41-153-13E | DA-41-2-13E | DA-41-3-13E 110 DA-541-2-13E | DA-541-3-13E
D Series Pressure Switch with Snap Action Switch and General Purpose Enclosure
Adjustable Deacbard Fixed Deadband Hermetically Sealed, Fixed Deadoand
SPDT: 15A @ 1207240 VAT SPDT: 154 @ 120/240 AG SPOT: 5A @ 120/240 VAC, 5A res. @ 30 VDG
Bourdon | Adjustable Minimum | Model Fixed Mode! Fixed Model
Tube Operating Range | Deadband | Number Deadband | Number Deadband Mumber
Material (psig) (psig) (psig) {psig)
0-30"Hg Vac 9 Hg DA-T031-153-2 T Hg DS-7231-153-2 5 Hg DS-7331-153-2
10 Hg Vac - 12 | 4 DA-7031-153-3 1.5 DS5-7231-153-3 3 DS-7331-153-3
25" Hg Vac -'50 [ 8 DA-7031-153-27 .25 ‘DS-72312153-277| -, | 375 DS-7331153-27 |
1/8-15 4 ‘DA-7031-153-1 " |as D5:7231-153-1 3 . DS-7331-153-1
1/8 - 20 4 DA-T031-153-3A 1.5 DS-7231-153-3A a DS-7331-153-3A
Brass | 1-35 5 DA-7031-1534 1.5 DS-7231-153-4 3 DS-7331-153-4
o fe-s0 . ) DA-70312153-5 - L2~ | DS-7231-153-5_ 7] 3: - D§i7331-153°5 |
§-.100° ‘9. DA-7031-153-6 :v|ps-7e31-158.8,. |:375. " DS-7331-153-6 ..
5-150 16 DA-7031-153-7 D5-7331-153-7 525 B5-7331-1537
10 - 200 16 DA-7031-153-8 4 D$-7231-153-8 6.75 05-7331-153-8
<oe e 10-300 255, *|'DA-7031-153-9. | B i ‘DS-7231-153-9 . |v ey {0~ . DS-7331-1539° " ¥ X 1)
30"Hg Vac-60 | 12 DA-7021-153-255 3.5 DS-7221-153-255 5.25 DS-7321-153-25%
80°"Hg Vac - 75 | 15 DA-7021-153-265 35 DS-7221-153-265 5.25 DS-7321-153-26S
. : _52 80 : g -| PA7021:153-55. [ B s (| P5.7221-163-58 FasT” /D5-7321-183°55 |+ N
: "5 -100 13 DA-7021-153-65 :Jras | Ds-7221-153-68 525 DS-7321-153-68" )
403 10 200 15 0A-7021-153-85 4 DS-7221153-88 IRVE: DS-7321-153-85
Stainless | 10 -300 19 DA-7021-153-95 6 DS-7221-153-95 10.5 DS-7321-153-9S
Steel | 40-330 20 - | DA-7021-153-9AS| . -6 % °|'DS-7221-153-0A5] | 10.5 " DS-T321-153:0AS5|" . .
P | 25 -600 ‘45 DA-7021:153-10S | 30 ‘1 DS8-7221:153-105 | . DS-7321:153-108 [, .~ ¢
80 - 1000 95 DA-7021-153-118 DS-7221-153-11§ DS-7321-153-115
100 - 1500 130 DA-7021-153-125 DS5-7221-153-12S D5-7321-153-128
- 3| 3002500 . ] -260. DA-70214153135 |- | ps*7221:453-135 I Ds-7321-153-13s >
€1.-500- 8000+ . [ 900+ 7 - | DA-T021-153-155 |- ° “1 DS-7221-153.155 .. D$-7321-153,155 .
80O - 8000 1500 DA-7021-153-16S DS-7221-153-165 :
80"Hg Vac-75 | 10 DA-7041-153-26E DS-7241-153-26E 5.25 DS-7341-153-26E
] - PR S - N “ | DA-T041:153:23E | . |1 DS7241153°23E ] - 6.~ . 'DS-73417153°23E |
316 -gf. 10-100 - A0 |'DA-T041-153-6E | " DS:7241-153-6E_ 1, 525 DS-7M1-153-6E_| .
Stainless | 10- 150 11 DA-T7041-153-24E D5-7241-153-24E 6,75 DS-7341-153-24E
Steel 10-300 28 DA-7041-153-9E 8 DS-7241-153-9E 12 DS-7341-153-9E
a0 .30 -400- 52 DA-7041-153-21E |7, 210 .. I'DS-7241-153°21E] . {18 DS-7341-183-21E4 - .
A . 75800 20 27| DAZTO4-153-22E | 25 7, i|'Ds-7241-153-228| -« 5| 375 © DS-7341-153:22E |- s
100 - 1000 190 DA-7041-153-11E 35 D5-7244-153-11E 52.5 D5-7341-153-11E
200 - 2500 400 DA-7041-153-13E 75 DS-7241-153-13E 12,5 DS-7341-153-13E
VISIT CUR WEBSITES:  www.dwyerinst.com =  wwwdwyer-instcouk = www.dwyeriost.com.au
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Pow-R-Line C

CUTLER-HAMMER DISTRIBUTION SWITCHBOARDS

Pow-R-Line T Switchboards

Cutler-Hammer Distribution Switchboards
combine a space-saving design with
modular construction and ingreased sys-
tems ratings to provide economical and
dependable electrical system distribution
and protection,

Features

BO00A maximum main bus rating.
500V AC and below.

Front or rear accessible.

Type 1 of Type 3R enclosures.

ANSI-81 gray powder coat paint finish.

a o o o om

The IQ famlly of microprocessor-based
metering and monitoring devices.

n Utility metering provisions.

# Transient Voltage Surge Suppression
(TVSS).

u Ground fault protection on mains
and distribution devices.

n Busway and transformer connections.

n Complete protective device
accessory capability.

n 65 KAIC standard bus bracing.
Optional 1GC or 200 kKAIC.

o Standard tin-plated aluminum bus.
Optional copper or sifver-plated copper bus.

# Meet NEMA Standard PB-2
and UL 891,

1 Seismically gualified.

Lhility metering compartments are available to
meet standard or specific requirements. Units can
be arranged for hot or cold sequence,

2| Distnbution Switchboards

Group Mounted
Distribution Switchboards

Main Devices

a DS/DSL Power Circuit Breakers,
800-4000A, fixed or drawoui.

o SPB Insulated Case Circuit Breakess,
B00-5000A fixed, 800-4000A drawout.

& Magnum DS Power Circuit Breakers,
800-5000A, fixed or drawout.

8 Molded case circuit breakers,
400-2500A, fixad mounted.

# Bolted pressure switches,
800-5000A.

# FOPW Fusible Switches, 400-1200A.

Group Mounted Distribution Devices

& Molded case circuit breakers,
15-1200A.

n FDPW Fusible Switches, 30-1200A.

The single chassis design provides device Tlexi-
bility, accommodating both circuit breaker and
{usible switches.

* Maghur BS

Power Circuit Breakers

1Q Metering and Monito{-ing Devices

These microprocessor-based devices
provide more usable information with
greater accuracy than is usually obtainable
with conventional meters and swilches.
tQ devices monitor and display electrical
daia from basic amperes and volts to
complete system parameters including
detailed power quality information.

1Q Analyzer 1Q Cata 14 200
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ControlWave®
Process Automation Controller

ControlWaveis ahighly adaptable, high performance
Process Automation Controller with exceptional net-
working capability to provide a complete Process
Automation Management Solution. Designed with a
great emphasis on scalability and modularity, Control-
Wave ¢can be configured to maximize the performance
of a wide range of control systems, from small or
mid-size applications to large ones. Additionally, due
to its small form factor and rugged industrial design,
ControlWave offers an outstanding ability to match
the requirements ofthe mostdemanding process plant
and remote SCADA system environments. Above all,
Bristol Babcock has developed this innovative control-
lerto provide cost-effective solutions by minimizing the
time required for installation and configuration.

Through this new open architecture, ControlWave
provides an ideal hybrid union of PLC, RTU and DCS
without compromising the unigue features and capabil-
ities of each product. Consequently, the Control\Wave
ProcessAutomation Controller notonly introduces the
great possibilities of an open architecture for emerg-
ing communication standards, but it also provides a
simple solution for existing networks. From its con-
ception, Control\Wave was intended as a very flexible
system capable of satisfying the requirements oflocal,
expanded, remote and distributed I/Q combinations.

it is widely accepted as a scalabie piatform because -

it can be used for small applications using a single
rack, butit can also be expanded to large applications
spanning an entire plant.

oy
ff)‘ R T

Hardware Features

« 586 based processor provides unparalleled
perfarmance

+  Up to three 100/10 MB Ethernet ports
« Ethernet remote /O
+  Up to four serial communication ports

= 2,4, and 8 I/O slot panel mount stainless steel
chassis, panel or 19" rack mount on 8 slot
chassis

+ Single and double density IO modules
+  Hot Swap I/O replacement

+ Security key-lock to prevent unauthorized
access

+ Internal loop power for I/Q simplifies installation

*  AQs maintain last/preset value on CPU
Watchdog

+ DOs maintain last or zero value on CPU
Watchdoeg

+  Wide temperature range (-40 to +70°C)

» Class |, Div. 2 hazardous location and CE.
approval

» QOpen, industry standards for programming,
configuration and communication

PART OF THE '( FKI GROUP OF COMPANIES
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Diesel Generator Set

Model DFEG 60 Hz
EPA Emissions

350 kW, 438 kVA Standby
320 kW, 400 KVA Prime

Description

The Cummins Power Generation DF-series commercial
generator set is a fully integrated power generation system
providing optimum performance, reliability, and versatility for
stationary standhy or prime power applications.

A primary feature of the DF GenSet is strong motor-starting
capability and fast recovery from transient load changes. The
torgue-matched system includes a heavy-duty Cummins 4-
cycle diesel engine, an AC alternator with high motor-starting
KVA capacity, and an electronic voltage regulator with three-
phase sensing for precise regulation under steady-state or
transient loads. The DF GenSet accepts 100% of the
namepiate standby rating in one step, in compliance with
NFPA 110 requirements,

The standard PowerCommand® digital electronic control is an
integrated system that combines engine and alternator
controls fer high reliability and oplimum GenSet performance.

Optional weather-protective enclosures and coolant heaters
shield the generator set from extreme operating conditions.
Environmental concerns are addressed by low exhaust
emission engines, sound-attenuated enclosures, exhaust
silencers, and dual-wall fuel tanks. A wide range of options,
accessories, and services are available, allowing configuration
to your specific power generation needs.

Every production unit is factory tested at rated load and power
factor. This testing includes demonstration of rated power and
single-step rated load pickup. Cumming Power Generation
manufacturing facifities are registered to 1SO9001 quality
standards, emphasizing our commitment to high quality in the
design, manufacture, and support of our products. The
generator set is CSA certified and is avaitable as UL2200
Listed. The PowerCommand control is UL508 Listed.

All Cummins Power Generation systems are backed by a
comprehensive warranty program and supperted by a
worldwide network of 170 distributors and service branches to
assist with warranty, service, parts, and planned maintenance
support.

© 2004-2005 Cummins Power Generation

Specifications subject to change without notice

Power
Generation

Features

UL Listed Generator Set - The complete generator set
assembly is available Listed to UL 2200.

L.ow Exhaust Emissions - Engine certified to U.S. EPA
Nonroad Source Emission Standards, 40 CFR 89, Tier 2.

Cummins Heavy-Duty Engine - Rugged 4-cycle industrial
diesel delivers reliable power, [ow emissions, and fast
response to load changes.

Alternator - Severat alternator sizes offer selectatie motor
starting capability with low reactance 2/3 pitch windings; low
waveform distortion with non-linear loads, fault clearing
short-circuit capability, and class H insulation. The
alternator electrical insulation system is UL1446
Recognized.

Permanent Magnet Generator (PMG}) - Offars enhénced
motor starting and fault clearing short circuit capability.

Control System - The PowerCommand electronic control is
standard equipment and provides total genset system
integration, including automatic remote starting/stopping,
precise frequency and voltage regulation, alarm and status
message display, AmpSentry™ protection, output metering,
auto-shutdown at fault detection, and NFPA 110
compliance. PowerCommand control is Listed to ULS08.

Cooling System - Provides reliable running at the rated
power level, at up 1o 50°C ambient temperature.

Integral Vibration Isolation - Robust skid base supporis
the engine, alternator, and radiator on isolators, minimizing
transrnitted vibration.

E-Coat Finish - Dual electro-deposition paint systam
provides high resistance to scratches, corrosion, or fading.

Enclosures - Optional weather-protective and sound-
attenuated enclosures are available.

Fuel Tanks - Dual wall sub-base fuel tanks are also offered.

Certifications - Generator sets are designed,
manufactured, tested, and certified to relevant UL, NFPA,
SO, IEC, and CSA standards,

Warranty and Service - Backed by a comprehensive
warranty and worldwide distributor network.
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Generator Set
The general specifications provide representative configuration details. Consult the outline drawing for installation design.

Specifications — General
See outline drawing 500-3326 for installation design specifications.

Unit Width, in (mm) 60.0 (1524)

Unit Height, in (mm} 71.3 (1812}

Unit Length, in {(mm) 152.1 (3864)

Unit Dry Weight, Ib {kg) 8500 (3856)

Unit Wet Weight, Ib {kg) 8800 (3992)

Rated Speed, rpm 1800

Voltage Regulation, No Load to Full Load +0.5%

Random Voltage Variation +0.25%

Frequency Regulation Isochronous

Random Frequency Variation +0.25%

Radio Frequency Interference IEC 801.2, Level 4 Electrostatic Discharge

IEC 801.3, Level 3 Radiated Susceptibility

Cooling Standby Prime
Standard Set-Mounted Radiator Cooling (Dwg. 500-3326)
Set Coolant Capacity, US Gal (L) 15.3 (57.9) . 153 (57.9)
Total Heat Rejected from Cooling System, BTU/min (MJ/min) 11300.0 (12.0) 10650.0 (11.3)
Heat Radiated to Room, BTU/min (MJ/min) 3485.0 (3.7} 3320.0(3.5)
Air
Combustion Air, scfm (m*/min) 1145.0 (32.4) 1100.0 (31.1)
Alternator Cooling Air, scfm {(m*fmin) 2190.0 (62.0) 2190.0 (62.0)
Radiator Cooling Air, scfm (m*/min) 25000.0 (707.5) 25000.0 (707.5)
Max. Static Restriction, in H20 (Pa) 0.5(124.5) 0.5 (124.5)

Rating Definitions

Standby Rating based on: Applicable for supplying emergency power for the duration of normal power interruption. No
sustained overload capability is available for this rating. (Equivalent to Fuel Stop Power in accordance with 1ISQ3046, AS2789,
DING271 and BS5514). Nominally rated.

Prime (Unlimited Running Time) Rating based on: Applicable for supplying power in lieu of commercially purchased
power. Prime power is the maximum power available at a variable load for an unlimited number of hours. A 10% overload
capability is available for limited time. (Equivalent to Prime Power in accordance with 1308528 and Overload Power in
accordance with 1ISQ3046, AS2789, DING271, and BS5514). This rating is not applicable to all generator set models.

Site Derating Factors
Genset may be operated up to 3650 m {11900 ft} and 40°C (104°F} without power deration. For sustained operation above
these conditions, derate by 1.8% per 305 m (1000 #t) and 10% per 10°C (5.6% per 10°F).
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Engine

Cummins haavy duty diesel engines use advanced combustion technolegy for reliable and stable power, low emissions, and

fast response to sudden load changes.

Electronic governing provides precise speed regulation, especially useful for applications requiring constant (isochronous)
frequency regulation such as Uninterruptible Power Supply (UPS) systems, non-linear loads, or sensitive electronic loads.
Optional coolant heaters are recommended for all emergency standby installations or for any application requiring fast load

accegtance after start-up.

Note: Features included with the engine; battery charging alternator, fuelfwater separator, shutdown low coolant and bypass

oil filtration.

Specifications — Engine

cooling, diesel-fueled

Base Engine

Displacement in® {L) 312.0{14.9)
Overspeed Limit, rpm 2150 50
Regenerative Power, kW 52.00

Cylinder Block Configuration
Battery Capacity

Battery Charging Alternator
Starting Voltage

Lube Qi Filter Types
Standard Cooling System

35 amps

24-volt, negative ground
Single spin-on combinafion element with full flow and bypass filtration
104° F (40° C) ambient radiator

Cast iron with replaceable wet liners, In-Line 6 cylinder
900 amps minimum at ambient temperature of 32°F (0°C)

Cummins Model QSX15-G9 Nonroad 2, Turbo-charged with air-to-air charge air

[Power Output Standby Prime

| Gross Engine Power Output, bhp (kW) 755.0 {(563.0) 680.0 (507.3)
BMEP at Rated Load, psi (kPa) 249.0 (1716.8) 229.0 (1578.9)
Bore, in. {mm)} 5.39 (136.9) 5.39 (136.9)
Stroke, in. (mm) 6.65 (168.9) 6.65 (168.9)
Piston Speed, ft/min (m/s) 1995.0 (10.1) 1995.0 {10.1)
Compression Ratio 17.0:1 17.0:1
Lube Oil Capacity, gt. {L) 88.0(833) 88.0 (83.3)
Fuel Flow
Fuel Flow at Rated Load, US Galfhr (L/hr) 112.0 (423.9) 112.0 {423.9)
Maximurn [nlet Restriction, in. Hg (mm Hg) 5.0(127.0) 5.0 (127.0)
Maximum Return Restriction, in. Hg (mm Hg) 6.5 (165.1} 6.5 (165.1)
Air Cleaner
Maximum Air Cleaner Restriction, in. H.0 (kPa) 25.0 (.2) 25.0 (6.2}

Exhaust

Exhaust Flow at Rated Load, cfm {m¥min)

2600.0 (73.6)

2505.0 (70.9)

Exhaust Temperature,°F (°C)

810.0 (432.2)

805.0 (429.4)

Max Back Pressure, in. Hz0 (kPa) 41.0 (10.2) 41.0 (10.2)
Fuel System [ Full Authority Electronic (FAE) Cummins HPI-TP ]
EFuel Consumption Standby Prime N
60 Hz Ratings, kW (kVA} 350 (438) 320 (400)
toad 174 12 3/4 Full 174 172 3/4 Full
s 9.0 14.3 19.4 241 8.5 13.4 181 | 2241
Galthr
Uhr 34 54 73 91 32 51 69 84

® 2004-2005 Cummins Power Generation
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Alternator

Single-bearing alternators couple directly to the engine flywheel with flexible discs for drivetrain reliability and durability. No
gear reducers or speed changers are used. Two-thirds pitch windings efiminate third-order harmonic content of the AC
voltage waveform and provide the standardization desired for paralleling of generator sets.

A Permanent Magnet Generator (PMG) excitation system limits voltage dip during transient load application, sustains 3-phase
short circuit current at approximately three times raled for up 1o 10 seconds, and is resistant to harmful effects of harmonics
generated by non4inear loads. The alternator delivers excellent performance in applications containing large motors or
sensitive electronics.

Various alternator sizes are available to meet individual application needs. Alternator sizes are differentiated by maximum
winding temperature rise at the generator set standby or prime rating when operated in a 40°C ambient enviranment.
Available temperature rises range from 80°C to 150°C. Not ali temperature rise selections are available on all models. Lower
temperature rise is accomplished using larger alternators at lower current density. Lower temperature rise alternators have
high motor starting kVA, lower voltage dip upon load application, and they are generaily recormmended to limit voltage
distortion and heating due to harmonics induced by non-linear loads.

Alternator Application Notes
Alternator Space Heater - is recommended to inhibit condensation.

Available Output Voltages
Three Phase
[1 110/190
[] 110/220
[1 115/200
[1 115230
[1 120208
{1 127/220
[] 139240
[1 220/380
[1 230/400
[] 2401416
[] 255/440
[1 277/480
[] 347/600
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Specifications -~ Alternator

Design Brushless, 4-pole, drip-proof revolving field
Stator 2/3 pitch
Rotor Direct-coupled by flexible disc
insulation System Class H per NEMA MG1-1.65 and BS2757
Standard Temperature Rise 125(degree)C standby
Exciter Type Permanent Magnet Generator (PMG)
Phase Rotation AU}, BV, C(WwW
Alternator Cooling Direct-drive centrifugal blower
AC Waveform Total Harmonic Distortion <5% total no load to full linear load
<3% for any single harmonic
Telephone Influence Factor {TIF) <50 per NEMA MG1-22.43.
Telephone Harmonic Factor (THF) <3
[three Phase Table' 105° €[105° C[125° C[125° C[125° C[125° C[125° C[150° C|150° C|150° C[150° C
Feature Code B259 | B301 | B258 | B252 | B414 | B246 | B300 | B426 | 6413 | B424 | 8418
Alternator Data 306 305 305 305 306 305 305 305 305 305 305
ISheet Number -
\Voltage Ranges 110/190 | 347/600 | 110/190 | 1207208 | 120/208 | 277/480 | 347/600 | 110/190 | 120/208 | 277/480 | 347/6C0
Thru Thru Thru Thru Thru Thru
A 139/240 138240 | 139/240 | 139/240 139/240 | 139/240
220/360 220/380 | 240/416 | 2401416 2201380 | 240/416
Thru Thru Thru Thru Thru Thrut

2771480 277/480 | 277/480 | 2711480 2771480 | 277/480
Surge kW 512 515 509 512 512 515 515 509 512 515 515
Motor Starting kVA PMG 1896 | 1749 | 1749 | 1749 | 1898 | 1748 | 1749 | 1749 | 1749 | 1748 | 1749
(at 90% sustained
vaitage)
Full Load Current - 110/19G 120/208 110/220 115/230 13%/240 220/380 230/400 240/416 255/440 277/480 347/600

mps at Standby 1328 1214 1148 1098 1052 865 631 607 574 526 421

Rating
Notes:

1. Single Phase Capability: Single phase power can be taken from a three phase generator set at up to 40% of the generator set
nameplate kW rating at unity power factor.

© 2004-2005 Cummins Power Generation Specifications subject to change without notice $-1375m (11/05)



Control System

PowerCommand (2100) Control

PowerCommand (3200) Controt

PowerCommand Control with AmpSentry™ Protection
=  The PowerCommand Confrol is an integrated generator set control system providing governing, voltage regulation, engine

protection, and operator interface functions.
«  PowerCommand Controls include integral AmpSentry protection. AmpSentry provides a full range of alternator protection

functions that are matched to the alternator provided.
s Controls provided include Battery monitoring and testing features, and Sman-Starting control system.
» InPower PC-based service tool available for detailed diagnostics
*  Available with Echelon LonWoarks network interface

+ NEMA 3R enclosure (2100 only)

*  Suitable for operation in ambient temperatures from —40C to +70C, and altitudes to 13,000 feet (5000 meters)
+ Profotype tested; UL, CSA, and CE compliant

AmpSentry AC Protection

Engine Protection

Operator Interface

+  Overcuirent and short circuit shutdown =  Overspeed shutdown +  OFF/MANUAL/AUTO mode switch
*  Overcurrent warming ¢ Low oil pressure waming and shutdown «  MANUAL RUN/STOP switch
«  Single & 3-phase fault regulation «  High coolant temperature warming and «  Panel lampireset switch
*  Qver and under voltage shutdown shutdown +  Emergency Stop switch
«  Qver and under frequency shutdown *  High oil temperature waming +  Alpha-numeric display with pushbuiton
»  Qverload warning with alarm contact e  Low cooclant level wamning or shutdown access, for viewing engine and altemator
+  Reverse power and reverse Var +«  Low cociant temperature warning data and providing setup, controls, and
s Excitation fault (2100 only) *  High and low battery voltage adjustments
+  Weak battery «  LED lamps indicating genset running, not
. Dead baftery in auta, common warning, commeon
«  Fail to start (overcrank) shutdown shutdown
s Fail to grank shutdown *  (5) configurable LED lamps (2100 onty)
= Redundant start disconnect +  LED Bargraph AC data display
s Cranking lockout «  Panel Lighting with switch and timer
+  Sensor failure indication
Alternator Data Engine Data Other Data
e Line to Line and Line to Neutral AC volts «  DC vaoltage s  Genset model data
*  3-phase AC current *  Lube oil pressure «  Start attempts, Starts, running hours
*  Frequency +  Coolant temperature + KW hours (total and since reset)
+  Total and individual phase kW and kVA ¢ Lube oil temperature »  Fault history
»  FAE engine data {varies with engine} »  Load Profile {Hours less than 30% and

hours more than 90% foad)

e  System Data Display (aptional with
network and other PowerCommand
gensets or transfer switches)

Transfer (3200 Control}

outpuls

Governing Voltage Regulation Control Functions
s Integrated digital electronic isochronous . Integrated digital electronic voltage + Data logging on faults
governor regulator +  Fault simulation (requires inPower)
*  Teimperature dynamic governing *»  3-phase line to neutral sensing +  Time delay start and cooldown
¢ Smart idle speed made »  PMG Control Interface «  Cycle cranking
+«  Glow plug contiol {some models) «  Single and thiee phase fault regulation = {4} Configurable inputs
+  Configurable Torque Matching = (4) Configurable outputs {2100 only}

Options
O  QOpen Transition Power Transfer Control QO  Key-type mode switch O Echelon LonWorks interface
O Fast Closed Transition Pawer Transfer QD Ground fault module QO  Digital input and output module(s) (foose}

Control {3200 Control) O  Exhaust Temperature Monitor O Remote Annunciater (loose)
QO  Ramping Closed Transition Powey Q  (8) configurable network inputs and {16)
]

Paralleling (3200 Control)

©2004-2005 Cummins Power Generation
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Generator Set Options

Engine

[] 208/240/480 V thermostatically

controtled coolant heater for ambient
above 40°F {4.5°C)

[1 208/240/480 V thermostaticaliy
controlled coolant heater for ambient
below 40°F (4.5°C)

] 120V 300 W lube oil heater

] Heavy-duty air cleaner with safety
element

— e

Cooling System
[] 125°F {(50°C) ambient radiator

Fuel System

300 Gal (1136 L) Sub-base tank
400 Gal (1514 L) Sub-base tank
500 Gal (1893 L) Sub-base tank
600 Gal (2271 {} Sub-base tank
660 Gal (2498 L) Sub-base tank
850 Gal {3218 L) Sub-base tank
1700 Gal {6435 L) Sub-base tank

P— p— eyt

Alternator

[} 80°C rise alternator

[1 105°C rise alternator

[1 150°C rise alternator

[1 120/240V, 300 W anti-condensation

heater

Control Panel

f] 1207240V, 150 W control anti-
condensation space heater
Ground fault alarm

Paratleling configuration
Power transfer control

Rermote fault signal package
Run relay package

— g gy ey
ot et Al i

Exhaust System

[1 Critical grade exhaust silencer

[]1 Exhaust packages

{1 Industrial grade exhaust siiencer
[1 Residential grade exhaust silencer

Available Products and Services
A wide range of products and services is available to match your power generation system requirements. Cummins Power

Generation products and services include:
Diesel and Spark-Ignited Generator Sets
Transfer Switches

Bypass Switches

Parallel Load Transfer Equipment

Digital Paralleling Switchgear
PowerCommand Network and Software
Distributor Application Support

Planned Maintenance Agreements

© 2004-2005 Cummins Power Generation
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Generator Set

AC entrance box

Batteries

Battery charger

Export box packaging

UL2200 Listed

Main line circuit breaker

Paralleling accessories

Remote annunciator panel

Sound-attenuated enclosure (2

levels) with internal silencers

[1 Spring isolators

{] Weather-protective enclosure with
internal silencer

[1 2 year prime power warranty

[]1 2 year standby warranty

(]

{1

ey e — e — e R
ot b et ] e bt i bt b

5 year basic power warranty
10 year major components warranty -

$-1375m (11/05)



Warranty

All components and subsystems are covered by an express limited one-year warranty. Other optional and extended factory
warranties and local distributor maintenance agreements are available, Contact your distributor/dealer for more jnformation.

Certifications
IS0 9001 1SQ9001 - This generator set was designed and manufactured in facilities certified to 1S09001.

<s P ¢ CSA - This generator set is CSA certified to product class 4215-01.

PTS - The Protolype Test Support (PTS) program verifies the performance integrity of the generator set
design. Products bearing the PTS symbol have been subjected to demanding tests in accordance o
NFPA 110 to verify the design integrity and performance under both normal and abnormal operating
conditions including short circuit, endurance, temperature rise, torsional vibration, and transient
response, including full load pickup.

@ UL - The generator set is available Listed to UL 2200, Stationary Engine Generator Assemblies. The
PowerCommand control is Listed to UL 508 - Category NITW7 for U.S. and Canadian usage.

See your distributor for more information

Power
Generation

Cummins Power Generation
1400 73rd Avenue N.E.
Minneapolis, MN 55432
763.574.5000

Fax: 763.574.5298
www.cumminspower.com

Cummins and PowerCommand are registered trademarks of Cummins Inc.
Detector and AmpSentry are trademarks of Cummins Inc.

Important: Backfeed to a utility system can cause electrocution and/or property damage. Do not connect generator sets to any
building electrical system except through an approved device or after building main switch is open,

© 2004-2005 Cummins Power Generation Specifications subject to change without notice $-1375m (11/05)



Transfer Switches

OTPC PowerCommand®

40 - 3000 Amp
3 Pole and 4 Pole

Description

Designed for continuous current operation and
switching of electrical foads between primary power
and standby generator sets, Cummins Power
Generation Series OTPC PowerCommand automatic
transfer switches monitor the primary power source,
signal generator set startup, automatically transfer
power, and return the load to the primary power
source once the utility returns and is stabilized.

High-pressure silver alloy contacts can withstand
thousands of switching cycles without burning, pitting,
ar welding. They require no routine contact
maintenance and provide 100% continuous current
ratings.

In utility-to-genset applications, the control system
monitors utility and genset power. When utility power
fails or is unsatisfactory, the switch starts the genset

and transfers critical loads to the genset. The switch

automatically transfers loads back to the utility when

utility power returns.

In utility-to-utility applications, the control system
monitors the primary utility source and transfers the
critical load to a secondary utility source when primary
power fails or is unsatisfactory. The switch
automatically transfers loads back to the primary
source when power is restored,

in genset-to-genset applications, the transfer switch
automatically controls multiple gensets, allowing one
genset to power the load with another genset as
standby. The running (lead} unit can be selected
manually or may be changed automatically with a
built-in changeover timer.

® 2004-2005 Cummins Power Generation
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Power
Generation

Optional Features Shown

Features

Advanced Transfer Switch Mechanism - Unique bi-
directional linear actuator provides virtually friction-free,
constant force, straight-line transfer switch action
during automatic operation.

PowerCommand Microprocessor Control - A
standard, fully featured microprocessor control with a
choice of options. All features, settings, and
adjustments are software-enabled for ease of setup
and accuracy. Optically isolated logic inputs and high
isolation transformers for AC power inputs provide
high-voltage surge protection.

Manual Operation - Manual operating handles,
shielded termination, and over-center type contact
mechanisms allow effective, manual operation (40-
1000A switches).

Positive Interlocking - Mechanical and electrical
interlocking prevent source-to-source connection
through the power or control wiring.

Main Contacts - Heavy-duty silver alloy contacts with
separate arcing surfaces and multileaf arc chutes are
rated for total system transfer including overload
interruption,

Easy Service/Access - Plug connections, door-
mounied controls, ample access space, and
compatible terminal markings. The control is field
programmable.

Product lines, Accessories and Services - Cummins
Power Generation offers a wide range of accessories
and services to suit your requirements.

Certifications - Cummins Power Generation OTPC
Transfer Switches are certified to a wide range of
standards.

Warranty - Cummins Power Generation offers single-
source responsibility at both the factory and distributor
levels for warranty, service, and parts support.

5-1270g {7/05)



Transfer Switch Mechanism

» A bi-directional linear actuator powers OTPC Transfer
Switches. This design provides virtually friction-free,
constant force, straight-line transfer switch action. No
complex gears or linkages.

+ Independent break-before-make action is used for both 3-
pole and 4-polef/switched neutral switches. On 3-
pole/switched neutral switches, this acticn also prevents
the objectionable ground currents and nuisance ground
fault tripping that can result from overlapping designs.

» A mechanical interlock prevents simultaneous closing of
normal and emergency contacts. The action positively
prevents dangerous source-to-source connections.

» Electrical interlocks prevent simultaneous closing signals
to normal and emergency contacts and interconnection of
normal and emergency sources through the control wiring.

s Long-life, high pressure, silver alloy cortacts resist
burning and pitting. Separate arcing surfaces further
protect the main contacts. Contacts are mechanically held
in both normal and emergency positions for reliable, quiet
operation. :

Specifications-Transfer Switch Mechanism

Voltage Rating

Arc interruption

Neutral Bar

Auxillary Contacts
Operating Temperature
Storage Temperature
Humidity

Altitude

Surge Withstand Ratings

Total Transfer Time (source-to-source)

Manual Operation Handles

© 2004-2005 Cummins Power Generation

Transfer switches rated from 40 A through 3000 A are rated up to
600 VAC, 50 or 60 Hz.

Multiple leaf arc chutes cool and quench the arcs. Covers prevent
interphase flashover and are transparent for visual inspection.

A full current-rated neutral bar with lugs is standard on enclosed 3-
pole transfer switches.

Two contacts (one for each source) are provided for customer use.
Wired lo terminal block for easy access. Rated at 10A continuous
and 250 VAC maximum.

-40°F (-40°C) to 140°F (80°C)

-40°F (-40°C) to 140°F (60°C)

Up to 95% relative, noncondensing

Up ta 10,000 {t (3,000 m) without derating

Surge-tested for ocation category B3, per IEEE C 62 41. Testing per
guidelines in IEEE 62.45. Control tested to European Surge Test EN
61000-4-5

Wil not exceed 6 cycles at 60 Hz with normal voltage applied to the
actuator and without programmed transition installed.

Transfer switches rated through 1000 A are equipped with
permanently attached operating handles and quick-break, quick-
make confact mechanisms suitable for manual operation. Transfer
switches over 1000 A are equipped with manual operators for service
use only under de-energized conditions.

Specifications subject to change without notice
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PowerCommand Microprocessor Control

Control Packages
A choice of two control packages allows flexibility for determining the most suitable level of control for a given application:

Level 1 Control

Level 2 Control

Utility-to-Genset Applications

Utility-to-Genset Applications
Utility-to-Utility Applications
Genset-to-Genset Applications

Software Adjustable Time Delays:

Enging Start: 0 - 15 sec

Transfer Normal to Emergency: 0 - 120 sec
Retransfer Emergency to Normat: 0 - 30 min
Engine Stop: 0 - 30 min

Programmed Transition: 0 - 60 sec

Software Adjustable Time Deiays:

Engine Start: 0 - 120 sec

Transfer Normal to Emergency: 0 - 120 sec
Retransfer Emergency to Normat: 0 - 30 min
Engine Stop: 0 - 30 min

Programmed Transition: 0 - 60 sec

Undervoltage Sensing - 3-phase normal, 1-phase emergency
Pickup: 85% to 98% of nominal voltage

Dropout: 75% to 98% of pickup setting

Dropout Time Detay: 0.1 to 1.0 sec

OQvervoltage Sensing - 3-phase normal, 1-phase emergency
Dropout: 105% to 135% of nominal voltage

Pickup: 95% to 9% of dropout setting

Dropout Time Delay: 0.5 to 120 sec

Frequency Sensing

Pickup: 5% to +20% of nominal frequency

Drepout: 1% beyond pickup

Dropout Time Delay: 0.1 to 15.0 sec

Over/Undervoltage Sensing - 3-phase normal and emergency
Pickup: 85% to 98% of nominal voltage

Dropout: 75% to 98% of pickup setting

Dropout Time Delay: 0.1 to 1.0 sec

Overvoltage Sensing - 3-phase normal and emergency
Dropout: 105% to 135% of nominal voltage

Pickup: 95% to 99% of dropout setting

Dropout Time Delay: 0.5 to 120 sec

Frequency Sensing

Pickup: 5% to £20% of nominal frequency

Dropout: +1% beyond pickup

Cropout Time Delay: 0.1 to 15.0 sec

Voltage Imbalance Sensing

Dropout: 2% to 10%

Pickup: 90% of dropout

Time Delay: 2.0t0 20.0 sec

Phase Rotation Sensing

Time Delay: 100 msec

Loss of Single Phase Detection

Time Delay: 100 msec

Standard Open Transition Transfer Mode
Programmed Transition Transfer Mode

Standard Open Transition Transfer Mode
Programmed Transition Transfer Mode

Programmable Genset Exerciser - One event/schedute with or
wio load

Programmable Genset Exerciser - Eight events/schedules with or
w/o load

Basic Indicator Panel
Source Available/Connected LED Indicators
Test/Exercise/Bypass Buttons

Basic Indicator Panel

Source Available/Connected LED Indicators
Test/Exercise/Bypass Buttons

Digital Display

Date/Time-Stamped Event Recording
Load Sequencing (optional with Network Communications
Module)

Date/Time-Stamped Event Recording
Load Sequencing {optional with Network Communications Module)

Time-Delay Functions

Engine Start: Prevents nuisance genset starts in the event of momentary power system variation or loss. Not included in

utility-to-ulility systems.

Transfer Normal to Emergency: Allows genset to stabilize before application of load. Prevents power interruption if normal
source variation or loss is momentary. Allows staggered transfer of loads in multiple transfer switch systems.

Retransfer Emergency to Normal: Allows the ulility to stabilize before retransfer of load. Prevents needless power
interruption if return of normal source is momentary. Allows staggered transfer of loads in multiple transfer switch systems.

Engine Stop: Maintains availability of the genset for immediate reconnection in the event that the nermal source fails shortly
after transfer. Allows gradual genset cool down by running unloaded. Not included in utility-to-utility systems.

Programmed Transition: Transfers load to neutral position, disconnected from sources, to allow inductive load voltages to

decay.

Specifications subject to change without notice
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Weatherprotective and Quiet Site"
Sound Attenuated Steel
Enclosures

For gensets from 6-500 kW

Description

Field installable enclosure kits are designed to enclose
the entire generator set and allow ample air flow for
cooling. Multiple kit configurations available for each
genset model to suit most weather protection and sound
control requirements. Model specific kits are offered in
three different configurations.

+ Standard Weather Protective
Provides weather protection and incidental noise
reduction.

¢ Level | Sound Attenuated
Provides weather protection and includes an internally
mounted muffler and sound insulating panels which
reduce the sound level of the set to a level below that
achieved with a Weather Protective enclosure.

« Level ll Sound Attenuated
Provides weather protection and includes an internally
mounted muffler and sound insulating panels which
reduce the sound level of the set to a level below that
achieved with a Level | enclosure.

Note: For specific sound data and dB(A) ratings, see Sound
Data Sheet listed in the Power Suite Library under Genset
Model.

Power
Generation

Features

= Fourteen gauge steel construction (panels)
» Twelve gauge steel construction (posts)

* Removable enclosure panels or hinged doors
provide easy generator set access

"« Fixed louvers

« Double E-coat green paint

e Corrosion resistant hardware

+ Cambered roof prevents water accumulation
¢ Lockable doors

» Fuel and electrical stub-up area within enclosure
perimeter

¢ Compliant with UL 2200 Listed Generator Sets

» Designed to satisfy all requirements of National
Electrical Code installations

¢ Easy access lifting points
» Optional upgrade kits provide sound attenuation

®2004 Cummins Power Generation Specifications subject to change without notice AC-161¢ {10/04)
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30% Design Drawings



CITY OF SCOTTSDALE GENERAL_NOTES:

GENERAL CONSTRUCTION NDTES FOR PUBLIC WORKS CONSTRUCTION

1

ALL CONSTRUCTION IN THE PUBLIC RIGHT-OF-WAY OR (N EASEMENTS
GRANTED FOR PUBLIC USE MUST CONFORM TO THE LATEST MARICOPA
ASSOCIATION OF COVERMMENTS (MAG) UNIFORM STAMDARD SPECIFICATIONS
AND LNIFORM STANDARD DETAILS FOR PUBLIC WORKS CONSTRUCTION AS
AMENDED BY THE LATEST VERSION OF THE CITY OF SCOTTSDALE {C.0.5.)
SUPPLEMENTAL STAMDARD SPECIFICATIONS AND SUPPLEMENTAL STANDARD

SERENO CANYON

ZONE 13 PUMP

STATION AT SITE

145

A PORTION OF SECTION 11, T.4N., R.5E., OF THE
G.&S.R.M., MARICOPA COUNTY, ARIZONA

PARCEL DESCRIPTION

ENGINEERS NOTES

1. MARICOPA ASSOCIATION OF GOVERNMENTS (M.A.G.) UNIFORM STANDARD SPECIFICATIONS AND DETAILS

YEARLING ROAD

HAPPY VallEY Roald

»SIIE

'\:

PINRACLE PEAK|ROAD

1L12TH ST.

120TH ST.
I3

136TH ST.

]
2
< £
F { o DING LATES o ’ &5 £ g
. OR PUBLIC WORKS CONSTRUCTION (LATEST EDITION INCLUDING LATEST REWISION AND GURRENT ~ g
DETAILS. (F THERE 15 A CONFLICT, THE LATTER SHALL GOVERN. X B e A O A D e SUOPLEMENTALS THEREQR PER THE LOCAL TOWN OR CITY) ARE INCORFORATED MTO THES PLAN v E S Py _E,iE% 3
2. THE ENGNEERING DESIGNS ON THESE PLANS ARE ONLY APPROVED BY THE SQUTHWEST QUARTER OF SECTION 11, TOUNSHI® 4 NORTH. RANGE 5 EAST, OF THEIR ENTIRETY. 1’3'31} 'l?ﬁum ROAD o Ega £5
CITY IN SCOPE AND NOT N DETAIL IF CONSTRUCTION QUANTITIES ARE THE GILA AND SALT RIVER MERIDUAN, MARKCOPA COUNTY, ARIZOMA. S MAP e
2. ALL WORK REQUIRED TO COMPLETE THE CONSTRUCTION COVERED BY THIS PLAN SHALL BE IN TR g
SHOWN ON THESE PLANS, THEY ARE NOT VERIFED BY THE QITY. ACCORDANCE WITH THE M.A.G. STANDARD SPECIFICATIONS AND DETAILS AND CURRENT SUPPLEMENTS TONTS £ gasg 2
3. APPROVAL OF PLANS I5 VAUD FOR SIX (6) MONTHS. IF AN ENCROACHMENT THEREOF PER THE LOCAL CITY OR TOWN UNLESS SPECIFIED OTHERWSE IN THESE PLANS DR ELSCWHERE
PERMIT FOR THE CONSTRUCTION HAS ND‘([ )azsu (SSUED WITHIN SIX MONTHS, IN THE CONTRACT DOCUMENTS. GONTRACTORS SHALL FAMILIARIZE THEMSELVES WITH  ALL REQU RED
THE PLANS SHALL BE RESUBMITTED TO THE CITY FOR RE—APPROVAL ! STANDARD SPECINCATIONS, DETAILS AND SUPPLEMENTS PRIOR TQ BIDDING THE WORK FOR THE
- LECEND CONSTRUCTION COVERED BY THIS PLAM.
T T AN e e o 3. THE CONTRACTOR IS RESPONSIGLE FOR ALL METHODS. SEGUENCING, AND  SAFETY CONCERNS
OF SCOTTSCALE RIGHT—OF.-WAY AND IN EASEMENTS. NOTIFY INSPECTION e L PROPOSFD RIGHT OF WY . . . )
oF u ASSOCIATED WITH THIS PROJECT DURING CONSTRUGTION, UNLESS SPECIFICALLY ADDRESSED OTHIRWSE
ff;‘,_‘g;'ﬁin? .,';f,ﬁ’;f{fg?;‘o; & STARTING OF CONSTRUCTION —_ ROADWAY CENTERLINE IN THIS PLAN OR ELSEWHERE N THE CONTRACT.
5. WHENEVER EXCAVATION IS 70 BE DONME, CALL THE "SLUE STAKE CENTER™ ’ e SANITARY SEWER PIPE & MH 4. THE CONTRACTOR IS TO COMPLY WITH ALL LOCAL, STATE, AND FEDERAL LAWS AND REGULATIONS
" (50Z) 2631100, TWO WORKING DAYS BEFORE EXCAVATION IS TG BEGIN, L o e & peaee APPUCABLE 7 THE CONSTRUCTION GOVERED BY THIS PUAN. SITE AREA
THE CENTER WILL SEE THAT THE LOCATION OF THE UNDERGROUND LTILITY

AREA = 0,2295 ACRES
LNES 15 IDENTIFED FOR THE PROJECT.  CALL “COLLECT (F NECESSARY. ‘ ) o CONSTRUCTION NOTE ] 5. THE CONTRACTOR IS RESFONSISLE FOR OBTAINING AND COMPLYING WITH ALL PERMITS REQUIRED.TO
COMPLETE ALL WORK COVERED BY THIS PLAN. , ASSESSORS PARCEL
6. ERCROACHMENT PERMITS ARE REGQUIRED FOR ALL WCORX IN PUBLC @ CONSTRUCTION NOTE .-_—.-..__....._...___..__#
RIGHT—OF _WAY AND EASEMENT GRANTED FOR PUBLIC PURPOSES. AN 6. THE QUANTITES AND SITE CONDITIONS DEPICTED IN THESE PLANS ARE FOR INFORMATIONAL PURFOSES 217-04-099
/ . ONLY AND ARE SUBJECT TO ERROR AND OMISSICN, CONTRACTORS SHALL SATISFY THEMSELVES AS T0
ENCROACHMENT PERMIT WiLL HE ISSUED @Y THE CITY UPON RECEIPT 0OF - S.E - SEWER EASEMENT ACTUAL QUANTITIES AND SITE CONDITIONS PRIOR TO BIDDING THE WORK FOR -THE CONSTRUCTION
PAYMENT OF A BASE FEE PLUS A FEE FOR INSPECTION SERVICES TO BE PUE  PUBLIC UTILTY EASEMENT COVERED B Tris PLAN . DEVELOPER:
PRAVIDED BY THE CITY. COPIES OF ALL PERMITS SHALL BE RETAINED WAE  WATERUNE EASEMENT g
OHSITE AND SHALL BE AVAILABLE FOR INSPECTION AT ALL TIMES. . DE CRAINAGE EASEMENT 7. A REASOMABLE EFFORT HAS HEEN MACE TO SHOW THE LOCATIONS OF EXISTING UNDERGROUND CROWN COMMINITY DEVELOMENT
FAILURE TO PRODUCE THE RECUIRED PERMITS WILL RESULT IN IMMEDIATE e : FACIUTIES AND UTILITIES IN THE CONSTRUCTION AREA. THE CONTRACTOR IS RESFONSIBLE FOR ANY 3600 THA"E'}‘ COURT, SUITE 100
WORK STOPPAGE UNTIL THE PROPER PERWIT DOCUMENTATION IS OBTAINED. f:E ao'f""“-:é?fgf:gm DAMAGE TO UTILITES AND/OR FACIUTIES CAUSED BURING THEIR CONSTRUCTION OPERATIONS. THE O e KIEWCZ
7. ALL EXCAVATION AND GRADING WHICH 1S NOT IN THE PUBLIC RICHT—OF—WAY viE ws;f_ﬁ“v TRIANGLE EASEMENT CmAGTIN SHALL TAL 48 HOURS (L ADVANCE FOR BUUE STAKE {1-800-STAKE—T) PRIOR TG ANY PHONE (£30) 5515430
OR NOT IN EASEMENTS GRANTED FOR PUBLIC USE MUST CONFORM TO i "
CHAPTER 70, EXCAVATION AND CRADING, OF THE LATEST EDITION OF THE E.S.V.AE EMERGENCY AND SERWICE VEMICLE ENGINEER:
, . ACCESS EASEMENT B THE CONTRACTOR 1S RESPONSIBLE FOR AL COORDINATION OF CONSTRUCTION AFFECTING UTILITIES AND
UNIFORM BUILDING CODE PREPARED BY THE INTERNATIONAL CONFERENCE OF THE COORDINATICN OF ANY NECESSARY UTILTY RELGCATION WORK. WOOD, PATEL & ASSOCIATES INC.
BUILDING OFFICIALS, A PERMIT FOR THIS GRADING MUST BE SECURED FROM 68 GRADE BREAK 1B55 NORTH STAPLEY DRIVE
THE CITY FOR A FEE ESTABLISHED BY THE UNIFORM BUILGING CODE. oRE OVERHEAD ELECTRICAL - 8. ALL PAVING, GRADING, EXCAVATION, TRENCHING, FIPE BEDCING, CUT FILL AND BACKFILL SHALL COMPLY MESA, AZ B5203 |.|.|
WITH THE RECOMMENDATIONS SET FORTH IN THE SOILS (GEOTECHNICAL) REPORT FOR THIS PROXCT IN PHONE (480) 8343300 g
B. SIGNS REQUIRE SEPARATE APPROVAL AND PERMITS. F;L ::g:; $ ;G:gi’;g;E . ADDITION TO THE REFERENCED REGUIRED SPECIFICATIONS AND DETAILS. CONTACY: ChRDON WARK, P.E. _‘
» . PEC FOINT OF COMPOUND CURVATURE 10, THE CONTRACTOR IS TO VERIFY THE LOCATION AND THE ELEVATIONS OF ALL EXISTING UTILITIES AT BENCHMAREK
ENGINEER'S CERTIFICATION: . PRC POINT OF REVERSE CURVATURE POINTS OF TE—IN PRIOR TC COMMENCING ANY NEW CONSTRUCTION. SHOULD ANY LOCATION OR’ EN (
ENGINEER'S CERTIFICATION: THE LOWEST FLOOR ELEVATION(S) AND,/OR UE UTILTY EASEMENT ELEVATION DIFFER FROM THAT SHOWN OM THESE PLANS, THE CONTRACTOR SHALL CONTACT THE, G.L.0. BRASS CAP (UP 1.0') NEAR FENCE CORNER AT e
ADODPRODANG ELEVATION(S) ON THIS PLAN ARE SUFFICIENTLY WGH TO AE ACOESS EASEMENT OWHER'S AGENT. i THE INTERSECTION OF PINNAGLE PEAK ROAQ )
PROVIDE PROTECTION FROM FLOOGING CAUSED BY ONE-HUMORED YEAR - i (ALIGNMENT) AND 120TH STREET (ALIGHHENT). ‘Il
FLDOD, AMD ARE IN ACCORDANCE WITH CITY GF SCOTTSDALE REVISED GODE, 11, CONTRACTOR TO VERIFY AND COORDINATE ALL DIMENSIONS AND SITE LAYOUT WITH ARGHITECTURZ'S NAVD "8B ELEVATION = 1351.26 i
B TEn NS CADINANCE, R FINAL SITE PLAN AND FINAL GUILDING DINENSIONS BEFORE STARTING WORK. REPORT DISCREPANCES T0 {CITY OF SCOTTSDALE DATUM) w %
DWNER'S AGENT.
- 4
SUMMARY OF QUANTITIES: 1Z. COORDINATION BETWEEN ALL PARTIES IS ESSENTIAL PART ¢F CONTRACT. _S"}LEEB_—M F ‘('.-0— E
EE
SEE DETAL SHEET C3 FOR QUANTITES 13. CONTRACTOR IS RESPONSIBLE FOR PROJECT AND SITE CONDITIONS, AND TO WORK WITH WEATHER c2 GENERAL NQTES % O
CONDITIONS AS THE PROJECT SITE MAY BE LOCATED N A FLOOD PRONE AREA AND SUBJECT 70 c3 SITE GRADING AND DRAINAGE PLAN O
INDEMNITY: . FLOODING AND ITS HAZARDS. o SITE PEan o BPE LaoUT )
CITY OF SCOTTSDALE WILL MOT BE RESPONSIOLE FOR REMOVAL, REPAIR. OR 4. THE CONTRACTOR 5 TO VERIFY THE LOCATION, ELEVATION, CONDITION, ANO PAVEMENT CROSS—SLOPE ca SITE CROSS SECTIONS
REPLACEMENT OF SIDEWALKS, [ANDSCAPING OR ANY QTHER WMFROVEMENTS OF ALL EXISTING SURFACES AT POINTS OF TE—IN AND M’ATCHiNG, PRIOR TG COMMENGCEMENT OF [od:] PUMP ROOM PLAN Q
LOCATED WITHIN CITY EASEMENT(S) AS A RESULT OF ACCESS 10 GRADING, PAVING, CURB AND CUTTER, OR OTHER SURFACE CONSTRUCTON, SHOULD EXISTING c7 CHLORINE ROOM PLAN F
WAINTENANCE OF, OR REPAIRS TO THE WATERLINE SHOWM OM THESE PLANS. LOCATIONS. ELEVATIONS, CONDITION, OR PAVEMENT CROSS-SLOPE DIFER FROM THAT SHOWN O o8 TYPICAL PUMP SEOTION
THESE PLANS, RESULTING IN THE DESIGN INTENT REFLECTED ON THESE PLANS NOT ABLE TO BE
FLOOD INSURANCE RATE MAP (FIRM) INFORMATION CONSTRUGTED, THE CONTRACTOR SHALL NOTIFY THE OWNER'S AGENT IMMEDIATELY FOR DIRECTICN ON m (0 N
HOW TO PACCEED PRIOR TO COMMENCEMENT OF CONSTRUCTION. THE CONTRAGTOR AGGEPTS
COMANITY MABER |PANEL MMGER| SUFFIX [DATE OF FiralF iRu Zong | GASE [1090 LTV Vi CITY OF Sl\g]i?gg%ID)AkEPPRDV L RESPONSIBILTY FOR ALL COSTS ASSOUIATED WITH ~ CORREGTIVE ACTION i TWESE. PROCEDURES ms
REVIEW & RECOM A ooHeD
045012 1255 G 2/30/05 X LESS THAN 1" DERPTH 15, CONTRACTOR IS RESFONSIBLE TO COORDINATE UTILITY CROSSINGS AT CULVERT CROSSINGS BEFORE E
RADING STARTING WORK ON CULVERT. COCRDINATE WITH OWNER REPRESENTATVE. VERIFY UTIITY LINES
FIRE s ANC /OR CONDUITS ARE W PLACE BEFORE STARTING CULVERT WORK. \
NO CONFLICT SIGNATURE BLOCK PEPL DRAINAGE :
WATER 16. COMSTRUCT RETENTION BASIN AS SHOWN. CONTRACTOR TO SCARIFY BOTTOM OF BASIN 2 FEET OEEP
uTTY UTILITY COMPANY NAME OF COMPANY TELEPHONE DATE SIGNED PLANNING x AND NOT ALLOW COMPACTION OVER BO%
REPRESENTATIVE NUMBER SEWER
17. THIS PROJECT REGIRES A REGULAR ONGOME MAITENANCE PROGRAM FOR THE DESIGNED DRAINAGE
WATER CITY OF SCOTISDMLE | CITY OF SCOTTSDALE | N/A m/A TRAFFIC PAVING SYSTEM(S) TO PRESERVE THE DESICN INTEGRITY AND THE ABILITY TO PERFORM ITS OPERATIONAL
SAMITARY SEWER | CITY OF SCOTTSDALE CITY OF SCOTTSDALE N/A N/A INTENT. FAILURE TO PROVIDE MAINTENANCE WiLL JEOPARDIZE THE DRAINAGE SYSTEM(S)' PERFORMANCE
‘ AND MAY LEAD TO IT'S INABILITY TO FERFORM PROPERLY AND/OR CAUSE DAMAGE ELSEWHERE IN
ELECTRIC AP.S. XX xx %X STRUCTURAL 3 . THE PROJECT.
TELEPHONE QWEST COMM. X XX xX APPROVED BY: 18. SE\\T\ER UN%S DESlGr:_Eg N PRUT;}LE AND PUBLIC WATER LINES ARE REGQUIRED TO BE ASBUIILJ ANG THE JOR DESIGH
- INSTALLATION AND TESTING WITNESSED 8Y A PROFESSIONAL ENGINEER IN ACCORDANCE WITH ARIZONA
NATURAL GAS SOUTHWEST GAS CORP, | XX X : xx ADMINISTRATIVE CODES R18—5-E301 "4.01 GENERAL PERMIT: SEWAGE COLLECTIONS SYSTEMS" :ND PRELMINARY
HICH PRESS. GAS | SOUTHWEST gas core. | xx nK Fed IR ING COORONATION WANAGER DR TOESGNEE) R18-4-507 AND 508 “APPROVAL OF CONSTRUCTION™ ANG "RECORD ORAWIMGS®, RESPECTIVELY, IT 1S
ENGINEERING COORGINATION WANAGER DR {DESIGNEE, DATE THE CONTRACTOR'S RESPONSIBIITY T NOTEY CWNER 72 HOURS IN ADVANCE WHEN THOSE SYSizMS NOT
CABLE TV COX_CABLE xx X% ‘ XX ARE READT TO BE WITNESSED.
OTHER ADOT xx xx xx 19, THE WORK PRODUCT PRESEMTED IS BELEVED TO BE COMPLIANT WTH THE INTENT OF THE CURRENT
WATER/SEWER | CITv OF PHOZNIX o - ™ AMERICANS DISABIUTIES ACT (ADA) REQUREMENTS AS INTERFRETED BY THE REVIEWNG AGENCYE) IF CONSTRUCTION
- CONSTRUCTION OF THE PROJECT IS DELAYED, THIS WORK FRODUCT SHOULD BE UPDATED TO AGCIUNT
TRAFFIC CITY OF SCOTISDALE XX XX - XX FOR AMY RELEVANT ADA UPDATES BEFORE CONSTRUCTION BEGINS.
APPROVAL: i
ENGINEER'S CERTIFICATION: MARIGOPA COUNTY EHVIRONMENTAL
SERVICE DEPARTMENT .
l,__BRENT L. HENDERSON BEING THE PERSON RESPONSIHLE FOR DESIGNING THE -
FAQILITES NECESSARY TO SERVE THIS DEVELOPMENT, HERERY CERTIFY THAT ALL OF THE UTIUTY IN ACCORCANCE WTH AAC R—1B-4-119, AL MATERIALS ADDED AFTER JANUARY 1, 1293
COMPANIES LISTED ABOVE, HAVE REVIEWED TH'S PROJECT PROPOSAL AND ALL COMFLICTS HAVE BEEN WACH MAY COME BTG COMTACT WITH DRINKING WATER SHALL CONEORM, TO HATIONAL
RESOLVED AT THIS POINT. “NO CONFLICTS" FORMS HAVE BEEN OBTAINED FROM EACH UTUTY COMPANY SANITATION FOUNDATION STANDARDS 60 AND BI.
AND ARE INCLUDED IN THIS SUSMITTAL. | ALSD CERTIFY THAT ALL ONSITE TRANSFORMERS, CABLE BOXES T
AND ANY OTHER PUBLIC/PRIVATE UTIUTY APPURTENANCES ARE PLACED SUCH THAT THEY D0 NOT A
NEGATIVELY IMPACT THE USE OR INTENDED USE OF ANY DEDICATED EASEMENTS OR FACILTIES
DEVELOPED WITH THiS PROXECT IMCLUDING BUT NOT UMITED TO STORMWATER STORAGE BASINS, SiGHT “THE ENGNEER OF RECORD ON THESE PLANS HAS RECEIMD A COPY OF IHE APPROVED
DISTANCE EASEMENTS AND NAOS OR OTHER OPEN SPACE EASEMENTS, STIPULATIONS FOR THIS PROECT AND HAS DESIGNED THESE PLANS IN COWORMANCE WM
THE APPROVED STIPULATIONS.”
SIGRATURE - OATE

ENGINEER: TROY A. BONTRAGER, PE. )

WR+# 6217-05
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. CONSTRUCTION NOTES

(3 PUMP AND ELECTRICAL BUILDING.

(&) PuMe RO,

{3 ELECTRICAL ROOM.

(& CHLORINE BULDNG.

{5} canematoR.

&) HYDROPNEUMATIC SURGE TANK,

{7} 12,000 GAL PRECAST CONCRETE RECEIMNG TANK.

() COMCRETE ACCESS DRIVE.

{3} 15-FT SUDING GATE.

4-FT WALK THROUGH GATE.

@ COMBINATION MASONRY SCREEN WALL AMD RETAINING WALL.
12} 8-FT HIGH MASONRY SCREEM WALL-

15-‘ WALL OPENING PER DETAL ON SMEET CT,

PRDVIDE CROUTED ROCK RIP RAP (050-5 8" THICK)
SPILLWAY PER DETAIL ON SHEET Ct.

A5V MSTALL CONCRETE SPLASH PAD FOR RECEMNG TAMK
/ CVERFLOW.
RECOVING TANK OVERFLOW WTH GHECK VALVE AND AR

17 INSTALL 4° DECOMPOSED GRANITE ON & 'AB.C. sEc StLS
REPORT FOR FURTHER INFORMATION.

1§ CONSTRUCT 2' WOE GROJUTED RiP RAP DITCH, F'ER DETAIL
ON SHEET CT.

@,‘ CONSTRUCT BIP RAP SPILLWAY STRUCTURE PER DETAIL ON
SHEET C%.

@0 FuEL TANK,

CROWN
COMMUNITY DEVILOPMENT

WOOD/PATEL

Clvil Enginesrs

Hydrologiats
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land Survayers
(802) 338-8500
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SCHEMATIC DIAGRAM SYMBOLS POWER SINGLE LINE DIAGRAM SYMBOLS ELECTRICAL ABBREVIATIONS 5'_9- 35'«3
‘0 o? H d
b =
[ O [
P! Qs z i
HAN AUTO 2 POSITION SELECTOR SWITCH JUNCTION BOX WITH Af"—-f CiRCUIT BREAKER, SHOWN WITH A AMPERE 48 JUNCTION BOX PNL.  PANTL l [= 5! Qﬁgg
CONTROL RELAY gLLD PesmoN LEGEND: X=CLOSED = POWER DISTRIBUTION d b TRIP RATING AND NUMBER OF AFD  ADJUSTABLE FREQUENCY DRIVE Lo L PULSE OUTPUT - Iy
o o a0 oF es s s e B e 2" L o seuone il i | &
ISH L 1 -
b AR ceon 3 S R L o L 593
T P: UPTI L L H
TIME DELAY RELAY AN AT Sﬁ.ﬁg""_"";}?‘f‘fﬂ‘ﬁg ,,5},'2,%“ ® CONDUIT SEALGFF i AD  ANALOG OUTPUT L0S  LOCK-OUT-SToP PR PAR __] B ;
XBO  LEGEND: X=CLOSED  0=OPEN & o WM TRIP RATNG AND NUMBER M5 AN TRANSFER SWITCH [ }(M /eow, s F5 PRESSORE swirow e ;T"J £
- = 1.8,
. POLES OF POLES gc g‘émss CONTACTOR Lc LIOUI(%TIGHT FLEXIBLE usm_ CONDUIT glﬂ ;gESSURE gwggnhrémuc” D g | H
" 0 UNDS PER SQUARE IN ==
€8 CIRCUT BREAKFR MA  WANUAL/AUTO PV PROCESS VARIABLE < i
R alo NORMALLY CLOSED PUSH LTC CONNECTION CCW  COUNTER CLOCKWISE mA MILLLAMI RAS  RETURN AcWATED SLUDGE Oup E=
ALARM RELAY AMPS DISCONNECT SWITCH SHOWN
BUTTON (g2 WITH RATING AND NUMBER E‘t')zN CS”’fé o :ex :ANIMIMIF%TURER'S CABLE E? %owrgmumcv = E"-’ EE !
POLES OF POLES CPH  CONTROL P’uLLaox MCB  MAIN CIRCUIT BREAKER RIO  REMOTE INFUT GUTPUT =2 3‘5‘=°§
& G W HEC TS S B SN SHE oo & | 8
L v M TECTOR ~Eoig
@ ELAPSED TIME METER Q_tD LOCKOUT STOP PUSH BUTTON ~ MC CONNECTION W CLOCKWISE MER(S) MANUPACTURER(S) RST  RESET S Eg;gg
MOTOR MANAGEMENT DCS  DISTRIBUTED CONTROL SYSTEM MGD  MILLION GALLONS PER DAY ATD  RESISTANCE TEMPERATURE DETECTOR 5T3s
RELAY glo Blggggrg INPUT NGL HILLIGRAMS PER UTER :Ll; EE?TCET ggL&:&gm UNIT
ISCRETE QUTPLT MH MANHOI 0 TRAP
. oe DISTRIBUTION PANEL MIN MINIMUM RT CIRCUHT AMI
NOTOR STARTER OR 5 /e\... BOND TO MmETaLic DV/0% DIFFERENTIAL VOLTAGE/TIME MOV MOYOR OPERATED VALVE SE0  SERVICE ENTRAMCE EQUIPMENT —-ﬁ
@ CONTACTOR COIL © 0 NORMALLY OPEN PUSH BUTTON . WATER PIPE SOUD STAIE Dw/cr. DRAWING /m NMMR  MOTOR MANAGEMENT RELAY SES  SERVICE ENTRANCE SECTION
| Snh SR, i R Be B S
L < _
@ EOST  LXISTING NECA  NATIONAL ELECTRICAL EoNTRACTOR égg s&%icnsi%c D»Emumcrunm CABLE
PHOTD CELL QIO EMERGENCY STOR Pusn @ UTILITY METER F e oF
€  FAIL CLOSED N.C.  NORMALLY cu.osao SR SET POINT
RTON s ok oave . Row s ME Mo e S g covour
LoAD AM N WED CLOSED
HEACON ALARM LICHT MOTOR, NUWBER FS  FLOW SWITGH NPW  NON—POTAELE WAT Ss_ START/STOP
= LETTER INDICATES COLOR AMPS DISCONNECT SWITCH SHOWN ot FVNR  FULL YOLTACE NON-REVERSING Mo NIROGEN SUPPLY 535  S0UD'STATE STARTER (SOFT START)
i D, s W G e pom FW_ FINISHED WATER NTS  NOT TO SCALE ST, SHUNT TRP
P =RED, A= 3 HORSEPOWER SIZE HARMONIC GFCl  GROUND FAULT CIRCUIT INTERRUPTER NTU  TURBIDITY TC TELEPHONE CABLE
B=BLUE, G=GREEN oty GFF  GROUND FAULT PROTECTION OF  OVERFLOW TS TEMPERATURE SWITCH
POT LiGHT GND  CROUND an gszzmégg INTERFACE TERMINAL TVSS  TRANSIENT VOLTAGE SURGE
LETTER INDICATES COLOR T fuse GPH  GALLONS PER MOUR Otk  OVERLOAT RELAY TP TYPICAL
R=RED, A=AMBER, o1 LINT OR POSITKIN SWITCH CPM  GALLONS PER MINUTE o0 NJOFF (MAINTAINED) UG  UMDERGROUND
B=BLUE, G=GREEN - £LECTRONIC GRS GALVAMIZED RIGID STEEL OR or TE oL UNDERWRITERS LABORATORIES
OVERLOAD RELAY H, Ml HIGH osc OFEN{STOF'/CLOSE UNO  UNLESS NOTED OTHERWISE
AMP3 ' T o Eﬁcﬂu’ﬁ?%smmc Pe PO Y0 VARABLE FREQUENCY DRVE
e OUTPUT PSH SUho  FUSEHOLDER OR HOA  HAND-QFF-AUTO P2p  PHOCESS CONTROL PANEL W WATT, WIRE
o¥/DT FLTER °’;| ¢ PRESSURE SWITCH HIGH © FUSEBLOCK R HOR  HAND-OFF ~REMOTE PCY  PRESSURE CONTROL VALVE WAS  WASTE ACTIVATED SLUDGE
. = GROUND CONNECTION 1 URRENT PFR  PHASE/POWER FAILURE RELAY WP WEATHERPROOF m
ic NETROMENTATION CABLE Pl PULSE INPUT XFMT  TRANSFORMER E
- B NPT U YOLE HEATTOR sil.'fc Puwr INFLUENT ot FONTROLLIR IR TAANeWTIER m
OMAMO  HEATING ELEMENT o% PRESSURE SWITCH LOW e SHOR CIRCUIT CURRENT PP 7S POSMION {i.e. LIMIT) SWITCH J 2
A 2
TRANSFORMER < < -
i O‘EO FLOW SWITCH SITE PLAN SYMBOLS ELECTRICAL LINETYPES GENERAL NOTES Q
|_
L
3‘3" CURRENT TRANSFORMER o 1. THE COMPLETED INSTALLATION SHALL COMPLY WITH LATEST REVISION OF APPLCABLE FEDERAL, Q w
LEVEL FLOAT SWITCH ¥ TELEPHONE OUTLET = FIELD DEVICE EXPOSED CONDUIT STATE, AND LOCAL CODES, ORDINANCES, AND REGULATIONS. THE CONTRACTOR SHALL OBTAN -
NECESSARY PERMITS AND INSPECTIONS REQUIRED BY THE AUTHORITIES HAVING JURISDICTION.
ALl WORK SHALL BE COMPLETED N A NEAT. WORKMANLIKE MANNER IN ACCORDANCE WiTH THE |=| <
- GROUND CONNECTION T TIMER RELAY CONTACT LATEST NECA STANDARDS OF INSTALLATION UNOER COMPETENT SUPERVSION. INSTALL 5
= 0 INSTANTANEOUS CLOSE TIME GROUNDING PER NEC.
o}cm DELAY OPEN $ SINGLE POLE SWITCH ® GROUND ROD e EXISTING EXPOSED CONDUIT IE'
2. VISIT THE SITE PRIOR TO DIDDING 7O BECOME FAMILLR WITH DXISTNG COMOUTONS AND OTHER
FACTORS, WHICH MAY EFFECT THE EXECUTION OF THE WORK. INCLUDE ALL RELATED COSTS IN
GENERATOR T Sgnm RELAY coun:‘cc‘r ot THE INTIAL 81D PROPOSAL.
MALLY OPEN T Lay Z
omm CLOSE $s A WAY SWITCH &b DUPLEX RECEPTACLE —— = ——— — —— UNDERGROUND CONDUNT 3. THE CONTRACTOR SHALL COORDINATE WORK WITH THE UTILITIES PROVIDING SERVICES ON THIS -2
PROJECT, AND SHALL COMPLY WITH ALL THEIR INSTALLATION REQUIREMENTS. 0
4. ALL MATERIALS SHALL BE NEW AND OF THE BEST QUALITY, MANUFACTURED IN ACCORDANCE
HORN HORN TEMPERATURE SWITCH WITH THE LATEST REVISION OF NEMA, ANSI, UL, OR OTHER APPLICABLE STANDARDS. THE USE bl
E : e A-WAY SWITCH @ ANTENNA MAST — — — — e EXISTING UNDERGROUND CONDUIT OF MANUFACTURERS' NAMES, MODELS, ADNi::3 NUMBERS IS INTENDED TO ESTABLISH STTMLE,
QUALITY, APPEARANCE, USEFULNESS, AND BID PRICE.
FULL VOLTAGE NON—REVERSING ’
— (FYNR) MOTOR STARTER OR 5. PROTECT ALL ELECTRICAL MATERIAL AND EQUIPMENT INSTALLED AGAINST DAMAGE BY OTHER E
5 CONTACTOR NUMBER 1 Fuse TRADES, WEATHER CONDITIONS, OR ANY OTHER PREVENTABLE CALISES. EQUIPMENT DAMAGED
DESIGNATES NEMA SIZE - $u MANUAL MOTCR STARTER @ CONDUIT SEALGFF e E’S’:‘% U%%EER GROUND DURING SHIPPING OR cunsmucnuuhrllfgon TO ACCEPTANCE BY THE ENGINEER OR THE
g OWNER, WILL BE REJECTED AS DEFE
AWPS
FUSEHOLDER OR 6. LEAVE THE SITE CLEAN. REMOVE ALL.DEBRIS, EMPTY CARTONS, TOOLS, CONDUIT, WIRE SCRAPS g
—AF NORMALLY OPEN CONTACT G'ZDJO FUSEBLoLgtE( o SPECIAL PURPOSE OR WELDING {:h DISCONNECT SWITCH AND ALL MISCELLANEQUS SPARE EQUIPMENT AND WATERWALS USED IN THE WORK DURING
'y BUTET ——— . EXISTING OR FUTURE CONSTRUCTION, ALL COMPONENTS SHALL BE FREE OF DUST, GRIT AND FOREIGN MATERIALS,
LEFT AS MEW BEFORE FINAL ACCEPTANCE OF WORK, DAMAGED PAINT AND FINGSHES SHALL BE
TOUCHED P OR REPAINTED WITH MAICHING COLOR PAINT AND FINISH.
—M~  NORMALLY CLOSED CONTACT oo THERMAL OVERLOAD RELAY ® oTOR 7. CIRCUIT CONDUCTORS §5 AWG OR SHALLER SHALL BE THWN STRANDED COPFER. J4 AWG
& SMOKE DETECTOR NEW ELECTRICAL EQUIPMENT THROUGH F2 AWG SHALL OE NHHW STRANDED COPPER. J1 AWG OR LARGER SHALL BE
XHHW—2 STRANDED COPPER, MINMUI POWER CONDUCTOR SIZE SHALL HE §12 AWG wirH J12 )
7 AWG GROUND. 30% DESIGN
I
RTU OR PLC CONTACT " FERMINAL BLOCK ® THERMOSTAT p 8. UNDERGROUND CONDUITS SHALL AE SCHEDULE 40 PVC. MINMUM CONDUIT DEPTH SHALL BE PRELIMINARY
g G, DEMoLTIoN 24 INCHES. MINMUM UNDERGROUND CONDUIT SIZE SHALL BE 1 INCH,
: 9. CONDUITS SHALL BE MARKED AT EACH END WITH MATCHING NUMBERED BRASS TAGS. SPARE NOT
A E&"‘fﬁo:m“” AT REWOTE CONDUITS SHALL HAVE A PULL STRING INSTALLED, SECURED, AND CAPPED. FOR
it im e DETAL VIEW OR MATCHING 10. EXPOSED CONDUTS SHALL BE GALVAWIZED RIGID STEEL (GRS). MINIMUM SIZE 3/4 INCH,
CIRCUIT SCHEDULE LEGEND UNLESS OTHERWISE NOTED ON THE PLANS. CONSTRUCTION
@ CONDUIT SEALOFF 11, SAFETY SWITCHES. ELECTRICAL DISVRISUTION FQUIPMENT, CONTROL PANELS. AND OTHER
AMA-BC CAPPED CONDUIT STUB OUT ELECTRICAL DEVICES SHALL BE UL USTED, AND RATED FOR HEAYY DUTY SERVICE.
—-—-— u
’ |) L 12. WIRING DEVICES SHALL BE SPECWICATION GRADE.
GROUPED CONDUTT AND CIRCULT
SEQUENCE NUMBER \DENTIFICATION TAGS. REFER T8 THE 13, THE CONTRACTOR IS RESPONSIBLE FOR MANAGING, SCHEDULING, DOCUMENTING, AND
P00 POWER SINGLE—UINE, SCHEMATIC PERFORMING THE WORK 5O THAT A CONPLETE ELECTRICAL, INSTRUMENTATIGN AND CONTROL

<

TYPE C=CONTROL
P=POWER

DEVICE SERVED

{'cxxx

CONNECTION DIAGRAMS AND CIRCUIT
SCHEDULE FOR CONDUIT SIZES AND
CONTENTS.

P=POWER
C=CONTROL

SYSTEM FQR THE FACILITY IS PROVIDED. ACCURATE SHOP ANMD RECORD DRAWINGS, AND O&M
MANUALS SHALL BE SUBMITTED PRIOR TO FINAL ACCEPTANCE QF THE WORK.

TYPICAL DETAILS SHALL APPLY N ALL CASES, WHETHER SPECIFICALLY REFERRED TO OR NOT.
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BOOA, 277/4B0V, 3 PHASE, 4 WIRE, NOTES: o ZE N
SERVICE FROM UTILITY —_— ba, & F
SCA = 3JOMAIC FER UTILITY TABLE : 1. ALl SHORT CIRCUIT INTERRUPTING AND PROTEGTING DEVICES SHALL E,_. s gg
- HAVE A SHORT CIRCUIT INTERRUPTING RATING EQUAL 10+ OR GREATER =% g
- THAN THE AVALABLE SHORT CIRCUIT ON THE BUS. b s 2 |
P100 (NOTE 4} ———] [Py O:L
SERVICE ENTRANCE . SECTION 2. FUSES SHALL BE SIZED PER THE EGQUIPMENT MAMUFACTURER'S Vs Dﬁ; i"
NEUTRAL CONDUCTOR 8004, 277/4B0V, 3 PHASE, RECOMMENDATIONS. : So° EX
/ ;E;ﬂnlfdawmc' NEwA 3R il 'E.QQ 3 Ué N
TERMI - : 3. CIRCUIT BREAKER SHALL BE SIZED PER THE TvSS MANUFACTURER'S A o
MEUTRAL TERMINAL \ RECOMMENDATIONS. = o §
B
GROUNDING ELECTRODE . 4. PROVIDE CONDUIT TRENCHING AND BACKFILL PER UTILITY P ] i E g
IREMENTS. L
CONDUCTOR §2/0 BARE CU REQUIRE é i =
MAIN CIRCUIT BREAKER 5. PROVIDE GENERATOR WITH A WEATHERPROOF AND SOUND ATTENUATING 2 =
ENCLOSURE. L -t
Aop a8
T < Nfadsd
2 <itiy
WATER PIPE o Eﬁ“g
BOND O =fuig
) BOCA CLLOUTNO. | NO.SETS | CONDUIT SIZE| ClRcUIT CONDUCTORS CIRCUIT NO.'s = Sk83 e
GROUNDING ELECTRQDE >
'SYSTEM CROUND GRID T P100 PER UTIITY | PER UTLITY PER UTILITY SES100-P1
P10t 3 3" 3 - 350KCMIL, #1/0 GND ATE100-P1 —
GROUND TERMINAL
P02 2 3 3 - 350KCMIL, #1/0 GND GI00-F
MAIN HONDING JUMPER Pro1 P03 3 3 3 - 350KCMIL, #1/0 GND DP106-P1
270 cu AUTOMATIC TRANSFER SWITCH P104 1 1 3-#10, #10 GND VFD101-P1
g%;s%ﬂ ?SOP%CE'MPS ?;gfvli cféiDEvRATOR {NOTE 5) PiD4A 1 1 3. ¥10, #10 GND PMP101-P1
po s / MEWA 1 ’ ) r 34, 4-WIRE NEMA 3R P15 1 3.5 3 - 44, ¥3 OHD DM B
ATS-100 GEN—100
L P1054 1 15" 3 -#4, 28 GND PMP102-P1
p102 So0k
_ I_ —~ | _Pros 1 15" 3 - M4, 4G GND VFD103-P1 z
GROUND GRID —}- © P10GA 1 1.57 3 - %4, #8 GND PMP103-F1
DISTRIBUTION PANEL N s ! L s -
151
P03 DP-150 e DiNG PICTA 1 15 FUTURE FUTURE CRCUKTAE SCRIPTION K [ w FLA
: 800A, 480V, 3 PHASE. 4 WIRE, 2/0 Cu _ n NEW MOTOR LOADS
FusE / S0KAK, NEWA 1 G :Rgumm I Pioa 1 2.5 3 - B0, #4 GND VFD105-P1 SOOSTER PUMP PMP- 101 FUTLRR) =0 =0
(TYP OF 3} — | |~ 1~ CONDUCTGR P108A 1 25 3- B0, #4 GND PMP105-P1 BOOSTER PUMP PMP-102 40.0) 52.0
(NOTE 2} \ : GROUNDING §2/0 BARE cu P09 1 1" 3 #12. #12 GND DSACCUIP1 BOQSTER PUMP PMP-103 400 520
ELECTRCDE »
SYSTEW — P103A 1 1" 3- #12, #12 GND ACCL-P1 BOASTER PUMP P-104 FLITURE) 40.0 52.0) m
A0S LT USTOMER GROUNDG CRID - N BOQSTER PUMP FRP-105 150.0 150.0
(TYP oF 3} *‘-R | POWER P10 1 1 3- 12, #12 GND DSACCU2-P1 CONDENSING UNIT ACEUA 75 1.0 ;
P110A 1 1" 3- 812, #12 GND ACCLR-P) CONDENSING UNIT ACHI-2 7.5 11.0 3
P11 1 1 3-#12, #12GND DSFC1PY FANCOIL UNTFC - 3.0 1.8
- . FAN COIL UNIT FC-2 3.0 4.8
NOTE 3 ~_ 7 P111A 1 1 3-#12, #12 GND FC1P1 A COMPRESSOR CHP 100 50 7
e P112 1 1 3-#12, #12 GND OSFC2P } Q -
.
l—0 o P112A 1 g 3-#12, #12 GND ez | NEW NONMOTCR LOADS <
P ~101 NSFORMER T-
3 rvﬂ) 10 rNEm 12 P13 1 ™ 3-#12, M2 OND DSACCP100-P1 @ R : w
P113A 1 7 3-#12, #12 GND CMP100-P1 T { P
304 I % OF LARGEST
~ - r Fio¢ Pty 1044 BOOSTER P14 1 15 3-#1, #5 GND 10071 .. TOTALAMPS @460VIOPHASE: [ I E
#2/0 BaRe cu;] S : »° m PUMP PMP-101 PO . o5 3 #4044 OO 10061 EXSTING SERVICE SIZE (AMPS): i : ‘= t
VFD-102 NEMA 12
GROUND GRID — I r 0 &
) L
ﬁo_f‘ ' r P105 ‘9,0{ P105A o %
HO0STER
— o - [oro () 5
5 » m 4
;—vrn—m: rNEMA 12 z
——y
S04 r P106 oA P106A T
- ' ] ROk : s
. 30 PUWP PMP-103 NEMA 1
BS-FCI i
90A P07 P107A 20A P11 PI11A
S L 1 _r— FUTURE §QOSTER Y F 30A r PUMP ROOM FAN COIL UNIT g
- E ] 3 o 5o J)@' '
3P _ PUMP PMP=104 s s FC=1 :
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PLATE 1

Site No. 145 Booster Pump Station & Service Area



DYNAMITE
ROAD

PINNACLE
VISTA

JOMAX
ROAD

HAPFY VALLEY
ROAD =

PINNACLE PEAK

PARAISO
DRIVE

& SITE 145 SERVICE AREA BREAKDOWN

ESTD. NO
LOCATION DESCRIPTION AREA (AC) ZONING OFD.Us
A UNDEVELOPED 265 R1-130-ESL 81
B SONORAN CREST 120 R1-70 ESL 66
C TROON CANYON ESTATES 2 40 R1-130-ESL 12
D UNDEVELOPED 10 R1-130-ESL 3
n E SERENO CANYON 330 R1-130-ESL 101*
~ F UNDEVELOPED 20 R1-130-ESL 6
" G UNDEVELOPED 102 R1-130-ESL 31
© H UNDEVELOPED 436 R1-130-ESL 133
I UNDEVELOPED 47 R1-130-ESL 14
J UNDEVELOPED 40 R1-130-ESL 12
K UNDEVELOPED 80 R1-130-ESL 24
TOTALS 1,490 483

_;u."“fSWE NO.|

* 101 D.U.s under ‘Option 1" and 122 D.U.s under ‘Option 2. See report for details
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0 1250

1 inch = 2600 ft.

VM% miLz@
@3*71
-h

— Boundary Line

2500 = Future Water
= == = Exlsting Water

Water Pressure Zone

“Nann g~ Pressure Zone Boundary

Site 145 BPS Service Area

McPowell Sonoran Preserve
Proposed Booster Pump Station
Pressure Reducing Valve

C RO W N
el COMMUNITY DEVELOPMENT
& Fan oy Closes -ft.'m/um;»

ZONE 13 PUMP STATION AT SITE 145

WOOD /PATEL

PLATE |

Site No. 145 Booster Pump Statlon ¢ Service Area

ASSOCIATES
Civil Engineers

Land

Surveyors
(602) 336-8500

N: \2005\052484\dwg\Exhibita\Pump Station\Piate 1 Site 145 Service Area.dwg




PLATE 2

Off-Site Water Infrastructure
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The locations and sizes of the waterines are
shown for lliustrative purposes only and should
not be vsed for comstruction.
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ACROWN| SITE 145 - ZONE 13 PUMP STATION | Rosodints
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"Off-Site Water Infrastructure” (802) 335-8500
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PLATE 3

Water Distribution Model
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