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Project Overview


• Largest Diameter Prestressed Tanks in the world. 


• 490 feet in diameter


• 8.7 acres of roof area


• 32 floor slabs• 32 floor slabs


• 664 columns


• 12 air vents


• 8 access hatches


• 48 sampling ports







Project Overview


• 30-inch thick walls


• 300 miles of strand
• 3.5 miles of water-tight joints







Actual Volumes
• Nominal Volume = 35.7 MG  (height x diameter)


• Floor Slope of 1.5% = 44 inches of elevation gain 


• Lost Volume due to columns, footings, and floor 


slope = 1.9 MG


• Lost Volume due to outlet elevation = 0.2 MG• Lost Volume due to outlet elevation = 0.2 MG


• Total Usable Volume = 33.6 MG (or 94%)
DIAMETER


HEIGHT







• Each Tank is Identical to Facilitate Construction, 


Inspection, and Maintenance


• Inlet, outlet, and drain piping configurations


• Locations of air vents, ports, and access 


Design Elements


• Locations of air vents, ports, and access 


hatches


• Alignment of imbedded electrical and 


telemetry conduits







Design Elements







Design Elements


• Minimal Water Quality Short Circuiting Improvements Required


• Separate inlet and outlet


• Inlet orifice design


• High volume turnover• High volume turnover


• Roof finish


• No hot mop and pea gravel


• No membrane


• No paint







Design Elements


• Consistent Column Height to Facilitate Construction


• Equal floor and ceiling slopes


• Air Vents


• Sized for full pipe rupture


• Lightweight and removable







Structural Elements


• AWWA D110


• Prestressed


• Post Tensioned


• Type 1







Structural Elements


• Rebar Design


• Uniform design to facilitate construction & inspection


• Wall Thickness


• Thickness dictated by bearing pad requirements


• Landings and Stairs• Landings and Stairs


• Stainless steel vs. fiberglass


• Landing deflections







O&M Elements


• Column Footings – Round vs. Square







O&M Elements


• Wash-down System 
• Full & Permanent vs. Partial & Flexible


• Floor wash-down trough (does not neck-down around column 


footings)


• Drop connection inside tanks for hoses• Drop connection inside tanks for hoses


• Railings Around Outlets & Drains


• Sampling Ports







O&M Elements


• Ladders vs. Stairways  TANKS







O&M Elements


• Ladders vs. Stairways  VAULTS 







Construction Elements


• Responsive Bid Requirements


• Partial Removal of Existing Concrete Slab







Construction Elements


• Water Quality in Adjacent Reservoir


• Water misting fence/curtain


• Access to construction site


• Backfill tanks once they are in service


• Concrete Slab Pour Sequence• Concrete Slab Pour Sequence


• Ensure no pour is constrained on more than two sides


• Removal of Asbestos Board







• Construction of third identical tank


• Complete backfilling of tanks over time


• Optimize wash down system


Future Elements







Questions?
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How Facility Data is Shared inHow Facility Data is Shared in James SwansonHow Facility Data is Shared in How Facility Data is Shared in 
Modern SCADA Computer SystemsModern SCADA Computer Systems


James Swanson
RH2 Engineering


Session ObjectivesSession Objectives


Identify How Facility Data Travels And Is Used
Within A Utility For:
– Control
–Monitoring
–Maintenance
– PlanningPlanning
– Engineering
– Reporting
– Finance
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SessionSession AgendaAgendaSessionSession AgendaAgenda


• Short History of SCADA Systemsy y


• Typical Modern SCADA System 
Components


• Modern SCADA Data Users


• Why Share SCADA Data?• Why Share SCADA Data?


• Three Methods of Sharing SCADA Data


Component Component LayersLayers of a of a TypicalTypical
SCADA SystemSCADA System
Component Component LayersLayers of a of a TypicalTypical
SCADA SystemSCADA System


• Control and Monitoring Instrumentation
– Switches, Sensors, Meters, Solenoids, Relays, Pumps


• Communication
– Instrument Communications, PLC Communications, 
Computer System Communication


• Controllers
– Sequential Relay Logic, Programmable Controllers


• SCADA Computer Systems
– Viewing, Historical Database, Remote Access, Alarm 
Notification
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Control and Monitoring InstrumentationControl and Monitoring InstrumentationControl and Monitoring InstrumentationControl and Monitoring Instrumentation


McMillin
Reservoirs Data
1. Levels
2. Flows
3. High Level
4. Intrusion


Short Short HistoryHistory of SCADA Data Useof SCADA Data UseShort Short HistoryHistory of SCADA Data Useof SCADA Data Use


Pre-SCADA/Telemetry control data typically traveled 
from facility to facilityfrom facility to facility


Start/Stop Control
Calls


Storage Production


Control data communications typically travels over dedicated connections
between facilities.  Remote monitoring was not usually implemented.  
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Short Short HistoryHistory of SCADA Data Useof SCADA Data UseShort Short HistoryHistory of SCADA Data Useof SCADA Data Use


Early telemetry systems (~1930’s-1970’s). Usually monitoring only.
Control data still typically travels from facility to facilityControl data still typically travels from facility to facility.


Start/Stop Control
Calls


Storage Production


Centralized Monitoring


Data collection consisted 
of pen charts and status 
lights.  Pen charts 
represented the only 
method of storing 
historical data.


Centralized control was 
rarely implemented due 
to the simplicity of the 
systems. 


Short Short HistoryHistory of SCADA Data Useof SCADA Data UseShort Short HistoryHistory of SCADA Data Useof SCADA Data Use


Monolithic SCADA systems (1970’s-1990’s) 
Storage P d tiStorage Production


SCADA Control Room


1st Generation SCADA 
consisted of centralized 
Monolithic Control and 
Monitoring of remote 
facilities.  


Monitoring and control 
using centralized dedicated 
programmable controllers 
(PLC’s) with HMI computers 
starting to be introduced in 
the late 1980’s.


Dedicated monitoring and 
control panels with chart 
recorders still heavily used 
during this time period.  
Difficult to obtain and use 
facility data was typically 
controlled by Operations.
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Short Short HistoryHistory of SCADA Data Useof SCADA Data UseShort Short HistoryHistory of SCADA Data Useof SCADA Data Use


Storage P d ti
Distributed SCADA systems (1990’s ~ 2005) 


Storage Production


SCADA Control Room


2nd Generation SCADA consisted of 
Distributed Control/Monitoring.  
Data typically travels through 
central facility but facilities had 
independent PLC controllers.


Dedicated centralized 
control panels replaced with 
PC based HMI computer 
systems.  Remote PLC’s 
could provide much more 
facility data.


Data is collected in software 
based historical databases.  
Operations still mostly in 
control of data. HMI 
computer systems still 
evolving. 


Short Short HistoryHistory of SCADA Data Useof SCADA Data UseShort Short HistoryHistory of SCADA Data Useof SCADA Data Use


Storage P d ti
Networked SCADA systems (~2005 - Future) 


Storage Production


SCADA Control Room(s)
with Remote Access


3rd Generation SCADA consists of 
Networked Control/Monitoring.  Data 
is routed over a TCP/IP networked 
communications system.


PC based HMI computer 
systems become more 
powerful with open 
standards, distributed 
viewing options and easier 
to use historical trending.


HMI computer systems allow 
interconnectivity to other 
utility software systems.  
Accessing historical data 
becomes easier with new 
tools.
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HMI Computer System ComponentsHMI Computer System ComponentsHMI Computer System ComponentsHMI Computer System Components


• I/O Interface
Communications to Local and Remote PLC’s– Communications to Local and Remote PLC s.


• HMI Application Engine
– Processes incoming/outgoing data.  


• Viewer
– Graphical interface for utility staff.  Local and remote access.


• Historian
– Data storage and retrieval system.


• Alarms Notification
– Event and Alarm notification via phone, text message, email. 


• Reporting
– Historical data reporting system.


HMI Computer System ComponentsHMI Computer System ComponentsHMI Computer System ComponentsHMI Computer System Components


HMI
Application
Engine


I/O 
Interface


Alarm 
Notification


Viewing
Facility
PLC’s


Communications
Medium


Historian


Reporting
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SCADA System Data SCADA System Data UsersUsersSCADA System Data SCADA System Data UsersUsers


Operations 
C t l d M it i P• Control and Monitoring Purposes


Maintenance 
• Data used for Identifying Maintenance Issues


Engineering
• Data used for Design and System Modeling


Planningg
• Data used for Infrastructure Planning.


Management/Finance
• Data used for Utility Management and Financial Purposes


Government Agencies (State, Federal)
• Production, Treatment, Wastewater Spills


SCADA System Data SCADA System Data UsersUsersSCADA System Data SCADA System Data UsersUsers


Primary SCADA Data UsersPrimary SCADA Data Users
Users that require real‐time 24/7 access to SCADA 
system data to operate and maintain infrastructure.


Secondary SCADA Data Users
Users that require historical data for analysis purposes.
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SCADA System Data SCADA System Data UsersUsersSCADA System Data SCADA System Data UsersUsers


Operations 
Hi t i ll th P i U f HMI D t• Historically the Primary Users of HMI Data.


Maintenance 
• Historically the Primary or Secondary Users of HMI Data.


Engineering
• Typically Secondary Users of HMI Data.


Planningg
• Typically Secondary Users of HMI Data.


Management/Finance
• Typically Secondary Users of HMI Data.


Government Agencies (State, Federal)
• Typically Secondary Users of HMI Data.


SCADA System Data SCADA System Data UsersUsersSCADA System Data SCADA System Data UsersUsers


Historical Issues with Secondary Access to Data
1. Tight SCADA security access easy access to 


data.
2. Proprietary historical databases make 


exporting data difficult.
3. Lack of good reporting software tools.3. Lack of good reporting software tools.
4. SCADA system lacking data points required by 


some secondary users.
5. Secondary users unaware of SCADA system 


capabilities.
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WhyWhy ShareShare SCADA Data?SCADA Data?WhyWhy ShareShare SCADA Data?SCADA Data?


Because Utility Computer Systems are Becoming “Integrated”Because Utility Computer Systems are Becoming “Integrated”


Firewall


CMMS GIS Finance
Engineering 
Planning


Management LIMS


Utility Network


FirewallExternal
Agencies


Customers
System 


Control Center
Internet


Customers


Consultants


Contractors
Water 


Resources
Treatment Transmission Storage


WhyWhy ShareShare SCADA Data?SCADA Data?WhyWhy ShareShare SCADA Data?SCADA Data?


• Sharing SCADA data with secondary users can 
help improve entire utility business model.


• Secondary users realize the significance of 
improving and maintaining SCADA system.p g g y


• It is becoming more straightforward to 
implement.
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How to How to ShareShare SCADA Data SCADA Data –– StepStep 11How to How to ShareShare SCADA Data SCADA Data –– StepStep 11


Upgrade Historian and Reporting Tools
Examples:


–Wonderware Historian, HMI Reports, 
ActiveFactory Tools


– Allen Bradley FactoryTalk Historian, Metrics, 
VantagePointVantagePoint


– Siemens Simatic IT Historian


How to How to ShareShare SCADA DataSCADA DataHow to How to ShareShare SCADA DataSCADA Data


Manual Data Sharing


SCADA Network


g
Utility Network
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How to How to ShareShare SCADA Data SCADA Data –– StepStep 22How to How to ShareShare SCADA Data SCADA Data –– StepStep 22


Integration of Utility Computer Software System


SCADA
System


CMMS GIS


y


LIMS Agency 
Reporting


Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


How To Integrate Utility Software - Examples


SCADA
System


CMMS
Custom


Programming


SCADA
System


CMMS
Commercial
MiddlewareSystem Middleware


SCADA
System


CMMS
Direct Connection
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Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


What Software Should Be Integrated?What Software Should Be Integrated?
Depends on:
1. Existing SCADA and Utility Software
2. Hardware/Software Upgrade Capabilities
3. Internal Resources (Technical Staff)3. Internal Resources (Technical Staff)
4. External Resources (Consultants)
5. Return on Investment – Will this help the 


Utility?


Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


Wh t D t i T itt d B t S ft ?What Data is Transmitted Between Software?


SCADA
System


CMMS


To CMMS: To SCADA:


SCADA to CMMS Example


To CMMS:
Alarms/Events
Pump Runtimes
Pump Start Counts


To SCA A:
Maintenance work orders 
based on equipment data 


received from SCADA.
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Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


Wh t D t i T itt d B t S ft ?What Data is Transmitted Between Software?


SCADA
System


GIS


To GIS: To SCADA:


SCADA to GIS Example


To GIS:
Any System Facility
Data


To SCA A:
GIS Map & Data May be 


Accessible in SCADA 
Viewer.


Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


Wh t D t i T itt d B t S ft ?What Data is Transmitted Between Software?


SCADA
System


LIMS


To LIMS: To SCADA:


SCADA to LIMS Example


To IMS:
Real Time Water 
Quality Data


To SCA A:
Sampled Water Quality 


Data
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Utility Software Utility Software IntegrationIntegrationUtility Software Utility Software IntegrationIntegration


Wh t D t i T itt d B t S ft ?What Data is Transmitted Between Software?


SCADA
System


Agency 
Reporting


To Reporting: To SCADA:


SCADA to LIMS Example


To Reporting:
Data points necessary for 
reporting purposes:
1. Influent/Effluent Totals
2. Production Totals


To SCA A:
None


How to How to ShareShare SCADA Data SCADA Data –– StepStep 33How to How to ShareShare SCADA Data SCADA Data –– StepStep 33


Remote SCADA Data InterfacesRemote SCADA Data Interfaces
1. Virtual Clients – VNC, Terminal Servers
2. Web Site Remote Data
3. Audio Access 
4. Email/SMS Text Messaging


Remote SCADA Data Access Devices
1. Remote Field Laptops
2. Cell/Smart Phone
3. Facility Operator Interface
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RemoteRemote Access Access –– Virtual ClientsVirtual ClientsRemoteRemote Access Access –– Virtual ClientsVirtual Clients


Virtual Access of HMI Screens


VNC T S ft T i l SVNC Type Software
• Remote control of HMI
Computer keyboard and mouse.
• Uses client software or web
browser.


Terminal Servers
• Multiple Remote Simultaneous 
Connections.


• Uses standard Microsoft
Remote Access software.


RemoteRemote Access Access –– Web ServersWeb ServersRemoteRemote Access Access –– Web ServersWeb Servers


• Web Server transmits real‐time SCADA data to  
secondary users over web browsers.  


• Usually does not include control access.
• Number of connections limited by licensing.
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RemoteRemote Access Access –– Audio AccessAudio AccessRemoteRemote Access Access –– Audio AccessAudio Access


Land LineLand-Line
Phones


Cell
Phones


• Audio Alarm Notification 
• Event/Data Access
• Remote Control


RemoteRemote Access Access –– Email/Email/TextText MessageMessageRemoteRemote Access Access –– Email/Email/TextText MessageMessage


Cell
Phones


Workstations


Email
• Alarm/Event Notification
• Alarm and Event Reports
• System Totalizer Reports


Text Message
• Alarm/Event Notification
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RemoteRemote Access Access –– RemoteRemote Field Field LaptopsLaptopsRemoteRemote Access Access –– RemoteRemote Field Field LaptopsLaptops


1. Wi‐Fi Access in Treatment Plants
2. Cellular Access in Vehicles or Home
3. Internet Access using Direct Connection Remote Terminals of Full 


SCADA Client ControlConnections over local Wi‐Fi use 
heavy encryption of data.


Connections over Public Internet 
use Virtual Private Networks –
(VPN)


SCADA Client – Control


Web Access of Specific 
System Data – No Control


RemoteRemote Access Access –– CellCell/Smart Phones/Smart PhonesRemoteRemote Access Access –– CellCell/Smart Phones/Smart Phones


Cell Phone/
Smart Phones


Cell Phone:
• Audio Alarm/Events Data
• Audio Analog Data
• Control via Touchtone


Smart Phone:
• Same Features of Cell Phone
• Email/SMS Text Messaging
• Web Access
• Remote Terminal Access
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RemoteRemote Access Access –– OperatorOperator InterfacesInterfacesRemoteRemote Access Access –– OperatorOperator InterfacesInterfaces


Facility PLCFacility
Operator Interface


Operator Interface:
• Typically used to display only 
local status/data or limited     
remote data from one PLC.


New Features:
• Remote access to HMI 
screens.


• Able to display data from 
multiple facility PLC’s.


Q&AQ&AQ&AQ&A


Questions?








Planning, Design, and Interim Operation of 
New Tank, Booster, and Wholesale Intertie


for Fruitland Mutual Water Company


TED HARDIMAN, General Manager, 
Fruitland Mutual Water Company


DAVID ROBERTS, PE, Parametrix
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Presentation


• Background of Fruitland’s system 


• Major project elements 


• Where we are today and interim operational 
strategies 


• Future steps 


• What we’ve learned along the way
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Fruitland Mutual Water Company


• Member Owned 


• Governed under RCW Title 24 – Corporations and 
Associations – Nonprofit
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Fruitland Mutual Water Company – Today


• 3,600 connections / 12,000 Population Equivalents


• 5.2 Square Mile Service Area (City and County)


• Eight independent sources of supply totaling 3,905 
gpm and 2,337 acre‐feet Qa


• 3MG Storage
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Fruitland Mutual Water Company – Future


• No planned change to limits of service area


• 6,000 connections / 20,000 PEs


• Two main pressure zones (556 and 610)


• Wholesale Intertie with Tacoma (1020 gpm and 840 
acre‐feet)


• 6 MG Storage
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System Overview and Project Limits
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Project Drivers


• Address localized low pressure


• Secure additional water
– Water rights and physical source of supply


• Control Transmission and Blend wholesale water


• Improve fire flow


• Improve storage
– Volume and geography


– Replace aging elevated reservoir
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Major Project Physical Components


• Tacoma Intertie:
– Wholesale water intertie sufficient for buildout of 
Fruitland’s service area


– 5,190LF of 12‐inch transmission main from intertie to 
storage and 1,835 LF of 8‐inch


– Connection completed for emergency purposes


• 1MG reservoir


• 3800 gpm booster pumping station


• Pressure reducing (3) and check valves (3) for 
pressure zone
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Project Status


• Wholesale intertie completed 


• Wholesale Dedicated Transmission 2012


• Old Elevated Reservoir demolished


• Design Plans for New Reservoir and Booster Station 
Complete


• Permits and State approval outstanding
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• Identifying improvements


• Interim and long term operation / controls


• Design and permitting


• Funding


• Implementation…


Planning – Background
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Planning, Design, and Implementation


• 2000 and 2008 water system plans – Phase 1
– Estimated value of improvements ‐ $9M (Including Water 
Purchase)


• Intertie


• Booster Station and Reservoir


• Service area pressure zone creation
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Wholesale Intertie – Patience…


• 5 Years:
– Water Purchase 


Evaluation
– Water Demand 


Calculations
– Water compatibility / 


blending (surface and 
subsurface source)


– Hydraulic Modeling
– Contract negations
– Financing


• 1 Week:
– Construction
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Wholesale Intertie – Patience…
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Wholesale Intertie – Patience…


• There will be additional 
sampling and reporting 
requirements if you 
combine surface water 
and groundwater sources


• In addition to sampling 
and reporting – blended 
water quality should be 
evaluated
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Wholesale Intertie – Patience…


• There is a perceived and real need to evaluate water quality 
when blending two sources from different supplies


Wholesale and Fruiltand Water Quality Compatability Evaluation
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Wholesale Intertie – Patience…


• Blended water quality may differ from expected ‐ pH


Wholesale and Fruitland Water Quality Compatability Evaluation
Actual and Calculated pH
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Wholesale Intertie – Patience…


• Blended water quality may differ from expected – available 
chlorine


Wholesale and Fruitland Water Quality Compatability Evaluation
Actual and Calculated Chlorine Residual (mg/L)
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Reservoir and Booster Station


• Challenges:
– Design delivery with multiple 


stakeholders (Tacoma, 
Puyallup, Pierce County, 
DOH, Fruitland members, 
and USDA‐RD)


– Phased 
demolition/construction


– Interim operations


– Funding limitations


• Opportunities: 
– Three dimensional design


– ARRA Funding / Timing


– System Operational Flexibility 
with new SCADA system 
allows phased construction


– Flexible schedule allows for 
phased construction / crew 
installation
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Traditional Design Delivery – Plan View
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Traditional Design Delivery – Elevations
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Traditional Design Delivery – Mechanical
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Traditional Design Delivery – Mechanical
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The Power of 3D Rendering and Design


• Stakeholder communication / vision


• Estimating operation and maintenance


• Color selection (aesthetic and functional)


• Vandalism evaluation


• Prevailing winds / venting


• How it fits with the neighborhood


• Funding / bonding


• Ergonomics – walkways / equipment layout etc.
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The Power of 3D Rendering
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The Power of 3D Rendering
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The Power of 3D Rendering
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The Power of 3D Rendering
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The Power of 3D Rendering
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Booster Station and Reservoir – Almost
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Booster Station and Reservoir – Almost
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Two Zone Creation


• Locations identified throughout distribution system


• Detailed design and ROW permits / Easements on‐
going


• Fruitland crew anticipated construction summer 
2010 and 2011


• Phased construction acceptable given bypass is 
required until booster and reservoir complete
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Interim Operation and Construction


• Phased construction required detailed analysis and 
SCADA modifications/operational changes


• Old system – elevated reservoir maintained pressure


• Interim system – well 4 used as virtual reservoir to 
maintain system pressure


• Interconnected to six sources of supply
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Phased Demolition/Construction


• Phase I – Demo elevated tank (winter 2009)


• Phase II – On‐site improvements (estimated 2011)


• Phase III – Complete intertie (estimated 2012)


• Fruitland Construction:
– On‐site utilities and grade


– Off‐site two zone creation / check valve installation
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SCADA Modifications
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SCADA Modifications
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SCADA Modifications
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Phased Demolition/Construction
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Phased Demolition/Construction
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Phased Demolition/Construction
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Interim Operation
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SCADA Modifications – Interim Operation Well 4
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Next Steps


• Financing: USDA‐RD


• Permitting: Pierce County comp plan revisions are 
related to water facilities


• Construction – pending financing
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What We’ve Learned


• Patience


• Plan for variables outside the norm – interim may be 
a while


• Proof is in the pudding – field verification is always 
better than the best model
– pressure zone verification 


– fire flow


– water quality 


– Reservoir removal / testing – August 2009
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