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A few pertinent acronyms…A few pertinent acronyms…


NAS Naval Air Station


NAVFAC Naval Facilities Engineering Command


CLIN Contract Line Item Number


UFC Unified Facilities Criteria


DOR Designer of Record







NAS Whidbey FactsNAS Whidbey Facts


▼ Commissioned as active facility in 1942


▼ Other sites considered: Lake Ozette, Indian Island, 
Keystone Harbor Penn CoveKeystone Harbor, Penn Cove


▼ Ault Field, Seaplane Base, Outlying Field


▼ 7 800 active 13 000 family 2 200 civilian▼ 7,800 active, 13,000 family, 2,200 civilian


▼ 19 active duty/2 ready reserve squadrons


▼ Many inherited from other facility closures in CA Guam▼ Many inherited from other facility closures in CA, Guam







Vi i itVi i itVicinity 
Map
Vicinity 
Map


* Source: KPFF 2008 Water System Plan







P-236 Waterline ReplacementP-236 Waterline Replacement


▼ Replace 17 miles of 45-60 year old AC pipe


▼ 7 individual CLINs


▼ Funded through $18M from ARRA stimulus


▼ Design/Build contract delivery


▼ Section 8(a) designated work


▼ Schedule requirements


● 236 days design phase – 5/10


● 549 days construction phase (approved CLINs) – 3/11







CLINs 1-7CLINs 1-7
CLIN 7


CLINs 1 and 5


Anacortes Supply


CLIN 2
CLIN 4A


CLIN 6


CLIN 3
CLIN 4B







NAS Whidbey Water SystemNAS Whidbey Water System


* Source: KPFF 2008 Water System Plan







Design Period FrameworkDesign Period Framework


▼ Safety/traffic plans, schedules, permitting
▼ Site investigations – utility locates, survey and geotechnical
▼ 35% 100% design review periods▼ 35%, 100% design review periods
▼ Submitted design documents


● Basis of Design (calculations/pipe size verification)
● Geotechnical Report
● Plans


P f T h i l S ifi ti ( d t )● Performance Technical Specifications (products)
● Prescriptive Specifications (UFGS)







Basis of DesignBasis of Design


▼ Meet AWWA, WSDOT, DOH and pertinent utility 
standards (City, County and Navy UFC)


▼ Verification through hydraulic modeling resulted in 3▼ Verification through hydraulic modeling resulted in 3 
suggested pipe size modifications


▼ Calculations offered:
● Pipe thickness
● Thrust restraint


S il b i● Soil bearing pressure
● Valve sizing







Pipe Size VerificationPipe Size Verification


Upsize from 
8” to 10”


Upsize from Ups e o
18” to 20”


D i fDownsize from 
18” to 12”







Thrust RestraintThrust Restraint







Pipe Thickness – Class 350Pipe Thickness – Class 350







Bagging on CLINs 1, 5, 7, and 4BBagging on CLINs 1, 5, 7, and 4B







Seismic ConsiderationsSeismic Considerations







PermittingPermitting


▼ Boringsg


● Business licenses, additional 
insured, work plans, utility locates, 
bondingbonding


▼ JARPA nationwide permit


Cat Ex for EIS● Cat-Ex for EIS


● Wetlands delineation


< 0 5 acre (no mitigation)● < 0.5 acre (no mitigation)







Ground Penetrating Radar (GPR)Ground Penetrating Radar (GPR)


▼ RFP requirement


▼ Technology limitations







Pipeline Separation / ConflictsPipeline Separation / Conflicts







Pipeline SeparationPipeline Separation


▼ 2006 DOH/DOE 
Reference Guide and 10 
State Standards


▼ 10’ horizontal and 18” 
vertical or special 
constructionconstruction


▼ Concrete encasement


* Source: 2006 DOH/DOE Reference Guide







Pipeline Separation ApproachPipeline Separation Approach


▼ Encasement not detailed▼ Encasement not detailed


▼ Vapor barriers, CDF, restrained 
joints detailed 


▼ Sewer force mains relocated 
underneath installed lines







Utility ConflictsUtility Conflicts


Where room appears available on the shoulder…


…installation was forced into the street!







Design Period GrievancesDesign Period Grievances


▼ Schedule minimized opportunities to review project scope 
and value engineer


▼ Record drawings▼ Record drawings


▼ Limited involvement from contract operator


▼ Lack of City involvement after 35%▼ Lack of City involvement after 35%







Hmmppff #1Hmmppff #1







Hmmppff #1Hmmppff #1







Hmmppff #1Hmmppff #1







Hmmppff #2Hmmppff #2


CLIN 3▼ CLINs 3 
and 4A 
removed


▼ City no 
longer 
activelyactively 
involved


xx







Hmmppff #3Hmmppff #3







Hmmppff #3Hmmppff #3







Some Partnering on ValvesSome Partnering on Valves


▼ Contract requirements


● Gate valves for 12” and under


● BFVs for larger


● Full line size


● 3 at tees, 4 at crosses


● BFVs be placed in “approved pits”


▼ Valve boxes permitted for BFVs in pavement


▼ Concrete collars not required on valve boxes in pavement







Other Construction Issues -
Restoration
Other Construction Issues -
RestorationRestorationRestoration


▼ “Match 
existing”


▼ Joint seal▼ Joint seal







Joint SealJoint Seal







CLIN 2 – A Sad Wrap UpCLIN 2 – A Sad Wrap Up


▼ 900’ section on easement in 20’ wide private road


▼ Additional communications duct found – existing pipelines 
location only available space for new pipes







CLIN 2 – Uphill Towards 
Reservoirs
CLIN 2 – Uphill Towards 
ReservoirsReservoirsReservoirs







CLIN 2 – Temporary Supply 
Alternatives Infeasible
CLIN 2 – Temporary Supply 
Alternatives InfeasibleAlternatives InfeasibleAlternatives Infeasible







CLIN 2 – Ways to Keep Reservoirs 
On Line Add Cost
CLIN 2 – Ways to Keep Reservoirs 
On Line Add CostOn Line Add CostOn Line Add Cost


▼ Trenchless techniques explored 


● HDD


● Pipe bursting


● Pipe reaming


▼ Temporary HDPE lines


▼ Navy asks for 6-month no cost extension to 
decommission/move communications linedecommission/move communications line


▼ Result: CLIN 2 removed from contract







Lessons LearnedLessons Learned


▼ Understand the expectations of federal contracting and 
alternative project delivery


▼ Know ALL contract requirements and understand the▼ Know ALL contract requirements and understand the 
implications of information offered for bidding


▼ Review the scope of work with the Owner intimately as a p y
first step – at the table and in the field!


▼ Be prepared for staff turnover







QuestionsQuestions
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PNWS-AWWA   2011 SPRING CONFERENCE   May 4-6, 2011


Session FA1   9:45-10:45 AM  Friday, May 6, 2011







Presented by 


Harvey Barnes    Rockwood Water PUD


Walter Burt, LHG    GSI Water Solutions, Inc.


Matt Hickey, P.E.    Murray, Smith & Associates, Inc.


Project Team


 Rockwood Water PUD


 City of Gresham


 GSI Water Solutions, Inc.


 Murray, Smith & Associates, Inc.


 S&B, Inc.


 Ward-Henshaw Construction Co., Inc.


 Boart Longyear Company







 Very successful project 
undertaken by 
Rockwood Water PUD 
and the City of 
Gresham


 A key water supply 
project for the two 
entities


 Challenging project due 
the size and depth and 
capacity of the well and 
the constrained site
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 Gresham 56,000


 Rockwood 35,000 Gresham


18,000 Portland/Fairview
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 Aggressive annexation


 Reorganizing as a new form


 Dispute over governance
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 Lower costs


 Improve security


 Better coordination


 Increase customer value
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 Wholesale water costs


 Water right permits


 Alternate water supplies


 Sharing costs
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 Capital (for 11.5 mgd)


 $10 million together


 $25 million separately
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 Routine 
monitoring/maintenance 


 Groundwater protection


 Water management/
conservation plan
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 Mutual customers


 Urban trail construction


 Relationship
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 Hydrogeology


 Other wells


 PUD’s water 
rights


 Partnering of 
the two 
entities for 
mutual 
benefit
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 Pliocene (~2 mya) Ancestral Columbia River Deposits


 Major Basin-Wide Deep Aquifer


 Typical Well Capacity 700 – 3,500 gpm
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Cascade 5
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 Cascade 3 and 4 observations


 Great Aquifer (T ~130,000 – 150,000 gpd/ft; no 
nearby boundaries)


 Testing and interference analysis
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http://groundwater.orst.edu/under/wells.html









 Depth


 Diameter


 Screen design


 Anticipated aquifer 
characteristics


 Drilling challenges


16







 620 feet deep (just 
like the last one…)


 28-inch upper 
borehole/24-inch 
production casing


 20-inch lower 
borehole/16-inch 
screen


 Mud Rotary upper 
borehole


 Dual rotary RC lower 
borehole
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 Dual rotary RC


 16-inch SS v-wire screen
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Top Bottom Lithology Color


Interpreted 


Hydrostratigraphic Unit Generalized Group


Color


0 10 Clayey Silt with Sand and Gravel


10 20 Cobbles


20 30 Gravel with Sand


30 40 Gravel with Sand


40 50 Sandy Gravel


50 100 Gravel with Sand


100 120 Gravel with Sand


120 140 Sandy Gravel


140 160 Silty Gravel   


160 180 Clayey Gravel


180 200 Sand and Gravel


200 210 Gravel


210 220 Gravel with sand and silt


220 230 Silt with Gravel Light brown


230 240 Gravel with sand and silt


240 250 Silt with Sand Dark gray and tan to light brown


250 260 Silt with Sand tan and brown


260 270 Silt Grayish green


270 280 Silt with Sand Grayish green


280 290 Silt Grayish green


290 300 Silt Grayish green


300 310 Siltstone Blue-green


310 320 Siltstone Blue green  


320 330 Siltstone Blue green


330 340 Siltstone Blue green


340 350 Silt and Sandstone Green Gray


350 360 Silt and Sandstone Black


360 370 Sandstone Black


370 380 Fine Sand with Gravel


380 390 Gravel


390 400 Gravel


400 410 Gravel


410 420 Gravel


420 430 Gravel


430 440 Gravel


440 450 Gravel with Sand


450 460 Silty Sand with Gravel


460 470 Clayey, Sandy Silt with Gravel Light Brown


470 480 Sandy Silt with Clay Light Brown  


480 490 Clayey Silt Light Brown and Greenish Gray


490 500 Gravel with Sandy Silt Greenish Gray


500 510 Clayey Silt to Silty Clay Green Gray


510 520 Sandy Silt Blue Gray


520 530 Sandy, Clayey Silt Blue Gray


530 540 Clayey Silt Blue Green to Blue Gray


540 550 Clayey Silt Blue Gray 559


550 560 Sandy Silt Blue Gray 569 10 RISER


560 570 Sandy Silt  Tan and Blue Gray 574 5 RELIEF SCREEN


570 580 Sandy Silt Tan and Blue Gray


580 585 Silty Gravel with Sand 588 14


585 590 Sandy Gravel, cemented Sieve


590 595 Gravel with Sand, cemented Sieve


595 600 Gravelly Sand


600 605 Gravelly  Medium to Coarse Sand Sieve


605 610 Silty Gravel with Sand


610 614 Fine to Coarse Sand with Gravel


614 623 Medium Sand Sieve


623 625 Sand with Gravel


625 630 Sand with Gravel


630 635 Gravel with Sand, cemented


635 640 Gravel with Sand, cemented


640 645 Gravel, cemented


645 650 Gravel, cemented


650 657 Gravel with Sand


657 660 Fine to Medium Sand with Gravel Sieve


660 665 Gravel with Sand, cemented 663 75


665 670 Fine Sand with Gravel 673 10 BLANK


670 675 Fine to Medium Sand Sieve


675 680 Fine to Medium Sand with Gravel Sieve


680 685 Medium to Coarse Sand 


685 690 Fine to Medium Sand with Gravel Sieve


690 695 Fine to Medium Sand with Gravel 693 20 Sieve


695 700 Fine Sand 703 10 BLANK


700 703 Fine to Medium Sand Sieve


703 705 Gravel (indicated by rig action) 708 5 Sieve


705 710 Fine to Medium Sand  713 5 SUMP


710 715 Fine Sand with Gravel X Sieve


715 720 Fine to Medium Sand X Sieve


720 725 Fine Sand X


725 730 Fine Sand with Gravel


730 735 Fine Sand BOTTOM OF BORING


Relief and Blank 15


Total Screen 100


Total Blank 39


Screen assembly length 154
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 Well testing through new pipeline (5,400 gpm)


 Emergency production during well testing


 Cost $1,000,000
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Elapsed Time (minutes)


Cascade No. 5 Specific Capacity During Constant Rate Pump Test
Rockwood Water People's Utility District


Transducer Water Levels Hand Measurements


Test Details
Start: 10:00 AM, April 11, 2009
End: 10:50 AM, April 13, 2009
Average Pumping Rate (Q) = 4,015 GPM
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Date & Time


Water Level Response in Cascade No. 3 and 4 During Constant Rate Pump Test
Rockwood Water People's Utility District


Well 3


Well 4


Cascade 5 Test Details


Start: 10:00 AM, April 11, 2009
End: 10:50 AM, April 13, 2009
Average Pumping Rate (Q) = 4,015 GPM
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Elapsed Time (minutes)


Drawdown in Cascade 3 During  Cascade 5 Constant Rate Pump Test
Rockwood Water People's Utility District


Cascade 5 Test Details
Start: 10:00 AM, April 11, 2009
End: 10:50 AM, April 13, 2009
Average Pumping Rate (Q) = 4,015 GPM
Duration of Pumping (t) = 2930 minutes = 2.03 days
Distance of Cascade 3 from pumping well (r) = 1,500 feet


Analysis
Change in drawdown over 1 log cycle (Ds) = 6.75 feet
Transmissivity (T) = (264 * Q)/Ds  = 157,000 gpd/ft
Storativity (S) = (0.3 * T * t0)/r


2 = 3.1 10-4


u Assumption
u = 1.87 * r2 * S/T*t = 0.004
u assumption validat calculated T and S


t0 = 21 min
= 1.5 10-2 day 25







4,000 4,500 5,000 5,500


Cascade 5 130.0 146.3 162.5 178.8


Cascade 3 or 4


(pumping at 4,500 gpm)
31 161.0 177.3 193.5 209.8


Other SGA users


(Fairview, Troutdale, Wood Village)
10 140.0 156.3 172.5 188.8


Portland Water Bureau 60 190.0 206.3 222.5 238.8


Estimated Total Drawdown (with total interference) 231.0 247.3 263.5 279.8


Estimated Final Water Level (ft-bgs) assuming SWL of 194 ft-bgs 425.0 441.3 457.5 473.8


Notes :


3. Top of screen assembly at 553 ft-bgs


Maximum Predicted Drawdown (ft) at 90 days


Well Inteference Estimates (at 120 days of pumping)


Cascade 5 Production Rate (gpm)


1. SWL = s tatic water level , ft-bgs  = feet below ground surface, gpm = ga l lons  per minute


2. Interference estimates  from GSI 2003 technica l  memorandum "Evaluation of Potentia l  Effects  of Pumping New Wel ls  in Sand and 


Gravel  Aqui fer Unit on RWPUD and Proposed City of Gresham Wel ls".
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Improvements includes
 734’ deep well, 24” diameter 


casing with capacity of 5000 gpm +


 1050 lf of 20” DI waterline with CP 
designed by Gresham (cost 
$170,000)


 Site Improvements, limited site 
(35’ x 35’), parking lot 
improvements for Fire Dept.  


 Well House


 Vertical line shaft pump and motor


 1,000 kW Generator
27







 Vertical line shaft vs. Submersible


 Issues with other submersible 
pumps


 Motor for vertical line shaft easier 
to access and maintain


 Selection process


 Motor type and power 
supply selection


 Low voltage vs. medium
voltage


 Selection process
28







 5,000 gpm at 566 TDH  
(actual 6,000 gpm)


 Weir-Floway 18 MKH


 Five Stage 1,755 rpm


 Open line shaft


 550’ 14-inch threaded 
column


 Stainless steel 17-4PH 
line shaft


 Prelube of open line 
shaft
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 480 V 900 HP by US 
Motors


 Premium efficiency
 Inverter duty rated 
 Class H insulation for 


long life
 VPI coating on windings 


for long life
 RTD’s in windings and 


bearings
 Non-reverse ratchet
 Driven by 1000 HP rated 


VFD 







 Discharge through approx 1200 feet of 20” pipe to 
the PUD’s Cascade site


 Through chlorination building and into 5 MG 
reservoir


 Potential surge 
in the event of 
a power failure
during well 
operation
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 Deep well ARV


 Pressure relief/surge 
anticipator valve – pressure 
relief valve to protect 
piping and pump due to 
high pump shut off head. 


 Avoiding starting pump 
against closed valve due to 
shaft stretch and possible 
damage to pump 
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 4’ diameter two-
speed fan


 Intake louvers and 
ventilation 
penthouse (18,000 
CFM)


 Separate ventilation 
for VFD


 Extensive sound 
attenuation due to 
proximity to Fire 
House 
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 480V three phase power
 MCC/VFD
 1000 kW generator
 1000-hp rate VFD, oversized to improve 


power quality
 Reduces inrush of power during start-up 


 VFD to control upsurge and downsurge
/coast to stop to eliminate potential 
shaft damage


 70% turndown


 Control System
 Local VFD control 


 Local monitoring via PLC


 Fiber link to PUD Ops Center for remote 
monitoring and set-point control
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 Limited area 
for well house


 Challenge to fit 
the needed 
mechanical 
and electrical 
equipment in 
the building


 Special egress 
requirements 
due to 
electrical 
equipment in 
the building
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 Contracting


 Start-up 
(pump 
mfr/supplier
/contractor)


 Lessons 
learned


42







43







 Successful teaming realizing mutual benefits and 
efficiencies


 A number of challenges associated with well design and 
drilling and well head improvements due to the size of 
the well and certain site constraints


 Very successful project providing significant cost savings 
for the PUD and the City
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THE FUTURE OF METER 


READING SYSTEMS: A 


COMPARISON OF FIXED VS. 


MOBILE NETWORK 


AUTOMATED METER READING 


Presented by:  Shawn Kohtz, PE
Kim Lord, City of Nampa


and Tony Baltierra, City of Nampa


May 6, 2011







Overview


2


 What is an Automated Meter 


Reading (AMR) System?


 Benefits of Implementing  


Automated Metering Infrastructure 


(AMI) or Mobile AMR


 Case Study: City of Nampa







Water Meter Reading Overview


Fixed Base 


Network


Manual
Automated Meter 


Reading


Old Read 


Method


Meter Reader
Handheld 


Wand 


Mobile
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Manual or Touch-Read Meter Reading
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Water Meter Reading Overview


Fixed Base 


Network


Manual
Automated Meter 


Reading


Historic 


Read Method


Meter Reader
Handheld 


Wand 


Mobile
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Mobile Automated Meter Reading
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Water Meter Reading Overview


Fixed Base 


Network


Manual
Automated Meter 


Reading


Historic 


Read Method


Advanced 


Metering 


Infrastructure


(AMI)


Meter Reader
Handheld 


Wand 


Mobile
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Fixed Base Automated Metering 


Infrastructure: AMI
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Meter Pit Component Demonstration


 Kim Lord, City of Nampa


 Tony Baltierra, City of Nampa
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Rate of Data Collection


 Manual Meter Reading


 One meter reading per meter per one or two month period


 Or 100-400 meter reads per day per individual 


 Mobile Meter Reading


 2,000 to 30,000 meter reads per day per truck


 Dependent on frequency of drive routes


 Fixed Base Meter Reading


 Up to 720 reads per month per meter
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Rate Unit Manual Mobile AMR Fixed Base AMI


Reads Per Worker per Day 100-400 Essentially real 
time


Reads Per Vehicle per Day 2,000-30,000 Essentially real 
time







Overview
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 What is an Automated Meter 


Reading (AMR) System?


 Benefits of Implementing  


Automated Metering Infrastructure 


(AMI) or Mobile AMR


 Case Study: City of Nampa







Benefits of AMR/AMI


 Lower operating costs: rapid meter data collection


 Eliminate human error
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Reduced Personnel, Vehicles, Oversight, & 


Equipment







Benefits of AMR/AMI
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 Enhanced customer service support







 Engineering and Operations Troubleshooting 


Support


 Water and Sewer Master Planning Support


Benefits of AMR/AMI
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Benefits of AMR/AMI


 Water Conservation Support


 Water usage tracking


 Time-of-use rate structures
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Benefits of AMR/AMI
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 Ability to switch to monthly billing 







Benefits of AMI
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 Real time leak and backflow detection


Leaks can be detected before 


a major issue occurs


Separate irrigation system 







Benefits of AMI


 Reduced Turn-on/Turn-offs/Special Reads


 Virtual Turn-On/Turn-Off Reads


 Remote shutoff valve via two-way communications
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Benefits of AMI


 Real time identification of Tamper/Water Theft
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Implications of AMR/AMI Systems


 Requires An Up Front Capital Investment


 Cost discussion to follow


 Requires System Implementation & Personnel Training


 Personnel


 Database Support


 Billing System Integration


 Work Order Integration
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Overview
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 What is an Automated Meter 


Reading (AMR) System?


 Benefits of Implementing  


Automated Metering Infrastructure 


(AMI) or Mobile AMR


 Case Study: City of Nampa







Mobile AMR vs. Fixed Base AMI


 Financial Analysis: Costs


 Equipment costs, installation, and implementation


 Ongoing O&M


 Additional IT support


 Financial Analysis: Savings


 Personnel and vehicles


 Benefits that are difficult to quantify
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Mobile AMR vs. Fixed Base AMI 


Model Basis


 20-Year useful life analysis


 Cost/Benefit comparison relative to current 


operations


 Net-Present Value comparison


 2-Year implementation period


 Fund with loan at 6% interest rate


 Do not include cost of meter replacement


 Full system-wide implementation (28,000 accounts)
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Unaccounted Benefits in Financial 


Model


 Real Time Leak Detection


 Real Time Backflow Detection


 Engineering and Operations Troubleshooting


 Water and Sewer Master Planning Data Support


 Water Conservation Support in Future


 No Need to Access Property


 Improved Safety


 Reduced Liability
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Financial Model Overview: Mobile AMR vs. 


Fixed Base AMI Relative to Current Operations
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($2,147,000)


Payback Period > 20 Years


Change in Net Present Value 


Payback Period


Mobile AMR Financial Analysis:


Fixed Base AMI Financial Analysis:


Change in Net Present Value $158,000


Payback Period 19 YearsPayback Period


Change in Net Present Value 







Conclusions


 Fixed base AMI system is a better financial alternative 


for the City of Nampa relative to current operations.


 A mobile AMR system is not a better financial 


alternative relative to current operations and is less 


efficient than a fixed base AMI system
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Project Description


 Replace 20,000 old meters out of 28,000 meters in 


the system


 Construct AMI System along with meter 


replacement
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Optimized Project


 Replace approximately 20,000 old meters


 Improve read accuracy


 AMR compatibility


 Maintain relatively new meters in place until their 


service life is exhausted (approximately 8,000 


meters)


 Install AMI for 20,000 accounts
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Legend


Water Meter Type


• ABB


• Radio Read


• Standard


• Touch Read







Fixed Base AMI 


Financial Models


 Approximately 7-Year Implementation


 Utilize cash from water fund revenues and fund balance
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Financial Model Overview:  New Meters


Relative to Current Operation
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$1,384,000


Payback Period 13-14 Years


Change in Net Present Value 


Payback Period


Conservative Analysis:







Financial Model Overview:  AMI System


Relative to Current Operation
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($79,000)


Payback Period > 20 Years


Change in Net Present Value 


Payback Period


Conservative Analysis:


Optimistic Analysis:


Change in Net Present Value $1,084,000


Payback Period 16-17 YearsPayback Period


Change in Net Present Value 







Seven Year Implementation: 


New Meters and AMR - Probable Cost
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Year Meters AMR System Previously Budgeted


2011 ($1,058,000) ($819,000) $500,000


2012 ($805,000) ($559,000) “


2013 ($829,000) ($481,000) “


2014 ($854,000) ($495,000) “


2015 ($880,000) ($510,000) “


($906,000) ($525,000) “


($933,000) ($541,000) “


Totals
($6,265,000) ($3,930,000) $3,500,000


2012


2011


2014


2013


2015


2016


2017







Cost/Benefit Model Sensitivity 


 Non Quantifiable System Benefits


 Meter Pit Lid Replacement


34







Next Steps


 Pre-qualify AMR suppliers to bid on the project


 Bid AMR system


 Bid new water meters


 AMI and meter installation begins in 2011
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Model


 Model discussion if time allows
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