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Presentation Overview

• Water District History and Background

• Existing Conditions

• Purpose and Scope of Study

• GHD Distribution System Hydraulic Model 
Study 

• Findings

• Recommendations

• Project Cost Estimates

• Project Timeline
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• The water district originally started out as a private farm-estate back in the 1920s. 
During the 1940s it was sold to developers who began selling lots and building 
custom homes. Drinking water was supplied to these early homeowners from wells 
powered by windmills through what was then a very small distribution system. Hence, 
the community was named Windmill Farm.  Over time, the wells in the windmills were 
converted to an electrically powered hydro pneumatic  system.  As the community 
reached full development during the 1950s and early 1960s the distribution system 
was modified, storage was added, and new wells were installed.  At that point, the 
windmills became strictly ornamental.  

• The Water District was formed by the town in 1973 with input from the residents. 
Town operations began in late 1976. The district is known today as North Castle 
Water District No.2. 

• When the district was created the residents established the method of payment for 
any capital improvements by choosing to pay per lot as opposed to an assessment 
based calculation.  Capital costs, include the paying back of the bond for the initial 
district purchase and any future capital improvements to the infrastructure, i.e. new 
water tank. There are 379 lots who are part of the district calculation.

• Residents  proposed that any outside district users would pay double the inside water 
rate because the properties are not subject to capital improvement costs and are not 
geographically located within the district boundaries. (Coman Hill School & 
Brynwood)

Water District History
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Water District Statistics & Relative Assets

Year o f Inception 1940s---W ater D istric t No. 2  was estab lished  1973- opera tion began 1976
S ervice  a rea W indm ill F arm  A rea
P opula tion S erved 1 ,200
S ervice  C onnections 374
F ire  Hydrants 75
W ater D istribution V a lves 72 +/-
M iles o f D istribution M a ins 8 .1  —  70%  is asbestos cem ent
A verage  annua l water sa les 44,573 ,593 ga llons
S torage capacity 600 ,000  ga llons— C oncre te  wire  wound standp ipe  built 2006
C om pliance Issues There  are  no com pliance  issues, full com pliance
W aivers None

W ater S u p p ly  
W ells 2 ,3 ,4 ,5 A ll g rave l pack we lls  the  newest be ing W ell 5  -online  2011

S tru ctu res
74 W indm ill Road A pprox. 900  sq /ft s ing le  sto ry wood fram e structure  constructed  1981, build ing-

houses W ell No.4 , pum ping  equipm ent, contro ls &  an em ergency genera to r.
P um p House No.1 S ing le  sto ry concre te  build ing  approx. 320  sq /ft houses contro ls and abandoned 

we ll no .1  constructed  1950s.
P um p House No.2 A pprox. 100  sq /ft b lock build ing  houses we ll no .2  &  contro ls

F ue l O il build ing A pprox. 320  sq /ft b lock build ing  houses a  2 ,000 ga llon stee l doub le  wa lled  fue l o il 
s to rage tank, used fo r em ergency power &  hea ting .  C onstructed  1982

S torage Tank 600,000  ga ls E vergreen Row
W indm ill Road W indm ill

S pruce Hill Road W indm ill

M ap le  W ay W indm ill

W atersh ed
Grave l p it A pproxim ate ly 72  acres inc lud ing  a  pond

A ll three  windm ills  a re  part o f the  water d istric t responsib ility, this  was estab lished  
when the  d istric t was fo rm ed.
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•New 600,000 gallon water storage tank (2006)

•New production well (online 2011)

•New booster pumps (2011)

•New controls (2011)

•Federal Groundwater Rule continuous chlorine 
monitoring (2011)

Water District No. 2 – Recent Improvements
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Water District Existing Conditions
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Water District Existing Conditions
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Water District Existing Conditions
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Water District Existing Conditions
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Water District Existing Conditions
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Purpose of the Model

• Identify problem areas – find the “weak links” of the system
• Develop conceptual level alternatives and costs for solutions
• Provide a planning basis – a “road map” to implement improvements
• Support the most efficient use of funds – best “bang for the buck”

Water District Existing Conditions----Why a modeling study?

Late November  2011 the Town Board approved going ahead with a distribution 
system modeling study.  The purpose of the study was to confirm and identify 
potential weak points in the distribution system, due to the consistent water 
breaks experienced over the years.  The study utilizes distribution system 
characteristics, pipe lengths, pipe type, valve locations, etc. The information is 
entered into a computer modeling program where the performance of the 
system can be evaluated. The information derived from the model would 
produce a plan for areas of concern for ultimate replacement. 
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Water District Existing Conditions----Scope Modeling of study

• Collect data

• Construct computer model of district 

• Calibrate model using existing hydrant flow test data

• Perform simulations

• Identify necessary upgrades

• Perform simulations on upgraded system model

• Collect and evaluate historical failure/repair data

• Generate recommendations and cost estimates
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Water District Existing Conditions---- Model / Study Evaluations 

•Fire Flow
•Test fire hydrants to determine available flow during peak demands

•Modify model and re-test until acceptance criteria is met

•Criteria is minimum 500 gpm during peak demand with at least 20 psi for all system users

•Line Breaks
•Identify pipes with a high consequence of failure

•Simulate line breaks in selected pipes

•Quantify number of users with less than 20 psi

•Pressure and Flow
•Identify and rank pipes with a high likelihood of failure

•Rank pipes by pressure and resistance to flow

•Historical Evaluation
Collect and evaluate historical information to identify locations of

•Frequent failures

•Known construction issues
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• Inadequate fire flow

• Undersized mains

• Corroded pipes

• Problem areas

• Poor construction techniques

• Inferior construction materials

• Disparate construction materials

• History of numerous line breaks and spot repairs

Water District Existing Conditions----Model / Study Evaluations 

The Model / Study Discovered
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Excerpt from GHD Model Study Report

Water District Existing Conditions----Model / Study Evaluations 
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Water District Existing Conditions----Model / Study Evaluations 
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Water District Existing Conditions----Model / Study Evaluations 
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Water District Existing Conditions----Model / Study Evaluations 
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• Asbestos cement (AC) was initially developed in Italy and introduced to the U.S. 
market in the late 1940s. Being non-metallic, AC pipe was not subject to galvanic 
corrosion. However, soft water will remove calcium hydroxide (free lime) from the 
cement and eventually lead to deterioration of the pipe interior (softening 
accompanied by release of asbestos fibers). External exposure to acidic groundwater 
(e.g., mine waste) or sulfates in the soil can also lead to deterioration of the cement 
matrix. Type II Portland cement, which reduces the negative impact of sulfate, was 
not always used. The production of AC pipe ceased in the U.S. in 1983. However, 
despite the cessation of production, approximately 15 percent of all water mains 
today are asbestos-cement. This percentage is much higher on the West coast 
(closer to 20 percent) where AC pipe was more widely used. 

Source: EPA -Deteriorating Buried Infrastructure Management Challenges and Strategies    

http://water.epa.gov/lawsregs/rulesregs/sdwa/tcr/upload/2007_09_04_disinfection_tcr_whitepaper_tcr_infrastru
cture.pdf

AC (Transite) Pipe Facts

http://water.epa.gov/lawsregs/rulesregs/sdwa/tcr/upload/2007_09_04_disinfection_tcr_whitepaper_tcr_infrastructure.pdf
http://water.epa.gov/lawsregs/rulesregs/sdwa/tcr/upload/2007_09_04_disinfection_tcr_whitepaper_tcr_infrastructure.pdf
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National Distribution Pipe Fact Sheet

Source: EPA -Deteriorating Buried Infrastructure Management Challenges and Strategies
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• In 1974, Congress passed the Safe Drinking Water Act. This law requires EPA to 
determine the level of contaminants in drinking water at which no adverse health 
effects are likely to occur. These non-enforceable health goals, based solely on 
possible health risks and exposure over a lifetime with an adequate margin of safety, 
are called maximum contaminant level goals (MCLG). Contaminants are any 
physical, chemical, biological or radiological substances or matter in water.

• The MCLG for asbestos is 7 MFL. EPA has set this level of protection based on the 
best available science to prevent potential health problems. EPA has set an 
enforceable regulation for asbestos, called a maximum contaminant level (MCL), at 7 
MFL. MCLs are set as close to the health goals as possible, considering cost, 
benefits and the ability of public water systems to detect and remove contaminants 
using suitable treatment technologies. In this case, the MCL equals the MCLG, 
because analytical methods or treatment technology do not pose any limitation.

• The Phase II Rule, the regulation for asbestos, became effective in 1992. The Safe 
Drinking Water Act requires EPA to periodically review the national primary drinking 
water regulation for each contaminant and revise the regulation, if appropriate. EPA 
reviewed asbestos as part of the Six Year Review and determined that the 7 MFL 
MCLG and 7 MFL MCL for asbestos are still protective of human health.

Source:    http://water.epa.gov/drink/contaminants/basicinformation/asbestos.cfm

What are EPA's drinking water regulations for asbestos?

http://water.epa.gov/drink/contaminants/basicinformation/asbestos.cfm
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District AC Pipe Sampling Results

Source: The Drinking Water Inspectorate-May 2002

Date MFL % of
Result  EPA Well 2 Well 3 Well 4 Well 5 (b)

Mill La. Hyd
6/13/2012 <0.190 0.027%

23 Pond La.
6/13/2012 <0.190 0.027%

8/5/2011 <0.190 0.027% <0.190 <0.190 <0.190 <0.970

7/30/2008 <0.240 0.034% <0.120 Composite Sample Wells 1-4

7/29/2005 <0.190 0.027% <0.190 Composite Sample Wells 1-4

8/7/2002 <0.080 0.011%

7/28/1999 <0.084 0.012%

8/21/1996 <0.081 0.012%

9/2/1995 <0.084 0.012%

7/12/1995 <0.087 0.012%

3/30/1994 <0.059 0.008%

11/18/1993 <0.073 0.010%

8/13/1993 <0.040 0.006%

11/4/1991 <0.033 0.005%

(a) Water at Coman Hill School has traveled the longest distance through Transite pipe
(b)  Well #1 has been taken out of service and has been replaced by well #5

Water District No. 2 --Water Sample Test Results 1991-2012

EPA Maximum for Asbestos = 7.0 Million Fibers per Liter (MFL)

Distribution System Tests
Coman Hill School (a)

District 2 Well Tests
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Water District Distribution System Upgrade –Scope & Opinion of Costs

Excerpt from GHD Map, Plan & Report
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Water District Distribution System Upgrade –Scope & Opinion of Costs
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Water District Distribution System Upgrade –Scope & Opinion of Costs
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Water District Distribution System Upgrade –Scope & Opinion of Costs
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Water District -Current plus proposed “Capital Debt”

Fisca l Ne w  Borrow ing Tota l Annua l Annua l Cost 
Ye a r Controls Ta nk & W e ll $9,640,000 Ca pita l De bt Pe r 

400K Ba n 1,650,000 Bond Bond Include s Pa rce l
5 Ye a r 15 ye a r 25 ye a r @  4% P&I 379

2013 $80,000 $143,292 $615,600 $838,892 $2,213.44
2014 $80,000 $146,706 $616,400 $843,106 $2,224.55
2015 $80,000 $146,403 $616,800 $843,203 $2,224.81
2016 $80,000 $149,440 $616,800 $846,240 $2,232.82
2017 $148,617 $616,400 $765,017 $2,018.51
2018 $150,983 $615,600 $766,583 $2,022.65
2019 $149,614 $619,400 $769,014 $2,029.06
2020 $151,576 $617,600 $769,176 $2,029.49
2021 $153,271 $615,400 $768,671 $2,028.16
2022 $151,230 $617,800 $769,030 $2,029.10
2023 $619,600 $619,600 $1,634.83
2024 $615,800 $615,800 $1,624.80
2025 $616,600 $616,600 $1,626.91
2026 $616,800 $616,800 $1,627.44
2027 $616,400 $616,400 $1,626.39
2028 $615,400 $615,400 $1,623.75
2029 $618,800 $618,800 $1,632.72
2030 $616,400 $616,400 $1,626.39
2031 $618,400 $618,400 $1,631.66
2032 $619,600 $619,600 $1,634.83
2033 $615,000 $615,000 $1,622.69
2034 $619,800 $619,800 $1,635.36
2035 $618,600 $618,600 $1,632.19
2036 $616,600 $616,600 $1,626.91
2037 $618,800 $618,800 $1,632.72

Re m a ining Curre nt De bt
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• Secure funding (purpose & outcome of public hearing)

• RFP for professional engineer (Should be out by mid October, award 
engineering by second week of November)

• Design Phase (Can take at least two to three months, should be complete 
with bidding documents, Health Department approvals by mid February)

• Bid Construction (Between March and April)

• Award Contract (Late April -secure contractor bonds, insurance etc.)

• Construction begins (Mid May)

• Construction can take up to two years

Timeline for project
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QUESTIONS & COMMENTS

SUMMARY / CONCLUSION
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