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April 18, 2017 

Joel R. Griffith, Mayor 
Village of Tivoli 
Watts dePeyster Hall 
86 Broadway 
Tivoli, NY 12583 

Re: Village of Tivoli Water System Evaluation 

Dear Mayor Griffith: 

T&B Engineering, P.C. (T&B) is pleased to submit to the Village of Tivoli, NY and the 
Dutchess County Water and Wastewater Authority our final report for the Village of Tivoli 
Water System Evaluation. 

This report was prepared with funds provided by the Dutchess County Community 
Investment Program under the Municipal Consolidation and Shared Services Grant. 

Executive Summary 

T&B conducted an on-site review and inspection of the Village’s Water System, as well as 
office studies evaluating the existing performance of the system.  This report summarizes 
the results of our evaluation, including what improvements are recommended be made, the 
cost of these improvements, and the resulting water use fees. 

We hope that this report will meet the Village’s goal of understanding the existing condition 
of the system, and can be used to determine the best path moving forward to upgrade the 
facilities in order to continue to meet regulatory requirements while keeping the cost impact 
as low as possible and ensuring a positive outcome for the Village’s residents.   

Overall, the system has several concerns that will need to be addressed in the next 5 years.  
The primary issue that plagues the system is the condition of the distribution system which 
suffers from on-going water main breaks, and the condition of the water tower which is in 
need of replacement.  Additionally, the well houses are in fair condition but need general 
upgrades to continue at an appropriate level of service.     

The following table summarizes the anticipated investment required in the system over the 
next 5 years. For additional detail regarding our recommendations, refer to Sections 2 and 3 
of the report.   

Action Category Total Capital Cost 

Immediate – Distribution System $ 5,000 

Immediate – Treatment System $ 43,000 

5 Years or Less – Distribution System $ 2,824,400 

5 Years or Less – Treatment System $ 239,800 

Total $   $   3,112,200 
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Section 1    
Background 

1.1 Introduction 
The Village of Tivoli (Village) is located in the 
northwest corner of Dutchess County, bordered 
by the Town of Red Hook to the north, east, and 
south, and the Hudson River to the west, as 
shown in Figure 1-1. The Village water 
treatment system services 443 residential 
homes, 24 commercial customers, and 9 
customers outside of the Village.   

The Tivoli water treatment system consists of 
eight wells located at five different well sites 
developed between 1940 and 2005.  Water is 
disinfected with sodium hypochlorite and 
pumped into the distribution system. 

Much of the existing Village water distribution 
system, including the 150,000-gallon water 
storage tank,  was constructed in the mid-
1930s. The Village has a very dedicated staff 
that has been striving to optimize delivery of 
water services to its residents. However, the 
Village is aware that sever components of its 
current system have aged significantly and will 
need future capital investments to keep the 
water system operating as intended. With the 
significant financial and staffing commitment these improvements may entail, the Village 
determined to investigate the potential of system ownership transfer to the Dutchess 
County Water and Wastewater Authority.       In working toward this goal, the Village 
collaborated with the DCWWA in 2015 to secure funding through a Dutchess County 
Municipal Consolidation and Shared Services Grant Program for an evaluation of feasibility 
for ownership transfer.  The most important goal of the ownership analysis, that this report 
will facilitate, is identifying what alternative will provide the most value to the Village users 

and residents now and in the future. Understanding the 
physical and financial conditions of the water systems, 
what improvements need to be made, and the costs of 
these improvements is key to understanding the 
desirability of maintaining or transferring district 
ownership. 

Figure 1-2 shows the relationship between the work 
completed by the T&B Team, the work completed by the 
Village, and the overall project goal as presented in this 
evaluation to support the Village and their work with the 
DCWWA in determining the feasibility of system ownership 
transfer.  

 

FIGURE 1-1 
Village of Tivoli Location Map 
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The project kick-off meeting and field visit were completed on September 14, 2015.  A 
prioritization workshop was conducted with the representatives from the Village, several 
residents, and the DCWWA on October 21, 2015 to review the preliminary findings and 
further prioritize the needs of the water system. The PowerPoint slides from the workshop 
are available in Appendix A.  The scope of work for the evaluation is summarized in Section 
1.2 below.  The results of the source and treatment system evaluation are presented in 
Section 2, the results of the distribution system evaluation are presented in Section 3, the 
financial analysis in Section 4 and next steps are presented in Section 5. 

1.2 Evaluation Scope 

1.2.1 Source and Treatment Evaluation 
The scope of the source and treatment evaluation included the following: 

 Determination of current source and treatment system’s capacity and 
surplus/deficit in capacity 

 Review of monthly operation reports to determine violations of drinking water 
standards, required sampling, testing and other system non-compliances 

 Evaluation of treatment process versus current standards 

 Evaluation of adequacy of easements where infrastructure, including production 
wells, are not on district owned property or in public highway rights of way 

 Facilities Evaluation to determine condition of treatment equipment, the facility 
structure, and support systems.  The following items were considered during the 
facilities evaluation: 

o Civil – Access roads, pavement condition, sidewalks, fencing, gates, and 
drainage structures  

o Security – Physical protection systems including entrance gates, perimeter 
fencing, and intrusion detection systems. 

o Safety - Safety concerns such as chemical containment and spill prevention, 
proper ventilation of hazardous areas, suitable walkways and handrails, and 
protection for electrical equipment, open tanks and manholes. 

o Process/Mechanical – Major mechanical equipment, chemical feed systems, 
process valves and actuators, equipment accessibility, and compliance with 
Dutchess County Sanitary Code, New York State Codes, Rules and 
Regulations, Title 10 – Part 5 – Subpart 5-1 – Public Water Systems (Part 
5), and the Great Lakes Upper Mississippi Board Recommended Standards 
for Water Works, 2012 Revision, also known as the “10 States Standards” 

o Structural/Architectural – Windows, doors, roof systems, structural integrity 
of structures, condition of miscellaneous metals and painted surfaces 
including handrails, and compliance with DOL Chapter Lab 1400/OSHA 
safety requirements and the 2010 Building Code of NYS. 

o Electrical – Major electrical equipment including generators, panelboards, 
motors, lightning protection, lighting systems, and compliance with National 
Electric Code (NEC) and National Fire Protection Association (NFPA) 
guidelines 
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o HVAC – Air handling equipment including intake louvers and exhaust fans, 
unit heaters, and moisture control equipment including dehumidifiers and 
sump pumps. 

o Instrumentation and Controls – Flow meters, pressure transmitters, 
analyzers, and other process instrumentation and control equipment 

Identification of short term and long term capital improvements with probable construction 
and project costs. 

1.2.2 Distribution System Evaluation 
The scope of the source and treatment evaluation included the following: 

 Evaluation of current distribution system capacity and pressures, and evaluation of 
additional future average and peak demands 

 Determination of ability to provide fire flow and complete effective distribution 
system flushing 

 Review of adequacy of easements 

 Identification of short term and long term capital improvements with probable 
construction and project costs 

1.2.3 Exclusions 
The scope of work for the District evaluation did not include the following: 

 Pump tests for evaluation of pump performance or well yields 

 Hydrant flushing to verify system pressures 

 Individual review of household meters 

 Underground piping and valves including leak detection testing 

 Water quality sampling 

 Interior of water storage tanks – inspection was limited to an exterior visual 
inspection 

2.4 Legal Analysis Scope 
The Village Attorney conducted a legal analysis to develop a full understanding of the legal 
constraints that may exist to transfer ownership of the system to another public entity, 
including but not limited to issues of access to and control of well head areas, and any 
constraints for the disposition of any outstanding debt.  The results of the legal analysis 
is presented as a separate memo to this report. 

1.2.5 Financial Analysis Scope 
The purpose of the financial analysis is to develop a full understanding of the fiscal 
condition of the wastewater system, the availability of existing fund balances, future 
expenses and revenue requirements needed to properly operate and maintain the 
facilities.  
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The Tivoli sewer system financial evaluation includes:  

 Development of an operational budget. 

 Revenue projections required for system operation. 

 Revenue projections required to retire existing and anticipated debt. 

 Development of typical annual single family water use fees. 
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Section 2    
Source and Treatment Evaluation 

2.1 Existing System 
The Village source and treatment system includes eight wells located in five wellfields, 
three wellhouses, and one elevated 150,000-gallon storage tank.  Figure 2-1 shows a 
schematic of the existing system.   

2.2 Capacity Evaluation 
The Village water system has eight active groundwater supply wells – the Ball Lot well No. 
7 (Well Site No. 1), McKnight Well No. 1 (Well Site No. 2), Potts West Wells No. 2P, and 
5P (Well Site No. 3), Potts East Wells No. 4P, and 10P (Well Site No. 4), and Woodmarc 
Well No. 1WM and 2WM (Well Site No. 5).  The Village disconnected the Mcknight Well 2, 
Potts West Wells No. 6P, 8P, and 3P due to either insufficient yield or poor water quality.  

The yields from the wells in this area are generally low, with average yields between 7 
and 13 gallons per minutes (gpm). In August 2010, the Village fitted the Woodmarc Well 
1 with a 3 hp motor capable of pumping 20 gpm. However, due to yield and throttling 
issues, the pump was replaced with a 2 hp pump.  

Figure 2-2 below shows the locations of the eight wells, including the Ball Lot, McKnight, 
Potts, and Elevated Tank Wellhosues (A, B, C, and D), elevated storage tank (D), 
Woodmarc Wells (1 and 2), Ball Lot Well (A), Potts West Wells (2 and 5), Potts East Wells 
(4 and 10), and the McKnight Well (B).  

 
Figure 2-2 Existing Wells – Tivoli Water System 
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2.2.1 Existing Capacity 
Due to the age of most of the system’s wells, the capacity has likely changed over time, 
and  historical documentation quotes various estimates of the rated capacities. As such, 
assumed existing well capacities were based on recent production rates as listed in the 
most recent (October 28, 2015) Dutchess County Department of Health (DOH) inspection 
report.  

In addition to recent documentation, the well installation logs were reviewed.  These are 
provided in Appendix B and summarized in Table 2-1.  Well construction logs were not 
identified for Potts West Well 5P or the McKnight Well No. 1. 

The following is a summary of the eight active wells capacities: 

    
Well 2015 

Capacity 
(gpm) 

Installation 
Capacity 

Installation 
Date 

Woodmarc Well No. 1 20 50 gpm 2002 
Woodmarc Well No. 2 20 50 gpm 2002 
Ball Lot Well No. 7 7 40 gpm 1956 
Potts West Well No. 2P 7 6 gpm 1982 
Potts West Well No. 5P 8 --- --- 
Potts East Well No. 4P 
and 10P 14 13 gpm 

each 
1982 

McKnight Well No. 1 8 --- --- 
 

Because well production is not monitored, it is unclear if redevelopment of the wells is 
needed. 

We recommend that a hydrologic study be completed on the wells to determine their 
existing capacity, since the actual capacities may be more or less than the capacities 
recorded in 2015.   The study should include well pump tests to determine the capacity of 
each well. Following this testing, we recommend that well level instrumentation and digital 
flow meters be installed in order to monitor well production over time and track the need 
for well redevelopment or improvements. 

2.2.2 Existing Demands 
Each well is equipped with an individual totalizing flow meter located inside the well 
buildings.  However, there is currently no flow meter capable of measuring and recording 
instantaneous flow.  As such, monthly operating reports were reviewed in order to 
evaluate well production for Tivoli.  Monthly operating reports from 2012-2015 were 
evaluated, as well as DOH inspection reports.  A summary of the production data during 
this period is presented in Table 2-2 below. 
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Table 2-2 
Monthly Production for Tivoli 

Year Month Total Monthly 
Production (gal) 

Average 
Production (gpd) 

Max Production in 
Month (gpd) 

2012  Jan  2,303,200  74,296  75,600 

2012  Feb  2,229,300  74,310  74,400 

2012  Mar  2,376,200  74,700  76,651 

2012  Apr  2,099,100  69,970  81,800 

2012  May  1,756,100  56,648  84,400 

2012  June  1,672,700  53,958  81,300 

2012  July  1,745,700  62,346  99,400 

2012  Aug  1,805,000  58,225  92,300 

2012  Sept  1,968,000  65,600  90,900 

2012  Oct  2,237,100  72,164  87,600 

2012  Nov  1,864,800  62,160  76,500 

2012  Dec  2,183,100  67,200  70,422 

2013  Jan  2,228,300  65,600  71,880 

2013  Feb  2,224,300  74,143  79,800 

2013  Mar  2,045,900  65,300  65,996 

2013  Apr  1,956,600  65,220  76,400 

2013  May  1,806,000  58,258  97,000 

2013  June  1,677,000  54,096  73,000 

2013  July  1,876,100  67,003  79,900 

2013  Aug  1,788,700  57,700  79,600 

2013  Sept  1,768,600  58,953  91,500 

2013  Oct  1,999,600  64,503  78,300 

2013  Nov  1,763,700  58,790  75,600 

2013  Dec  1,853,700  59,796  66,000 

2014  Jan  1,970,100  63,551  67,400 
2014  Feb  2,071,500  69,050  111,800 
2014  Mar  1,954,000  63,032  70,600 
2014  Apr  1,795,300  59,843  68,800 
2014  May  1,933,400  62,367  78,900 
2014  June  1,707,700  55,087  68,500 
2014  July  1,805,700  64,489  80,300 
2014  Aug  2,368,100  76,390  78,000 
2014  Sept  2,223,600  74,120  88,500 
2014  Oct  2,630,100  76,900   84,841 
2014  Nov  2,025,700  67,523  67,900 
2014  Dec  2,151,700  69,409  106,200 

2015  Jan  2,088,200  65,800   67,361 
2015  Feb  2,303,200  74,296  92,000 
2015  Mar  2,229,300  74,310  100,200 
2015  Apr  2,376,200  76,651  81,600 
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Year Month Total Monthly 
Production (gal) 

Average 
Production (gpd) 

Max Production in 
Month (gpd) 

2015  May  2,099,100  69,970  106,200 
2015  June  1,756,100  56,648  83,700 
2015  July  1,672,700  53,958  82,500 
2015  Aug  1,745,700  62,346  77,600 

 

The average day production over this time period is 65,333 gpd (45 gpm).  The maximum 
day production during this period occurred on February 4, 2014 and is 111,800 gpd, or 
77.6 gpm. Monthly demands from Jan. 2012 to Aug. 2015 are summarized in Figure 2-3 
below. 

 

Village water consumption data is presented in Table  2-3 below.  Individual users were  
reviewed and the top 80 water users have an average demand of 27,400 gpd.  The 
remaining 396 water users are assumed to be residential and demand equates to 
approximately 66 gallons per residential unit per day, which in our experience is low for  
typical domestic consumption.  If average water production is used rather than metered 
consumption, average demand for residential units equates to approximately 100 gpd, 
which is more typical. 

Table 2-3 
Tivoli Customer Water Usage 
Billing Quarter Amount (Gal. over 3 Months) Daily Average Flow (gpd) 

2013 Q3 5,037,900 55,059 
2013 Q4 5,154,500 56,333 
2014 Q1 4,967,643 54,291 
2014 Q2 4,492,107 49,094 
2014 Q3 4,805,730 52,521 
2014 Q4 5,052,219 55,215 
2015 Q1 4,811,925 52,589 
2015 Q2 5,019,822 54,861 
Average 4,233,782 53,745 

 ‐
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Figure 2-3 
Tivoli Water Monthly Demand 
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2.2.3 Adequacy of Supply 
According to 10 States Standards, the total developed groundwater source capacity shall 
equal or exceed the design maximum day demand with the largest producing well out of 
service. Table 2-3 below summarizes current system demands and system capacities. 

Table 2-3 
Average and Maximum Day Demand Summary 

Demand Condition Demand (gpd) Demand 
(gpm) 

Average Day Demand (ADD) 65,333 45 

Maximum Day Demand 
(MDD) 

111,800 78 

Firm Capacity 92,160 64 
 
The firm capacity of a well field is based on the capacity with the largest well out of service.  
With the largest production well out of service (Wood Marc 1 or 2 @ 20 gpm ), the total 
groundwater source capacity is 64 gpm, which does not meets the maximum day demand 
of 78 gpm. 

We recommend that a hydrologic study be completed to determine the current capacity 
of the groundwater wells.  Based upon the installation capacity of the Ball Lot well provided 
in Table 2-1, available capacity could be sufficient.  Also, we recommend that 
instrumentation be provided to monitor water levels in the wells, so that potential issues 
with drawdown and recharge can be better tracked and anticipated. 

2.2.4 Future Demands 
There are very few portions of Tivoli that are developed, but are not serviced by the water 
system.  These include: 

 The Rose Hill Lane neighborhood including Woods Road north of Rose Hill Lane  

 The Callendar/Dembrowski neighborhood located near the Hudson River 

These parcels are predominantly residential.  Table 2-4 presents the future water flow 
from these parcels assuming an average daily demand of 100 gallons per day per service 
as calculated in Section 2.2.2. 

TABLE 2-4 
Tivoli Future Water Demand – Unconnected Developed Parcels 

Neighborhood Street 
Number 

of Houses 
Calculated Average 
Daily Demand(gpd) 

Rose Hill Lane Rose Hill Lane 7 700 
Rose Hill Lane Woods Road 4 400 
Callendar Drive Callendar Dr 4 400 
Callendar Drive Dock Landing 2 200 
Callendar Drive River Dr 2 200 
TOTAL  19 1,900 

 

The estimated water demand from developed parcels that are not serviced by the water 
system is  1,900 gpd.   



Section 2 Source and Treatment Evaluation 
 

 

Village of Tivoli Water System Evaluation  2-7

There are also several parcels which could be developed into housing: 

 Parcels surrounding the Kaatsbaan International Dance Center 

 Parcels to the west of Woods Road and the Tivoli Gardens residential development 

 Parcels off the northern and southern portion of 9G 

These parcels are predominantly zoned residential at minimum 1 acre, 2 acres or 3 acres 
parcel sizes.  Table 2-5 presents the future water flow from these parcels assuming the 
permittable level of development based upon existing zoning, assuming an average daily 
demand of 100 gallons per day per service as calculated in Section 2.2.2. A general review 
of state and federal wetlands was also completed to aid in determining developable 
parcels. 

TABLE 2-5 
Tivoli Future Water Demand – Unconnected Developed Parcels 

Area 
Developable 

Parcels 
Calculated Average 

Daily Flow (gpd) 
Kaatsban (Northwest Village Quadrant) 43 24,300 
Woods Road (Southwest Village Quadrant) 60 6,000 
Route 9G North (Northeast Village Quadrant) 21 2,100 
Route 9G South (Southeast Village Quadrant) 12 1,200 
TOTAL 136 13,600 

The estimated future water demand from currently undeveloped parcels is 13,600 gpd.  
The potential future water demand from both developed and undeveloped parcels is 
15,500 gpd, bringing the total potential future water demand to 80,800 gpd. 

2.3 Water Quality and Treatment Evaluation 

2.3.1 Introduction 
A water quality and regulatory compliance review was completed for the District to 
evaluate the performance of the treatment system components.  Monthly operating 
reports were reviewed to identify system non-compliance for items such as required 
sampling and testing, as well as to evaluate water quality data versus existing water 
quality regulations applicable to the facility.  The following were considered as part of the 
review: 

 Dutchess County Sanitary Code 

 New York State Codes, Rules and Regulations, Title 10 – Part 5 – Subpart 5-1 – 
Public Water Systems (Part 5) 

 United States Environmental Protection Agency (EPA) Drinking Water Standards 

2.3.2 Compliance Monitoring 
Table 2-6 provides the Village’s required sampling schedule. 
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Table 2-6 
Tivoli’s Sampling Requirements 

Contaminant Sampling Frequency 

Coliform 2 samples per month 

Nitrate 1 sample per year from each entry point 

Lead & Copper 10 samples every 3 years 

Radiological 1 sample every 9 years from entry point 

Primary Inorganic Chemicals 1 sample every 3 years from each entry point 

Asbestos 1 sample every 9 years 

Disinfection Byproducts 1 sample per year from each disinfection area 

Principal Organic Chemicals 1 sample every 3 years from each well 

Synthetic Organic Chemicals 1 sample every 3 years from each entry point 
 

2.3.3 Water Quality 
Water quality records from 2010 through 2014 were evaluated versus state and federal 
requirements.  A summary of the most recent water quality results for the required 
sampling parameters is presented in Table 2-7 below, along with the regulated 
concentration for each parameter.  

As shown in the table, all sampling parameters are well below the regulatory limits for 
each respective contaminant.  The Village appears to have exceptional water quality, with 
no major water quality issues.   

Table 2-7 
Water Quality Parameters 
Contaminant Sample Date Concentration Regulatory Limit 

Total Coliform 1/14 – 12/14 
Monthly Absent4 No positive sample 

Nitrate 9/23/2014 0.44 mg/L 10 mg/L 

Lead 7/17/2014, 
7/24/2014 

4 µg/L             
(ND – 21 µg/L) 15 µg/L1 

Copper 7/17/2014, 
7/24/2014 

0.23 mg/L        
(0.01 – 0.232 mg/L) 1.3 mg/L1 

Radium-226  +228 9/6/2013 0.79 pCi/L 5 pCi/L 

Arsenic3 9/23/2014 1.3 mg/L 10 mg/L 

Barium3 9/23/2014 0.146 mg/L 2 mg/L 

Fluoride 8/3/2011 ND 2 mg/L 

Disinfection Byproducts 9/23/2014 TTHM: 8.7 µg/L 

HAA5: 1 µg/L 
TTHM: 80 µg/L 
HAA5: 60 µg/L 

Asbestos 9/14/2011 ND2 7 MFL 
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1. Lead and copper concentration and limit is for 90th percentile of all samples 
2. ND: Non-Detect 
3. Only detected Primary Inorganic Chemicals are shown  
4. Results reported verbally by operator, laboratory results not reviewed 

As shown in the table above, the sampling parameters are below the regulatory limits, 
with the following exceptions noted over the 5 year period reviewed: 

 In 2014 one of the lead samples exceeded the action level, however the 90th 
percentile value (the 9th highest of the 10 samples collected) was below the action 
level, which meets regulatory limit requirements. 

 In 2008 the fluoride sample exceeded the action level slightly (2.2 mg/l) but recent 
sampling produced results below the laboratory detection level. 

2.3.4 Regulatory Review 
The major drinking water regulations promulgated to date that pertain to the Village’s 
treatment facilities include: 

 Surface Water Treatment Rule (SWTR) 

 Total Coliform Rule (TCR) and Revised Total Coliform Rule (RTCR) 

 Groundwater Rule 

 Lead and Copper Rule 

 Radionuclides and Arsenic Rule 

 Stage 2 Disinfectants/Disinfection By-Products Rule (DBPR) 

A discussion of applicable drinking water quality regulations follows. 

2.3.4.1 Surface Water Treatment Rule 
The SWTR was promulgated in 1989 and is applicable to all public water systems that use 
either surface water or groundwater under the direct influence of surface water.  The wells 
are not located near any large surface water bodies.   As such, further evaluation of the 
Village’s system with respect to the Surface Water Treatment Rule was not completed.   

2.3.4.2 Total Coliform Rule and Revised Total Coliform Rule 
The Total Coliform Rule (TCR) was promulgated on June 29, 1989.  This rule sets microbial 
standards and requires routine microbial monitoring of distribution systems.  Under the 
current (1989) TCR, routine monitoring for total coliform bacteria is required.  The number 
of samples that must be collected depends on the population served.  If a sample is 
positive for total coliform, repeat samples must be collected, and the total coliform positive 
samples must be tested for fecal coliform or E. coli.  Under the TCR, if a threshold number 
of total coliform samples is exceeded in any month (5% of samples collected for systems 
serving >40,000 people), an MCL violation occurs.   

The 1989 TCR remains effective until March 31, 2016.  PWSs and primacy agencies must 
comply with the requirements of the (Revised Total Coliform Rule) RTCR beginning April 
1, 2016.  The RTCR includes some significant changes from the 1989 TCR.  The RTCR sets 
an E. Coli MCL; however, under the RTCR there is no longer a monthly MCL violation for 
multiple total coliform detections.  Instead, the RTCR requires systems that have an 
indication of coliform contamination in the distribution system to assess the problem and 
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take corrective action (“treatment technique”).  The treatment technique requirements 
provide that a PWS that exceeds a specified frequency of total coliform occurrence must 
conduct a Level 1 or Level 2 assessment to determine if any sanitary defect exists and, if 
found, to correct the sanitary defect.  

The number of samples taken each month will continue to depend upon the population 
served.  If a positive total coliform test occurs, repeat total coliform samples must be 
taken and E. coli tests must be run on the positive total coliform sample and repeat 
samples.  The RTCR specifies the frequency and timing of the microbial testing by water 
systems based on population served, system type, and source water type.  

The RTCR requires public notification when there is a potential health threat as indicated 
by monitoring results (i.e., a positive E. coli test in conjunction with one or more positive 
total coliform tests), and when the system fails to identify and fix problems as required; 
however, multiple positive total coliform tests in and of themselves will no longer require 
public notification.   

Systems with groundwater sources not providing 4-log virus inactivation upstream of the 
first distribution system customer at each source must collect samples from the ground 
water source(s) in the event of a positive total coliform sample collected during routine 
monitoring.   

Based on our evaluation of monthly operation reports, the Tivoli water system has tested 
absent in all tests from 2012 to Aug. 2015, and is in compliance with the TCR. 

2.3.4.3 Groundwater Rule 
The Groundwater Rule became effective December 1, 2009.  This rule addresses microbial 
pathogen risks through a risk-targeting approach that relies on four major components: 

1. Assessment Monitoring - Periodic sanitary surveys of ground water systems that 
require the evaluation of eight critical elements and the identification of significant 
deficiencies (e.g., a well located near a leaking septic system). We are not aware 
of any assessment monitoring that was performed. 

2. Source Water Monitoring – Source water monitoring to test for the presence of E. 
coli, enterococci, or coliphage in the sample. Triggered monitoring will be required 
for systems that do not already provide treatment that achieves at least 99.99 
percent (4-log) inactivation or removal of viruses and that have a total coliform-
positive routine sample under Total Coliform Rule sampling in the distribution 
system.   To avoid having to comply with triggered source water monitoring, GW 
systems may choose to use chemical disinfection to achieve 4-log inactivation of 
viruses. 

3. Corrective actions required for any system with a significant deficiency or source 
water fecal contamination. The system must implement one or more of the 
following correction action options:  

o Correct all significant deficiencies, 

o Eliminate the source of contamination, 

o Provide an alternate source of water, or 
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o Provide treatment which reliably achieves 99.99 percent (4-log) inactivation or 
removal of viruses. 

4. If a system elects to provide 4-log inactivation or removal of viruses, compliance 
monitoring is required to ensure that treatment technology installed to treat 
drinking water reliably achieves at least 99.99 percent (4-log) inactivation or 
removal of viruses. 

Compliance with the GWR should continue to be monitored by the Village.  We are not 
aware of any correspondence between DOH and the District regarding the GWR. 

2.3.4.4 Lead and Copper Rule 
The Lead and Copper Rule was promulgated in June 1991 and went into effect in December 
1992.  The rule developed MCLGs and action levels for both lead and copper in drinking 
water.  The major difference between this regulation and most others is that the 
monitoring requirements apply to samples collected at the customer’s tap, not the 
treatment plant discharge point.  For compliance, the samples at the customer’s tap must 
not exceed the following action levels: 

 Lead:     0.015 mg/L detected in the 90th percentile of all samples 

 Copper:  1.3 mg/L detected in the 90th percentile of all samples 

If action levels are exceeded, water systems are required to collect source water samples 
and submit all data to the State with a treatment recommendation to reduce 
concentrations below the action level.  In addition, if the lead action level is exceeded, the 
water system is required to present a public education program to its customers within 60 
days of the action level exceedance.  The education program must be continued until the 
samples are found to be below the lead action levels. 

In 1999, minor revisions to the lead and copper rule were promulgated to streamline 
requirements and to reduce some burdens on water systems.  No changes to the action 
levels or MCLGs were made.  Small changes were made to reduce the frequency of 
monitoring for systems with low lead and copper tap levels, as well as to update the 
analytical methods used for compliance.   

Compliance with the Lead and Copper Rule has not been an issue of concern for the Village.  
In 2014, the water quality at one sample location did violate the minimum action level for 
lead. Based on previous sampling results, it appears this may be an outlier, but future 
sampling should confirm this.  It is not anticipated that future compliance will be an issue. 

2.3.4.5 Radionuclides and Arsenic Rules 
The original radionuclides rule was proposed in July 1991.  However, court action delayed 
the final promulgation of the rule until June 2001.  The rule is applicable to all community 
water systems of all size categories, with the purpose of reducing exposure to 
radionuclides that are classified as carcinogens.  Table 2-8 lists the existing MCLs for 
regulated radionuclides.  
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TABLE 2-8 
Regulated Contaminants Under the Radionuclides Rule 

Contaminant MCL MCLG 

Beta/Photon Emitters1 4 mrem/yr 0 

Gross alpha particle 15 pCi/L 0 

Combined Radium 226/228 5 pCi/L 0 

Uranium 30 g/L 0 
1A total of 168 individual beta particle and photon emitters may be used to calculate 
compliance with the MCL. 

The final Arsenic Rule was promulgated in January 2001.  The EPA lowered the arsenic 
standard for drinking water to 10 g/L to protect consumers against the effects of long-
term, chronic exposure to arsenic.  The new standard applies to all community water 
systems and became effective on January 23, 2006.   

Compliance with the Radionuclides and Arsenic Rules has not been an issue of concern for 
the Village and it is not anticipated that future compliance will be an issue. 

2.3.4.6 Stage 2 Disinfectants/Disinfection By-Products Rule (DBPR) 
Stage 1 of the Disinfectants and Disinfection By-Products Rule (DBPR) was finalized in 
December 1998.  This rule established MCLs of 80 g/L for Total Trihalomathanes (TTHMs) 
and 60 g/L for five haloacetic acids (HAA5). The Stage 1 DBPR also sets maximum 
residual disinfectant levels (MRDL).  Chlorine is limited to 4.0 mg/L as Cl2, based on a 
running annual average.  Samples for chlorine are required to be taken at the same points 
in the distribution system. 

The Stage 2 DBPR was proposed in the Federal Register on August 18, 2003 and 
promulgated in January 2006.  The final rule sets forth a phased approach to implementing 
the Stage 2 DBPR requirements.  Completion of an initial distribution system evaluation 
(IDSE) was required on a staggered schedule.  Small systems serving less than 500 people 
were granted a waiver from the IDSE. 

Under the Stage 2 DBPR, MCLs for TTHMs and HAA5 remain the same as the Stage 1 
running annual averages of 80 and 60 g/L.  Instead of reducing the MCLs, the Stage 2 
DBPR is intended to reduce DBP occurrence peaks in the distribution system by changing 
the compliance monitoring provisions.  Compliance with the MCLs will be determined 
based on a locational running annual average (LRAA) at each identified sample location 
under the IDSE.  The Stage 2 DBPR also established operational evaluation requirements 
that are initiated by the TTHM and HAA5 levels found during the Stage 2 compliance 
monitoring.  

Compliance with the Disinfection Byproducts Rule has not been an issue of concern for the 
Village and it is not anticipated that future compliance will be an issue. 

2.4 Water System Facility Evaluation 
On September 14, 2015, a facility inspection was conducted to review existing conditions 
of the Village water system. The following buildings/structures were visually inspected: 
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 Wells (8) 

 Wellhouses (3) 

 Elevated Storage Tank (1) 

Figure 2-4 provides a schematic layout of the system. 

 
Figure 2-4 Tivoli Water System Schematic 

 

The review of water system component condition included the following aspects: 

 Site/Civil/Security 
 Safety 
 Process/Mechanical and Instrumentation/Controls 
 Structural Architectural 
 Electrical and HVAC 

2.5 Ball Lot Well House 
The Ball Lot well house is located in Tivoli Memorial Park and includes Well No. 7, metering 
equipment, a disinfection system, and level gauging for the nearby water tower.  The well 
house is shown in Figure 2-5 and 2-6.   
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FIGURE 2-5 

Ball Lot Well House 
 FIGURE 2-6 

Ball Lot Well House Well, Meter & Piping 
 

2.5.1 Site/Civil/Security 
The well house is accessed from Pine Street via the park access drive.  The gravel access 
drive appears to be in fair condition.  There is a short bituminous walkway leading toward 
the well house.  There is no fencing nor other security measures.   There are several 
bushes located around the well house that may need to be trimmed in the future. 

Although a warning sign deterring unauthorized access is posted on the building, the 
interior of the building’s upper floor is filled with athletic equipment and park supplies, 
indicating non-water system personnel access the structure. 

Well No. 7 is located within the lower level of the well building, and thus is provided the 
security of the well building.  

2.5.2 Easement Adequacy 
The well house is located on a 4.6 acre parcel owned by the Village and identified by land 
use code as a playground, as shown in Figure 2-7 below, there is a 0.43 acre parcel also 
owned by the Village to the north of well house, which has a land use code of residential 
vacant land.  The deeds and filed maps for this area have been reviewed as the 0.43 acre 
parcel was part of a lot line negotiation in 2005.  None of the deeds nor mapping 
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acknowledge the well building nor indicate its relationship to parcel lines.  As detailed 
below, it is important to verify which parcel the Ball Lot well house is located. 

In regard to current ownership, the well house is clearly on Village property.  In order to 
address the potential property issues, if the ownership of the village water system is 
transferred, we recommend that the well house site be split from the Village Park parcel, 
potentially through a lot line adjustment with the adjacent smaller parcel if necessary, and 
purchased by the DCWWA.  Additional easements may be required depending on the 
location of water lines from the well to the nearby storage facility.   

However, it is important to note that the Village owned “Playground” may be considered 
parkland.  As explained in the New York State Office of Parks, Recreation and Historic 
Preservation’s Handbook on the Alienation and Conversion of Municipal Parkland in New 
York, “once land has been dedicated to use as a park, it cannot be diverted for uses other 
than recreation, in whole or in part, temporarily or permanently, even for another public 
purpose, without legislative approval.”  The Handbook specifically states that the granting 
of temporary or permanent easements for the installation of underground facilities such 
as water and sewer pipelines may also constitute alienation.  Alienation could potentially 
be triggered by the granting of easements to maintain the radius of control around the 
wells. 

Should the transfer of ownership and/or granting of easements be determined to 
constitute an alienation of parkland, State parkland alienation legislation would be 
required, supported by a Municipal Home Rule Request.  To prevent a net loss of parkland 
to the public, it is preferable that parkland alienation legislation include a provision 
requiring the acquisition and dedication of substitute parkland for the lands being 
alienated.  It may be possible to satisfy this requirement by additional lot line revisions 
with the smaller parcel, or with the parcel to the east on which the water storage tank is 
located.  In some instances, an acceptable alternative may be to set aside funds equal to 
the fair market value of the parkland being alienated, for the purchase of additional 
parklands. 

We recommend the Village attorney review the associated requirements and provide 
guidance on this matter to avoid any potential for a violation of the public trust.  As a 
threshold issue, it will be important to determine whether any State or Federal funding 
was provided for acquisition or development of the playground. 

In addition to the easement concerns addressed above, it must be noted that current DOH 
standards for water wells require ownership of a 100 foot radius surrounding public water 
supply wells.  However, the regulations allow for exceptions of this rule if the wells were 
approved with less than a 100-foot radius prior to December 1, 2005.  It should also be 
noted that, per New York State regulations, all areas within a 200-foot radius of the wells 
require legally enforceable control by the water system.  There are three residential 
parcels within this 200-foot radius.  
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Figure 2-7 Ball Lot Well House Site 

 

2.5.3 Safety 
The Ball Lot well house was evaluated for compliance with general health and safety 
practices as well as OSHA CFR 1910.  Although OSHA does not have direct jurisdiction 
over municipality-owned public utilities in New York, the utilities are required to meet New 
York State safety standards which are very similar to OSHA and must provide a safe 
working environment for employees, contractors, and visitors at all times.  As such, 
working environments are evaluated versus these standards, and we recommend that the 
health and safety concerns identified be addressed as expeditiously as possible. 

The following health & safety concerns were identified at the facility: 

 Hazard signage was lacking for sodium hypochlorite storage. 

 Emergency contact information signage is lacking. 

 The wooden access ladder and hand rail are non-conforming to safety standards 

 A hole in the floor of the building presents a tripping hazard 

 There is no outside site lighting 

2.5.4 Process/Mechanical Equipment 
Equipment in the well house varies in age and condition. While some of the valves and 
piping is new, others are approaching the end of its useful service life.  The majority of 
the well house equipment, in particular the well pump and the water tower pressure 
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transducer and level gauge, is at the end of its service life.  The chemical feed systems 
were upgraded more recently and are in good condition.  

2.5.5 Wells 
As previously noted, Well No. 7 is located in the lower level of the well house.  The 
Compilation of Rules and Regulations of the State of New York (NYCRR) Part 5, Subpart 
5-1 – Standards for Water Wells – Appendix 5B, states: 

“5.B.3 Water Well Construction (b) (5) If a well is located in a well house, the floor 
of the well house shall be at least six inches above grade and the permanent casing 
shall extend at least six inches above the floor.” 

The location of the well cap in the lower level of the well building does not meet this 
criteria.  The regulations also require a casing vent which terminates 12-inches above 
grade or six inches above the floor of the well house. In addition the well cap bolts are 
corroded. 

2.5.6 Chemical Feed System 
The well house houses sodium hypochlorite chemical feed systems.  Overall, the feed 
system is in good condition.  The metering pumps are diaphragm style pumps.  Based on 
the typical service life for polyethylene tanks, the tanks will be due for replacement in 10-
15 years.  Overall, the chemical feed system at the facility conform to regulatory 
guidelines, with the following exceptions: 

 The day tanks and totes were not properly labeled.  Labels indicating chemical and 
concentration should be added to the tank and totes.  Also, labels indicating 
chemical and flow direction should be provided for the feed lines. 

 The day tanks and totes do not have secondary containment.  At a minimum, 
containment trays capable of containing 110% of the largest tank or tote size 
should be provided for the event of a tank failure. 

 The chemical feed system guidelines note that, where chemical feed is necessary 
for the protection of the supply, such as chlorination, a minimum of two feeders 
shall be provided.  A redundant in-line spare metering pump and piping should be 
provided for the sodium hypochlorite feed system.    

 Flow pacing is not currently provided for the metering pumps.  The pumps are set 
at a constant rate and are manually activated when the well pump turns on.  Flow 
pacing should be provided for the feed system. 

2.5.7 Instrumentation 
Currently, the well pumps and disinfection system are activated manually.  There is no 
automatic control instrumentation nor alarm monitoring system located at this facility.  

2.5.8 Structural/Architectural 
The Ball Lot well house building is a wood single story shed structure with an asphalt 
shingle roof over a concrete below grade level.   



Section 2 Source and Treatment Evaluation 
 

 

Village of Tivoli Water System Evaluation  2-18

The interior dimensions of the building are 8’ by 8’ with a floor to underside of the ceiling 
height measured at 7’-6”.  The structure is in overall fair condition.  The following 
structural/architectural observations were noted for the facility: 

 The building’s wooden trim is deteriorated and falling off. 

 The door sweep has allowed water to infiltrate onto the plywood floor, causing 
damage. 

 The door painting system has failed. 

 The asphalt shingle roof and external wooden stairs are nearing their anticipated 
service life.   

2.5.9 Electrical and HVAC 
The power distribution system at the Ball Lot well house includes an overhead utility 
service, utility meter, pump control panel, and panelboard.  The majority of the equipment 
is in poor condition and will require replacement in the next 5 years: 

 The main disconnect switch, panelboard/load center, disconnect switches and 
motor starters are antiquated and corroded.  Their current location in the building’s 
lower level constitutes a code violation.   

 Electrical conduits, boxes, receptacles and switches are in poor condition. 

 Lights are missing or not functioning on both the upper and lower levels. 

 The heater is in poor condition and the ventilation fan is not functioning.  There is 
no dehumidification. 

2.5.10 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The following items at the Ball Field well house were 
noted:  

 The sodium hypochlorite storage tank was not properly sealed. 

 A well pump activation system with storage tank level controls and telemetry is 
long overdue (entire system). 

No water system violations were noted. 

2.6 McKnight Well House 
The McKnight well house is located off of Broadway and includes Well No. 1, metering 
equipment, and a disinfection system.  The well house is shown in Figure 2-8 and 2-9.   
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FIGURE 2-8 

McKnight Well House 
 FIGURE 2-9 

McKnight Well House Well, Meter & Piping 
 

2.6.1 Site/Civil/Security 
The well house is accessed from Broadway via a gravel access drive.  The gravel access 
drive appears to be in fair condition. There is no fencing nor other security measures.   No 
warning signs deterring tampering or unauthorized access were posted on the building.   

Well No. 1 is located within the lower level of the well building, and thus is provided the 
security of the well building.  

2.6.2 Easement Adequacy 
The well house is located on a 1.6 acre parcel owned by the Village and identified by land 
use code as a residential vacant land, as shown in Figure 2-10 below, there is a 0.8 acre 
parcel also owned by the Village to the north of well house, which has a land use code of 
water supply.   

DOH standards for water wells require ownership of a 100 foot radius surrounding public 
water supply wells.  However, the regulations allow for exceptions of this rule if the wells 
were approved with less than a 100-foot radius prior to December 1, 2005.  It should also 
be noted that, per New York State regulations, all areas within a 200-foot radius of the 
wells require legally enforceable control by the water system.  There are three residential 
parcels within this 200-foot radius.  
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Figure 2-10 McKnight Well House Site 

 

2.6.3 Safety 
The McKnight well house was evaluated for compliance with general health and safety 
practices as well as OSHA CFR 1910.  Although OSHA does not have direct jurisdiction 
over municipality-owned public utilities in New York, the utilities are required to meet New 
York State safety standards which are very similar to OSHA and must provide a safe 
working environment for employees, contractors, and visitors at all times.  As such, 
working environments are evaluated versus these standards, and we recommend that the 
health and safety concerns identified be addressed as expeditiously as possible. 

The following health & safety concerns were identified at the facility: 

 Hazard signage was lacking for sodium hypochlorite storage. 

 Hazard signage was lacking for abandoned well site. 

 Emergency contact information signage is lacking. 
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 The steel access ladder is non-conforming to safety standards 

 There is no outside site lighting 

2.6.4 Process Equipment 
The process equipment within the well house consists of piping, valves, pressure gauges 
and totalizing meters.  The majority of the valves and piping in the well house is in good 
condition and will provide several more years of service.  Many of the piping supports are 
freestanding concrete blocks.   In general the process area has collected dirt and debris 
and needs to be cleaned. 

2.6.5 Wells 
As previously noted, Well No. 1 is located in the lower level of the well house.  The 
Compilation of Rules and Regulations of the State of New York (NYCRR) Part 5, Subpart 
5-1 – Standards for Water Wells – Appendix 5B, states: 

“5.B.3 Water Well Construction (b) (5) If a well is located in a well house, the floor 
of the well house shall be at least six inches above grade and the permanent casing 
shall extend at least six inches above the floor.” 

The location of the well cap in the lower level of the well building does not meet this 
criteria.  The regulations also require a casing vent which terminates 12-inches above 
grade or six inches above the floor of the well house. In addition the well casing, cap and 
cap bolts are corroded. 

2.6.6 Chemical Feed System 
The well house houses sodium hypochlorite chemical feed systems.  Overall, the feed 
system is in good condition.  The metering pumps are diaphragm style pumps which utilize  
polyethylene bulk tanks.  Overall, the chemical feed system at the facility conform to 
regulatory guidelines, with the following exceptions: 

 The chemical tanks and totes were not properly labeled.  Labels indicating chemical 
and concentration should be added to the tank and totes.  Also, labels indicating 
chemical and flow direction should be provided for the feed lines. 

 The day tanks and totes do not have secondary containment.  At a minimum, 
containment trays capable of containing 110% of the largest tank or tote size 
should be provided for the event of a tank failure. 

 The chemical feed system guidelines note that, where chemical feed is necessary 
for the protection of the supply, such as chlorination, a minimum of two feeders 
shall be provided.  A redundant in-line spare metering pump and piping should be 
provided for the sodium hypochlorite feed system.    

 Flow pacing is not currently provided for the metering pumps.  The pumps are set 
at a constant rate and are manually activated when the well pump turns on.  Flow 
pacing should be provided for the feed system. 

2.6.7 Instrumentation 
Currently, the well pumps and disinfection system are activated manually.  There is no 
automatic control instrumentation nor alarm monitoring system located at this facility.  
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2.6.8 Structural/Architectural 
The McKnight well house building is a brick single story structure with a rolled roof over a 
concrete below grade level.   

The interior dimensions of the building are 13’ by 7’ with a lower level height of 6’. The 
structure is in overall fair condition.  The following structural/architectural observations 
were noted for the facility: 

 The support beams have flange corrosion and spalling. 

 The steel door header is corroded. 

 The brick exterior has suffered water damage and grout is cracked. 

 Floor grate framing is corroded. 

 The interior paint is failing. 

 The roof and roof hatch are nearing the end of their service life. 

2.6.9 Electrical and HVAC 
The power distribution system at the McKnight well house includes an overhead utility 
service, utility meter, pump control panel, and panelboard.  The majority of the equipment 
is in poor condition and will require replacement in the next 5 years: 

 The utility service conduit is broken and has exposed wiring. 

 The utility meter socket is old and corroded. 

 The main disconnect switch, panelboard/load center, disconnect switches and 
motor starters are antiquated and corroded.  Their current location in the building’s 
lower level constitutes a code violation.   

 Electrical conduits, boxes, receptacles and switches are in poor condition. 

 Upper level lights have exposed wiring, the lower level lights are in poor condition, 
the outdoor light is missing. 

 There is no ventilation nor dehumidification. 

2.6.10 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The following items at the McKnight well house were 
noted:  

 Well No. 2 must be able to be inspected or must be properly abandoned.  If the 
Village chooses not to abandon, a secure, vandal proof enclosure that is accessible 
must be provided. 

 Minor brick displacement was observed. 

 The eyewash was not functional. 
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 Well No. 1 casing and cap must be prepared and painted. 

 The sodium hypochlorite tank must be sealed. 

 A well pump activation system with storage tank level controls and telemetry is 
long overdue (entire system). 

No water system violations were noted. 

2.7 Potts West Well House 
The Potts West well house is located off of Route 9G and includes metering equipment, 
and a disinfection system.  Wells No. 2P and 5P are located in the area around the well 
house.  The well house is shown in Figure 2-11 and 2-12.   

 

 

 
FIGURE 2-11 

Potts West Well House 
 FIGURE 2-12 

Potts West Well House Meters & Piping 
 

2.7.1 Site/Civil/Security 
The well house is accessed from Route 9G via a gravel access drive.  The gravel access 
drive appears to be in fair condition. There is no fencing nor other security measures.  A 
warning sign deterring unauthorized access is posted on the building.   
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Wells No. 2P and 5P are located in the field adjacent to the well house.  A farm style fence 
and gate may deter access but does not provide substantial well security.  

2.7.2 Easement Adequacy 
The Potts West well house parcel appears to be a 7.2 acre parcel which in addition to the 
well house contains active agricultural structures. Given this unusual arrangement, the 
deed to the parcel was reviewed.   Upon reviewing the deed of the Potts West parcel, it 
appears that the exact verbiage of the deed is consistent with the parcel as shown by 
Dutchess County Parcel Access, provided in Figure 2-13.  As this indicates that multiple 
active agricultural structures are located on the Village owned parcel, further investigation 
was completed. 

 

Figure 2-13 Potts West Well House Site 
 

From additional investigation, it is believed that the bearings were incorrectly recorded for 
the 10 foot wide access to the Village parcel: 

1. “… South 67o 30’ West a distance of 271 feet” is believed to be “… North 67o 30’ 
West a distance of 271 feet” 

2. “… North 67o 30’ East a distance of 273 feet” is believed to be “… South 67o 30’ 
East a distance of 273 feet” 

By making these changes the 10 foot wide access for the Village’s 7.2 +/- acre parcel 
coincides with the existing gravel access to the property.  This is shown in Figure 2-14.  
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However, this still indicates an active agricultural structure is present on the Village parcel. 
This deed is included in Appendix B. 

 

Figure 2-14 Potts West Well House Site 
 

DOH standards for water wells require ownership of a 100 foot radius surrounding public 
water supply wells.  However, the regulations allow for exceptions of this rule if the wells 
were approved with less than a 100-foot radius prior to December 1, 2005.  It should also 
be noted that, per New York State regulations, all areas within a 200-foot radius of the 
wells require legally enforceable control by the water system.  The only concern with 
meeting these conditions is the presence of the agricultural structure which is not Village 
owned. 

2.7.3 Safety 
The Potts West well house was evaluated for compliance with general health and safety 
practices as well as OSHA CFR 1910.  Although OSHA does not have direct jurisdiction 
over municipality-owned public utilities in New York, the utilities are required to meet New 
York State safety standards which are very similar to OSHA and must provide a safe 
working environment for employees, contractors, and visitors at all times.  As such, 
working environments are evaluated versus these standards, and we recommend that the 
health and safety concerns identified be addressed as expeditiously as possible. 

The following health & safety concerns were identified at the facility: 
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 Hazard signage was lacking for sodium hypochlorite storage. 

 Access stairs posed tripping hazard 

 Emergency contact information signage is lacking 

 Emergency eyewash was not operable  

 The steel access ladder is non-conforming to safety standards 

 There is no outside site lighting 

2.7.4 Process Equipment 
The process equipment within the well house consists of piping, valves, pressure gauges 
and totalizing meters.  The majority of the valves and piping in the well house is in good 
condition and will provide several more years of service.  Many of the piping supports are 
freestanding concrete blocks.   In general the process area has collected dirt and debris 
and needs to be cleaned. 

2.7.5 Wells 
Both wells located at the Potts West well house are located in the parcel surrounding the 
well house.   The Compilation of Rules and Regulations of the State of New York (NYCRR) 
Part 5, Subpart 5-1 – Standards for Water Wells – Appendix 5B, states: 

“5.B.3 Water Well Construction (b) (4) A well shall have a minimum casing length 
extending from one foot above finished grade to nineteen feet below finished 
grade……...” 

Well 5P does not meet this criteria as the casings terminates 7” above grade.   

2.7.6 Chemical Feed System 
The well house houses sodium hypochlorite chemical feed systems.  Overall, the feed 
system is in good condition.  The metering pumps are diaphragm style pumps which utilize 
polyethylene bulk tanks.  Overall, the chemical feed system conforms to regulatory 
guidelines, with the following exceptions: 

 The chemical tanks and totes were not properly labeled.  Labels indicating chemical 
and concentration should be added to the tank and totes.  Also, labels indicating 
chemical and flow direction should be provided for the feed lines. 

 The day tanks and totes do not have secondary containment.  At a minimum, 
containment trays capable of containing 110% of the largest tank or tote size 
should be provided for the event of a tank failure. 

 The chemical feed system guidelines note that, where chemical feed is necessary 
for the protection of the supply, such as chlorination, a minimum of two feeders 
shall be provided.  A redundant in-line spare metering pump and piping should be 
provided for the sodium hypochlorite feed system.    

 Flow pacing is not currently provided for the metering pumps.  The pumps are set 
at a constant rate and are manually activated when the well pump turns on.  Flow 
pacing should be provided for the feed system. 
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2.7.7 Instrumentation 
Currently, the well pumps and disinfection system are activated manually.  There is no 
automatic control instrumentation nor alarm monitoring system located at this facility.  

2.7.8 Structural/Architectural 
The Potts West well house building is a brick single story structure with a rolled roof over 
a concrete below grade level.   

The interior dimensions of the building are 11’ 9” by 11’ 9” with a lower level height of 8’. 
The structure is in overall fair condition.  The following structural/architectural 
observations were noted for the facility: 

 The window and door headers are corroded. 

 The brick exterior, included parapet has suffered water damage and grout is 
cracked. 

 Floor hatch and framing is corroded. 

 The ceiling has spalled concrete. 

 The roof and roof hatch are at the end of their service life. 

 Windows are cracked and offer no thermal resistance. 

2.7.9 Electrical and HVAC 
The power distribution system at the Potts West well house includes an overhead utility 
service, utility meter, pump control panel, and panelboard.  The following electrical 
observations were made at the facility: 

 The utility meter socket is old and corroded. 

 Electrical conduits, boxes, receptacles and switches are in poor condition. 

 Portable heater is poorly supported. 

 There is no ventilation nor dehumidification. 

2.7.10 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The following items at the Potts West well house were 
noted:  

 Displacement of brick above door and windows should be addressed 

 Well 2P grading around the casing is needed and loose bolts must be tightened. 

 Well 5P grading around the casing is needed. 

 A well pump activation system with storage tank level controls and telemetry is 
long overdue (entire system). 
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No water system violations were noted. 

2.8 Potts East Well Field 
The Potts East well field is located off of Route 9G and includes a metering vault.  Wells 
No. 4P and 10P are located at this site.  The electrical panel and metering vault are shown 
in Figure 2-14 and 2-15.   

 

 

 
FIGURE 2-14 

Potts East Well Field Panel 
 FIGURE 2-15 

Potts East Well Field Metering Vault 
 

2.8.1 Site/Civil/Security 
The well field is accessed from Route 9G via a gravel access drive through farm property.  
The gravel access drive appears to be in fair condition but is not accessible in wet 
conditions. There is no fencing nor other security measures.   

2.8.2 Easement Adequacy 
The well field parcel is a 2.0 acre parcel accessed through a 20’ right of way.   

DOH standards for water wells require ownership of a 100 foot radius surrounding public 
water supply wells.  However, the regulations allow for exceptions of this rule if the wells 
were approved with less than a 100-foot radius prior to December 1, 2005.  It should also 
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be noted that, per New York State regulations, all areas within a 200-foot radius of the 
wells require legally enforceable control by the water system.  No documents establishing 
well head protection areas for these two wells were identified.  

 

Figure 2-15 Potts East Well Field Site 
 

2.8.3 Process Equipment 
There is limited process equipment at the well field site.  Equipment consists of the two 
wells and piping, valves, pressure gauges and totalizing meters within the metering vault.  
The majority of the valves, piping and meters are in good condition and will provide several 
more years of service.   

2.8.4 Wells 
Both wells located at the Potts East well field need some maintenance but were in 
compliance with the Compilation of Rules and Regulations of the State of New York 
(NYCRR) Part 5, Subpart 5-1 – Standards for Water Wells – Appendix 5B. 

2.8.5 Electrical  
The power system at the Potts East well field includes an overhead utility service, utility 
meter, pump control panel, and panelboard.  The following electrical observations were 
made at the facility: 

 The utility meter socket is old and corroded. 

 The electrical enclosure is in poor condition. 

2.8.6 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The no items at the Potts East well field were noted, 
other than the need for an automated control system which was a system wide comment.  
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2.9 WoodMarc Well Field 
The WoodMarc well field is located off of West Kerley Corners Road and includes two well 
and an electrical enclosure.  Wells No. WM1 and WM2 are located at this site.  One well 
and  the electrical panel are shown in Figure 2-16 and 2-17.   

 

 

 
FIGURE 2-16 

Wood Marc Well WM2 
 FIGURE 2-17 

Wood Marc Electrical Panel 

2.9.1 Site/Civil/Security 
The well field is accessed from West Kerley Corners Road via a gravel access drive through 
farm property.  The gravel access drive appears to be in fair condition but is not accessible 
in wet conditions. There is no fencing nor other security measures.   

2.9.2 Easement Adequacy 
The well field parcel is privately owned but comprehensive lease agreements exist between 
the Village and property owners.  These agreements also establish the 200-foot radius 
well head protection area.   These agreements are included in Appendix B. 

Generally DOH standards for water wells require ownership of a 100-foot radius 
surrounding public water supply wells.   It is our understanding that at the time of 
development of these wells: 

 The Village was in dire need of a reliable water source 

 No other suitable sources had been identified, and  

 The owner of the property was unwilling to sell the well field to the Village 
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Figure 2-18 WoodMarc Well Field Site 

 

2.9.3 Wells 
Both wells located at the Wood Marc well field were in good condition but were in flooded 
condition.  The Compilation of Rules and Regulations of the State of New York (NYCRR) 
Part 5, Subpart 5-1 – Standards for Water Wells – Appendix 5B, States: 

“Section 5-B.2 Water Well Location and Protection (b) A well shall be located where it is 
not subject to seasonal flooding or surface water contamination, or it shall be constructed 
in a manner that seasonal floodwater cannot enter the well”. 

It is our understanding that the flooded condition at the well site is due to an unmaintained 
beaver dam level control structure, which is now being properly maintained.  Continued 
maintenance of the pond level is critical to maintaining safe drinking water at this site. 

2.9.4 Electrical  
The power system at the Wood Marc well field includes a utility meter, pump control panel, 
and panelboard.  The following electrical observations were made at the facility: 

 The unused utility meter socket should be removed 

 The electrical enclosure is fair poor condition 

2.9.5 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The following items at the Wood Marc well field were 
noted:  

Wood Marc 
Well Field 
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 The WoodMarc wells are currently flooded; work must be conducted to eliminate 
this high water condition.  Failure to lower the water level may lead to additional 
water testing requirements.   

 A well pump activation system with storage tank level controls and telemetry is 
long overdue (entire system). 

No water system violations were noted. 

2.10 Recommended Improvements 
Recommendations have been made regarding improvements for the Tivoli water 
treatment system. These have been categorized into four groups: 

 Immediate items are critical assets in imminent danger of failure, or have safety, 
security or other regulatory compliance issues 

 Category A items have an expected remaining service life of 5 or fewer years 

 Category B items have an expected remaining service life of between 6 and 10 years 

 Category C items have an expected remaining service life of between 11 and 20 years 

2.10.1 Immediate Improvements 
There are several immediate improvements recommended for the water treatment system 
in the immediate timeframe.  These are described in detail in Tables 2-7 – 2-11 located 
at the end of this section. The most significant of these immediate improvements include:   

1. Provide chemical hazard and contact information signage 

2. Upgrades to subsurface access including non-conforming ladders and failing 
hatches 

3. Repair of tripping hazards 

4. Repair/replace lighting 

5. Repair the ventilation system 

6. Maintain eyewash stations 

2.10.2 Category A: 0-5 Year Improvements 
There are several improvements recommended for the water treatment system in the 0 – 
5 year timeframe.  These are described in detail in Tables 2-7 - 2-11 located at the end 
of this section. The most significant of these improvements include:   

1. Significant structural repairs to all three well houses 

2. Repair and replacement of the majority of electrical equipment at the Ball Lot and 
McKnight Well House 

3. Replacement of process equipment reaching or exceeding its service life. 
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However, in general, there is a similar approach to process improvements recommended 
at all three well houses. 

A typical Tivoli well house arrangement is provided in Figure 2-11. 

 

Figure 2-11 Typical Tivoli Well House  

This arrangement is very challenging for operators who must enter the subsurface space 
for all maintenance needs including recording flow metering data, maintaining chemical 
feed equipment, and reading instrumentation.   While relocating all equipment above 
grade is a possibility, it would require significant capital investment and would require all 
of the well houses to be heated on a permanent basis.  Instead, we recommend the 
following arrangement at all of the well houses: 
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Figure 2-12 Typical Tivoli Well House Improvements 

These improvements have been included for each of the three well houses in the 0 – 5 
year timeframe.   

2.10.3 Category B: 6-10 Year Improvements 
There are several improvements recommended for the water treatment system in the 6 – 
10 year timeframe.  These are described below and in detail in Table 2-7 – 2-11 located 
at the end of this section. These improvements include:   

Ball Lot Well House 

 Replacement of wooden stairs 

 Replacement of LMI metering pump at end of service life 

 Replacement of sump pump at end of service life 
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McKnight Well House 

 Replacement of roof hatch 

 Replacement of LMI metering pump at end of service life 

Potts West Well House 

 Replacement of sump pump at end of service life 

Potts East Well Field 

 Replacement of electrical enclosure at end of service life 

 Replacement of well pump at end of service life 

 Replacement of flow meter at and of service life 

Wood Marc Well Field 

 Provide gravel access road to well site 

2.10.4 Category C: 11-20 Year Improvements 
There are several improvements recommended for the water treatment system in the 11 
– 20 year timeframe.  These are described below and in detail in Table 2-7 – 2-11 located 
at the end of this section. These improvements include:   

Ball Lot Well House 

 Replacement of pressure gauges at end of service life 

 Replacement of valves at end of service life 

 Installation of security fencing 
 

McKnight Well House 

 Replacement of roof 

 Replacement of well pumps and valves at end of service life 

 Replacement of water meter at end of service life 

 Installation of security fencing 

Potts West Well House 

 Replacement of well pumps, valves and gauges at end of service life 

 Replacement of water meter at end of service life 

 Installation of security fencing 
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Potts East Well Field 

 Replacement of well pumps, valves and meters at end of service life 

 

Wood Marc Well Field 

 Replacement of well pump at end of service life 

 Replacement of electrical enclosure at end of service life 

2.11  Improvement Costs 

2.11.1 Improvements Cost Approach 
As described in previous sections, recommendations have been made regarding 
improvements for the water system. These have been categorized into four groups: 

 Immediate items are critical assets in imminent danger of failure, or have safety, 
security or other regulatory compliance issues 

 Category A items have an expected remaining service life of 5 or fewer years 

 Category B items have an expected remaining service life of between 6 and 10 years 

 Category C items have an expected remaining service life of between 11 and 20 years 

Conceptual opinions of probable costs have been prepared for each of these 
recommendations which include the following components: 

1. Activity or Construction Cost: The conceptual opinions of probable costs are 
based on Class 4 level construction cost estimates, as defined by the Association 
for the Advancement of Cost Engineering (AACE) International Recommended 
Practices and Standards. According to AACE International Recommended 
Practices and Standards, the estimate class designators are labeled Class 1, 2, 3, 
4, and 5, where a Class 5 estimate is based on the lowest level of project 
definition and a Class 1 estimate is closest to full project definition and maturity. 
The end usage for a Class 4 estimate is conceptual studies or feasibility. The 
expected accuracy range of a Class 4 estimate is between +50% and -30%. The 
level of project definition for a Class 4 estimate is between 1% and 15%.  The 
costs include equipment costs, demolition/removal of existing equipment, 
temporary provisions (if applicable), facilities and bypasses (if necessary to 
complete the work), and costs regarding installation and start-up of 
improvements.  This cost also includes a contractor general conditions cost factor 
of 10% and an overhead and profit factor of 15%.  The costs are based upon 
recently completed project bid forms, quotes from equipment manufacturers and 
data contained in R.S. Means Construction Cost Data. 

2. Activity or Construction Contingency (20%): In accordance with standard 
engineering practice and DCWWA standards, a 20% contingency on the 
Activity/Construction Cost to provide a Total Construction Cost. 
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3. Consultant Fees: In accordance with standard engineering practice and DCWWA 
standards, a percentage has been applied to the Total Construction Cost to 
estimate professional consultant fees.  The fees include: Architecture (1%), 
Construction Administration (8%), Engineering (10%), Environment & 
Archeological (4%) and Surveying (2%).  These percentages are only applied 
where appropriate.   

4. Total Project Costs: The total project costs are the sum of the total 
construction cost, consultant and owner fees. 

Tables 2-7 – 2-11 provide the costs developed for each item.  Detailed conceptual cost 
estimates have been provided in Appendix C.  Each of the recommended activities fall into 
one of three categories: 

 Evaluation or planning 
 Operation and maintenance 
 Comprehensive construction project. 

Additional cost data has been provided for the comprehensive construction projects in the 
form of a 2004 CSI Division format estimate.  This estimate can be used for reference as 
the projects progress to design and construction phase. 

2.11.2 Immediate Improvements 
Tables 2-12 – 2-14 provide a summary of the recommended immediate improvements 
and their associated 2016 costs.  

Table 2-12 
Tivoli Water System – Ball Lot Wellfield 
Immediate Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Hazard communication signage $188  $38  $0  $200  

Install Light fixture and switch 
appropriate for hazardous 
atmosphere 

$3,750  $750  $500 $5,100  

Replace vent fan & repair vent 
pipe $3,350  $670  $800  $4,800  

TOTAL $7,288  $1,458  $1,300  $10,100  

 

 

 

 

 



Section 2 Source and Treatment Evaluation 
 

 

Village of Tivoli Water System Evaluation  2-38

Table 2-13 
Tivoli Water System – McKnight Wellfield 
Immediate Improvements 

Item Activity Cost 
20% 

Contingency 
Consultant 

Cost 

Total 
Project 
Cost 

Hazard Communication Signage $625  $125  $0  $800  

Repair eyewash $125  $25  $0  $200  

Support beam repair $2,000 $400  $500  $2,900  

Repair broken wiring and conduit $2,500  $500  $0  $3,000  

Repair lights $400  $80  $0  $500  

Install ventilation/dehumidification $3,900  $780  $0  $4,700  

TOTAL $9,550  $1,910  $500 $12,100  

 

Table 2-14 
Tivoli Water System – Potts West Wellfield 
Immediate Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Hazard Communication Signage 
$400  $80  $0  $500  

Repair fall and tripping hazards $600  $120  $100  $800  

Repair eyewash $100  $20  $0  $100  

Repair roof and hatch $10,600 $2,120  $0  $12,800  

Repair floor hatch $2,000  $400  $0  $2,400  

Replace receptacles and switches $200  $40  $0  $200  

Provide wall bracket for unit heater $400  $80  $0  $500  

TOTAL $17,200 $3,440  $100  $20,800  
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2.11.3 Category A: 0-5 Year Improvements 
Tables 2-15 – 2-19 provide a summary of the recommended 0 – 5 year improvements 
and their associated 2016 costs.  

Table 2-15 
Tivoli Water System – Ball Lot Wellfield 
0 – 5 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Wellfields Improvement Project 
$6,000  $1,200  $1,400  $8,600  

Install site lighting $2,500  $500  $600  $3,600  

Repairs to windows and door $1,500  $400  $0  $1,900  

Electrical systems improvements $23,900  $4,780  $2,100  $30,800  

Install new unit heater $1,900  $380  $0  $2,300  

Install dehumidifier $400  $80  $0  $500  

Replace well pump $2,300  $460  $0  $2,800  

Replace valves $400  $80  $0  $500  

Repairs to well casing $500  $100  $0  $600  

Install redundant metering pump $1,000  $200  $0  $1,200  

Remove park equipment $0  $0  $0  $0  

Well Hydrologic Evaluation $0 $0 $2,000 $2,000 

TOTAL $40,400  $8,080  $6,100  $54,800  
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Table 2-16 
Tivoli Water System – McKnight Wellfield 
0 – 5 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Wellfields Improvement Project 
$6,000  $1,200  $1,400  $8,600  

Install site lighting $2,500  $500  $600  $3,600  

Replace door header $2,000  $400  $500  $2,900  

Repair brick façade $11,500 $2,300  $2,800  $16,600  

Repair grating frame $1,000  $200  $0  $1,200  

Repair failed wall coating $7,500  $1,500  $1,800  $10,800  

Repair roof, replace hatch $4,900  $980  $0  $5,900  

Electrical systems improvements $19,200 $3,840  $3,000  $26,200  

Install unit heater $2,500  $500  $600  $3,600  

Replace pressure gauge $100  $20  $0  $100  

Repair well casing $500  $100  $0  $600  

Install redundant meting pump $1,000  $200  $0  $1,200  

Hydrologic Evaluation $0 $0 $2,000 $2,000 

TOTAL $58,700 $11,740  $12,700  $83,300  
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Table 2-17 
Tivoli Water System – Potts West Wellfield 
0 – 5 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Wellfields Improvement Project 
$6,000  $1,200  $1,400  $8,600  

Install site lighting $2,500  $500  $600  $3,600  

Repair brick façade and parapet $10,200  $2,040  $2,400  $14,600  

Repair/Replace windows and door $10,000  $2,000  $1,600  $13,600  

Repair concrete ceiling $1,100  $220  $300  $1,600  

Repair failed coating and sealing $7,800  $1,560  $1,800  $11,200  

Electrical system improvements $7,900  $1,580  $500  $10,000  

Replace pressure gauge $100  $20  $0  $100  

Replace pipe supports $900  $180  $0  $1,100  

Additional water meter 
replacement $8,000  $1,600 $1,900  $5,400  

Programmable Flow Controller $2,600 $520 $600 $3,700 

Install redundant metering pump $1,400  $280  $0  $1,700  

Hydrologic Evaluation $0 $0 $4,000 $4,000 

TOTAL $58,500  $11,700  $70,200  $85,200  

 

Table 2-18 
Tivoli Water System – Potts East Wellfield 
0 – 5 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Repair concrete metering structure 
$1,000  $200  $0  $1,200  

Replace utility metering socket $1,900  $380  $0  $2,300  

Repaint well casings $800  $160  $0  $1,000  

Hydrologic Evaluation $0 $0 $4,000 $4,000 

TOTAL $3,700  $740  $4,000  $8,500  
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Table 2-19 
Tivoli Water System – WoodMarc Wellfield 
0 – 5 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace well pump 
$2,800  $560  $0  $3,400 

Remove unused utility meter 
socket 

$500  $120  $0  $700  

Hydrologic Evaluation 
$0 $0 $4,000 $4,000 

TOTAL $3,300  $680  $4,000 $8,000  

 

2.11.4 Category B: 6-10 Year Improvements 
Tables 2-20 – 2-24 provide a summary of the recommended 6 – 10 year improvements 
and their associated 2016 costs.   

Table 2-20 
Tivoli Water System – Ball Lot Wellfield 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace roof shingles 
$1,300  $260  $0  $1,600  

Replace stairs $600  $120  $0  $700  

Replace metering pump $1,000  $200  $0  $1,200  

Replace sump pump $600  $120  $0  $700  

TOTAL $2,200  $440  $0  $4,200  

 

Table 2-21 
Tivoli Water System – McKnight Wellfield 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace metering pump 
$1,000  $200  $0  $1,200  

TOTAL $1,000  $200  $0  $1,200  
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Table 2-22 
Tivoli Water System – Potts West Wellfield 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace sump pump 
$600  $120  $100  $800  

TOTAL $600  $120  $100  $800  

 

Table 2-23 
Tivoli Water System – Potts East Wellfield 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace electrical/pump control 
enclosure 

$6,300  $1,260  $1,500  $9,100  

Replace well pump $2,300  $460  $0  $2,800  

Replace water meter $1,400  $280  $0  $1,700  

TOTAL $10,000 $2,000  $1,500  $13,600  

 

Table 2-24 
Tivoli Water System – WoodMarc Wellfield 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Provide gravel access road 
$25,000 $5,000  $6,000  $36,000  

TOTAL $25,000 $5,000  $6,000  $36,000  

 

2.11.5 Category C: 11-20 Year Improvements 
Tables 2-25 – 2-29 provide a summary of the recommended 11 – 20 year improvements 
and their associated 2016 costs.   

Table 2-25 
Tivoli Water System – Ball Lot Wellfield 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Pressure gauges, valves & 
appurtenances 

$900  $180  $0  $1,100  

Install security fencing 
$20,000 $4,000  $0  $24,000  

TOTAL $20,000 $4,000  $0  $25,100  
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Table 2-26 
Tivoli Water System – McKnight Wellfield 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace roof 
$7,500  $1,500  $0  $9,000  

Replace well pump $2,300  $460  $0  $2,800  

Replace valves & appurtenances $900  $180  $200  $1,300  

Install security fencing $20,000 $4,000  $0  $24,000  

TOTAL $30,700 $6,140  $200  $37,100  

 

Table 2-27 
Tivoli Water System – Potts West Wellfield 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace well pumps 
$3,200  $640  $0  $3,800  

Replace gauges, valves & 
appurtenances 

$2,900  $580  $0  $3,500  

Regrade to expose casing $600  $120  $0  $700  

Replace metering pump $1,400  $280  $300  $2,000  

Install site fencing $20,000 $4,000  $0  $24,000  

TOTAL $28,100 $5,620  $300  $34,000  

Table 2-28 
Tivoli Water System – Potts East Wellfield 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace well pump 
$2,300  $460  $0  $2,800  

Replace valves $900  $180  $0  $1,100  

Replace water meter $1,400  $280  $0  $1,700  

TOTAL $30,700 $6,140  $200  $37,100  
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Table 2-29 
Tivoli Water System – WoodMarc Wellfield 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Replace well pump 
$3,700  $740  $0  $4,400  

Replace electrical/ pump enclosure $6,300  $1,260  $1,500  $9,100  

TOTAL $10,000 $2,000  $1,500  $13,500  

 

 

 

 



TABLE 2-7

Prioritized Improvements

Village of Tivoli  Water System - Ball Lot Wellfield - Site No. 1

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category 
C

11 - 20 yrs

H&S 1 Well Site 1
Signage lacking for sodium hypochlorite 
storage in dry well

IMMEDIATE
EPCRA and OSHA Hazard 
Communication concern regarding 
hazardous chemical storage

Provide labeling at the door and on 
the container for sodium hypochlorite 
storage (NFPA or HMIS) $250 $50 $300 $0 $300 $300 $0 $0 $0

H&S 2 Well Site 1
Wooden ladder and hand rail are non-
conforming

IMMEDIATE

Fall protection concern and working 
surface concern as hand rail has no 
toe board (or mid rail); ladder has 
inconsistent rung spacing

Upgrade hand rail and ladder - 
Included in Wellfield Upgrade

$0 $0 $0 $0 $0 $0 $0 $0 $0

H&S 3 Well Site 1 Hole in floor inside of well building IMMEDIATE Hole presents trip hazard Repair the hole $100 $20 $100 $0 $100 $100 $0 $0 $0

H&S 4 Well Site 1 Overall site access has no lighting A
Safety concern for operators as well 
as responders with limited site 
lighting

Install lighting
$2,500 $500 $3,000 $600 $3,600 $0 $3,600 $0 $0

H&S 5 Well Site 1 Emergency contact information lacking IMMEDIATE Safety concern for responders
Add contact names on the outside of 
the building $100 $20 $100 $0 $100 $100 $0 $0 $0

H&S 6 Well Site 1
Wellhouse Upgrade - Renovate to 
require no daily operator access to 
below grade space

A
Safety and ease of well house 
operation

Access ladder, remote output, 
chemical fill improvements, well vent 
extension $6,000 $1,200 $7,200 $1,400 $8,600 $0 $8,600 $0 $0

S 1 Well Site 1 Asphalt shingles B
Roof appears to be nearing the end 
of its useful life. 

Replace asphalt shingles $1,300 $260 $1,600 $0 $1,600 $0 $0 $1,600 $0

S 2 Well Site 1 Wooden trim A
Wooden trim is deteriorated and 
rotten pieces have broken and fallen 
away.

Replace window and door trim
$400 $80 $500 $0 $500 $0 $500 $0 $0

S 3 Well Site 1 Wooden stairs B
Wooden stairs are nearing their 
useful life

replace wooden stairs and add IBC 
compliant handrail with mid-rail. $600 $120 $700 $0 $700 $0 $0 $700 $0

S 4 Well Site 1 Door A
Paint system has failed.  An intact 
paint system will provide a longer 
useful life.  

Repaint Door
$800 $160 $1,000 $0 $1,000 $0 $1,000 $0 $0

S 5 Well Site 1 Door sweep A
Water is able to infiltrate under the 
door causing damage to the wood 
floor just inside.

Add a sweep to the bottom of the 
door. $300 $60 $400 $0 $400 $0 $400 $0 $0

S 6 Well Site 1 Wood floor IMMEDIATE
Plywood floor has experienced rot 
from weather infiltrating under the 
door. 

Replace deteriorated floor decking - 
Included in H&S above. $0 $0 $0 $0 $0 $0 $0 $0 $0

E 1 Well Site 1 Utility Meter IMMEDIATE
Broken Enclosure and damage 
sealant around conduit on top

Replace meter enclosure and fix 
connections $1,900 $380 $2,300 $0 $2,300 $2,300 $0 $0 $0

E 2 Well Site 1 Main Disconnect Switch A
Antiquated and corroded. Code 
violation (working space)

Replace with new service disconnect 
switch in upper level.  Provde new 
conduit/wire as required $4,400 $880 $5,300 $1,100 $6,400 $0 $6,400 $0 $0

E 3 Well Site 1 Panelboard/Load Center A
Antiquated and corroded. Code 
violation (working space)

Replace with new panelboard in 
upper level. Provde new conduit/wire 
as required $4,100 $820 $4,900 $1,000 $5,900 $0 $5,900 $0 $0

E 4 Well Site 1 Disconnect switches and starter A
Antiquated and corroded. Code 
violation (working space)

Replace with new equipment in upper 
level. Provde new conduit/wire as 
required $9,900 $1,980 $11,900 $0 $11,900 $0 $11,900 $0 $0

E 5 Well Site 1 Motor and Pump Control Box  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 6 Well Site 1 Conduit and boxes A Poor condition Replace rusted conduit and boxes $4,600 $920 $5,500 $0 $5,500 $0 $5,500 $0 $0

E 7 Well Site 1 Receptacles/Switches A Poor condition
Replace; receptacles in the lower 
level should be GFI type. $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

E 8 Well Site 1 Lighting (upper level) IMMEDIATE Lights missing Provide new lighting fixtures $1,700 $340 $2,000 $0 $2,000 $2,000 $0 $0 $0

E 9 Well Site 1 Lighting (lower level) IMMEDIATE Light not working Replace existing $1,400 $280 $1,700 $0 $1,700 $1,700 $0 $0 $0

M 1 Well Site 1 Heat A Existing heater in poor condition Replace existing heater $1,900 $380 $2,300 $0 $2,300 $0 $2,300 $0 $0

M 2 Well Site 1 Ventilation IMMEDIATE Fan not working Provide new ventilation $2,500 $500 $3,000 $600 $3,600 $3,600 $0 $0 $0

M 3 Well Site 1 Dehumidification A Indoor environment too humid Provide dehumidification $400 $80 $500 $0 $500 $0 $500 $0 $0

P 1 Well Site 1 Well Pump No. 1 - 1-1/2hp Goulds A
Well pump is at 20 year anticipated 
service life

Replace with equivalent unit $2,300 $460 $2,800 $0 $2,800 $0 $2,800 $0 $0

Proposed Improvement
Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2) Reason for Recommended Action
Activity 

Cost
Contingency 

(20%)

Total 
Constr. 

Cost (3)

Engineering 
(20%)

Total 
Capital 

Cost

Estimated Cost for Each Action Category 



TABLE 2-7

Prioritized Improvements

Village of Tivoli  Water System - Ball Lot Wellfield - Site No. 1

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category 
C

11 - 20 yrs

Proposed Improvement
Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2) Reason for Recommended Action
Activity 

Cost
Contingency 

(20%)

Total 
Constr. 

Cost (3)

Engineering 
(20%)

Total 
Capital 

Cost

Estimated Cost for Each Action Category 

P 2 Well Site 1 Pressure Gauges - WIKA 2" & 1.5" C
Replace at end of service life, 15± 
yrs

Replace with equivalent unit $100 $20 $100 $0 $100 $0 $0 $0 $100

P 3 Well Site 1 2" Piping - Copper & Steel - 15' --- 20± yrs remaining useful life No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 4 Well Site 1 2" Manual ball valves - (2) A Valves are corroded Replace with equivalent units $400 $80 $500 $0 $500 $0 $500 $0 $0

P 5 Well Site 1 1" Manual ball valves - (3) C Replace at end of useful life Replace with equivalent units $300 $60 $400 $0 $400 $0 $0 $0 $400

P 6 Well Site 1 Sodium Hypochlorite Injector C Replace at end of useful life Replace with equivalent units $500 $100 $600 $0 $600 $0 $0 $0 $600

P 7 Well Site 1 Well Casing A Casing is corroded Scrape and paint well $400 $80 $500 $0 $500 $0 $500 $0 $0

P 9 Well Site 1 Well Casing A Casing bolts are corroded Replace bolts $100 $20 $100 $0 $100 $0 $100 $0 $0

P 10 Well Site 1 Well Casing A Well cap lacks vent
Install well vent, 12" above grade - 
Included in wellhouse improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 11 Well Site 1 Water Meter A
Operator must access lower area to 
read meter daily

Replace with equivalent unit offering 
remote output - Included in wellhouse 
improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 12 Well Site 1
Pressure transducer and tank level 
gauge

A
>20 years old, beyond expected 
service life

Included in distribution system 
improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 13 Well Site 1
Chemical metering pump, 0.24 - 24 gpd 
@ 110 psi

B
6 years old, replace at end of service 
life, 9± yrs

Replace with equivalent unit, level 
output to be located in ground level 
shed area $1,000 $200 $1,200 $0 $1,200 $0 $0 $1,200 $0

P 14 Well Site 1
Chemical metering pump, 0.24 - 24 gpd 
@ 110 psi

A
No redundant chemical metering 
pump

Install second chemical metering 
pump $1,000 $200 $1,200 $0 $1,200 $0 $1,200 $0 $0

P 15 Well Site 1 50 gallon Polyethlene Tank A No spill containment
Provide spill prevention pallet - 
Included in wellhouse improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 16 Well Site 1 Chlorine tank fill system A Operators must lower Cl- by rope
Raise fill system piping to ground 
level - Included in Wellhouse 
Improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 17 Well Site 1 General equipment A
Operators must lower equipment by 
rope/carry down ladder

Install chain fall device - Included in 
wellfield improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 18 Well Site 1 Sump Pump B
4 years old, replace at end of service 
life, 5± yrs

Replace with equivalent unit $600 $120 $700 $0 $700 $0 $0 $700 $0

P 19 Well Site 1 Tank level gauge A
Operators must enter lower level to 
check tank level

Install tank level gauge - Included 
wellfield improvements $0 $0 $0 $0 $0 $0 $0 $0 $0

P 20 Well Site 1 Hydrologic Evaluation A Identify source capacity
Complete hydrologic evaluation of all 
wells $0 $0 $0 $2,000 $2,000 $0 $2,000 $0 $0

C 1 Well Site 1 Park Equipment Storage A Access by non-DPW staff
Remove park equipement from well 
house $0 $0 $0 $0 $0 $0 $0 $0 $0

C 2 Well Site 1 Fencing C
No fencing or other security 
precautions Consider fencing $20,000 $4,000 $24,000 $0 $24,000 $0 $0 $0 $24,000

$10,100 $54,800 $4,200 $25,100



TABLE 2-8

Prioritized Improvements

Village of Tivoli  Water System - McKnight Wellfield - Site No. 2

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category C
11 - 20 yrs

H&S 1 Well Site 2
Signage lacking for sodium 
hypochlorite storage in dry 
well

IMMEDIATE
EPCRA and OSHA Hazard 
Communication concern regarding 
hazardous chemical storage

Provide labeling at the door and on 
the container for sodium hypochlorite 
storage (NFPA or HMIS) $250 $50 $300 $0 $300 $300 $0 $0 $0

H&S 2 Well Site 2
Steel ladder rungs are non-
conforming

IMMEDIATE
Fall protection concern and working 
surface concern as ladder is located in a 
congested area

Upgrade ladder - Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

H&S 3 Well Site 2 Closed well site in back IMMEDIATE
Lack of signage or labelling provides for 
safety hazard

Confirm that access is not possible 
and label as 'Obsolete Well Access" $125 $25 $200 $0 $200 $200 $0 $0 $0

H&S 4 Well Site 2
Eyewash station not 
functional

IMMEDIATE
Eyewash station filled with debris and is 
inoperable

Repair eyewash station $125 $25 $200 $0 $200 $200 $0 $0 $0

H&S 5 Well Site 2
Overall site access has no 
lighting

A
Safety concern for operators as well as 
responders with limited site lighting

Install lighting $2,500 $500 $3,000 $600 $3,600 $0 $3,600 $0 $0

H&S 6 Well Site 2
Emergency contact 
information lacking

IMMEDIATE Safety concern for responders
Add contact names on the outside of 
the building $250 $50 $300 $0 $300 $300 $0 $0 $0

H&S 7 Well Site 2

Wellhouse Upgrade - 
Renovate to require no daily 
operator access to below 
grade space

A Safety and ease of well house operation
Access ladder, remote output, 
chemical fill improvements, well vent 
extension $6,000 $1,200 $7,200 $1,400 $8,600 $0 $8,600 $0 $0

S 1 Well Site 2 Door Header A

Steel header is corroded and grout of 
surrounding bridge is cracked. Replace header and repoint bricks. $2,000 $400 $2,400 $500 $2,900 $0 $2,900 $0 $0

S 2 Well Site 2 Brick Façade A Water infiltration and cracked grout
Repoint exterior and apply 
waterproofing sealant $11,500 $2,300 $13,800 $2,800 $16,600 $0 $16,600 $0 $0

S 3 Well Site 2
Grate framing A corrosion prevention

Sandblast and repaint grate framing 
to halt further corrosion and extend 
service life $1,000 $200 $1,200 $0 $1,200 $0 $1,200 $0 $0

S 4 Well Site 2
Support Beams IMMEDIATE Corrosion of bottom flange

sandblast and repaint structural steel 
in basement to halt the progression of 
corrosion. $1,250 $250 $1,500 $300 $1,800 $1,800 $0 $0 $0

S 5 Well Site 2 Support Beams IMMEDIATE Spalled concrete Patch spalled concrete. $750 $150 $900 $200 $1,100 $1,100 $0 $0 $0

S 6 Well Site 2
Basement Interior A Failed paint system

Sandblast and repaint basement 
walls to offer additional corrosion 
protection $7,500 $1,500 $9,000 $1,800 $10,800 $0 $10,800 $0 $0

S 7 Well Site 2 Roof Hatch Frame A Corrosion prevention
Sandblast and repaint the hatch 
frame to halt further corrosion. $500 $100 $600 $0 $600 $0 $600 $0 $0

S 8 Well Site 2 Roof Hatch A Wood nearing its intended design life Replace $400 $80 $500 $0 $500 $0 $500 $0 $0

S 9 Well Site 2 Roof A Nearing intended design life
Monitor roof for leaking and treat with 
waterproofing sealant $4,000 $800 $4,800 $0 $4,800 $0 $4,800 $0 $0

S 10 Well Site 2

Interior Ladder A Corrosion prevention

Sandblast and repaint ladder to halt 
further corrosion - Ladder replaced in 
Wellfield Improvements Project - No 
action $0 $0 $0 $0 $0 $0 $0 $0 $0

S 11 Well Site 2 Roof C Nearing intended service life Replace roof $7,500 $1,500 $9,000 $0 $9,000 $0 $0 $0 $9,000

E 1 Well Site 2 Utility Service Conduit IMMEDIATE Broken with exposed wiring Replace conduit and wiring $2,500 $500 $3,000 $0 $3,000 $3,000 $0 $0 $0

E 2 Well Site 2 Utility Meter Socket A Old and corroded Replace $1,900 $380 $2,300 $500 $2,800 $0 $2,800 $0 $0

E 3 Well Site 2 Main Disconnect Switch A
Antiquated and corroded. 

Replace with new service disconnect 
switch $1,300 $260 $1,600 $300 $1,900 $0 $1,900 $0 $0

E 4 Well Site 2 Panelboard/Load Center A Antiquated and corroded. Replace with new panelboard $2,800 $560 $3,400 $700 $4,100 $0 $4,100 $0 $0

E 5 Well Site 2 starter A Antiquated and corroded. Replace with new equipment $6,400 $1,280 $7,700 $1,500 $9,200 $0 $9,200 $0 $0

E 6 Well Site 2 Pump Control Box  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 7 Well Site 2 Conduit and boxes A Poor condition/corroded Replace all $3,400 $680 $4,100 $0 $4,100 $0 $4,100 $0 $0

E 8 Well Site 2 Receptacles/Switches A
Poor condition/corroded

Replace; receptacles below grating 
should be GFI type. $2,500 $500 $3,000 $0 $3,000 $0 $3,000 $0 $0

Activity 
Cost

Contingency 
(20%)

Total Constr. 

Cost (3)
Engineering 

(20%)
Total 

Capital Cost

Estimated Cost for Each Action Category 

Proposed Improvement

Discipline 
& Item No. 

(1)
     Location Item Description

Recommended 

Action Category (2) Reason for Recommended Action



TABLE 2-8

Prioritized Improvements

Village of Tivoli  Water System - McKnight Wellfield - Site No. 2

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category C
11 - 20 yrs

Activity 
Cost

Contingency 
(20%)

Total Constr. 

Cost (3)
Engineering 

(20%)
Total 

Capital Cost

Estimated Cost for Each Action Category 

Proposed Improvement

Discipline 
& Item No. 

(1)
     Location Item Description

Recommended 

Action Category (2) Reason for Recommended Action

E 9 Well Site 2
Lighting (upper level and 
outdoors) IMMEDIATE

Upper level light has exposed wiring; 
outdoor light is missing

Remove old fixture/base and provide 
new fixtures $400 $80 $500 $0 $500 $500 $0 $0 $0

E 10 Well Site 2 Lighting (lower level) A Poor condition Replace existing $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

M 1 Well Site 2 Heat A
No permanent heater

Replace portable heater with a 
permanent unit $2,500 $500 $3,000 $600 $3,600 $0 $3,600 $0 $0

M 2 Well Site 2 Ventilation IMMEDIATE No ventilation Provide new ventilation $3,500 $700 $4,200 $0 $4,200 $4,200 $0 $0 $0

M 3 Well Site 2 Dehumidification IMMEDIATE Indoor environment too humid Provide dehumidification $400 $80 $500 $0 $500 $500 $0 $0 $0

P 3 Well Site 2
Well Pump No. 2 - 1-1/2hp 
Goulds C

3 years old, replace at end of service life, 
in 17± yrs Replace with equivalent unit $2,300 $460 $2,800 $0 $2,800 $0 $0 $0 $2,800

P 4 Well Site 2
Pressure Gauge - Campbell 
2" A Gauge is corroded, fair to poor condition Replace with equivalent 100 psi unit $100 $20 $100 $0 $100 $0 $100 $0 $0

P 5 Well Site 2 1-1/4" Piping - Copper --- 20± yrs remaining useful life No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 6 Well Site 2 (2) C Replace at end of useful life, 10-20 yrs Replace with equivalent units $300 $60 $400 $100 $500 $0 $0 $0 $500

P 7 Well Site 2 3/4" Manual ball valve - (1) C Replace at end of useful life, 10-20 yrs Replace with equivalent units $100 $20 $100 $0 $100 $0 $0 $0 $100

P 8 Well Site 2 Sodium Hypochlorite Injector C Replace at end of useful life, 10-20 yrs Replace with equivalent units $500 $100 $600 $100 $700 $0 $0 $0 $700

P 8 Well Site 2 Well Casing A Casing is corroded Scrape and paint well $400 $80 $500 $0 $500 $0 $500 $0 $0

P 9 Well Site 2 Well Casing A Casing bolts are corroded Replace bolts $100 $20 $100 $0 $100 $0 $100 $0 $0

P 10 Well Site 2
Well Casing A Well vent height not sufficient

Install well vent, 12" above grade- 
Included in Wellfield Improvements 
Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 11 Well Site 2
Water Meter Neptune 1" T-10 A

3 years old, no remote display

Replace with equivalent unit offering 
remote output -Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 12 Well Site 2 Chemical metering pump, 
0.24 - 24 gpd @ 110 psi B

6 years old, replace at end of service life 
in 9± yrs

Replace with equivalent unit, level 
output to be located in ground level 
shed area $1,000 $200 $1,200 $0 $1,200 $0 $0 $1,200 $0

P 13 Well Site 2
Chemical metering pump, 
0.24 - 24 gpd @ 110 psi A No redundant chemical metering pump

Install second chemical metering 
pump $1,000 $200 $1,200 $0 $1,200 $0 $1,200 $0 $0

P 14 Well Site 2
50 gallon Polyethlene Tank A

No spill containment

Provide spill prevention pallet-
Included in Wellfield Improvements 
Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 15 Well Site 2
Chlorine tank fill system A

Operators must lower Cl- by rope

Raise fill system piping to ground 
level - -Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 16 Well Site 2 Tank level gauge A
Operators must enter subsurface to 
check tank level

Install tank level gauge - -Included in 
Wellfield Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 17 Well Site 2 General equipment A
Operators must lower equipment by 
rope/carry down ladder

Install chain fall device-Included in 
Wellfield Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 18 Well Site 2 Hydrologic Evaluation A Identify source capacity
Complete hydrologic evaluation of all 
wells $0 $0 $0 $2,000 $2,000 $0 $2,000 $0 $0

C 2 Well Site 2 Fencing C
No fencing or other security precautions Consider fencing $20,000 $4,000 $24,000 $0 $24,000 $0 $0 $0 $24,000

$12,100 $83,300 $1,200 $37,100



TABLE 2-9

Prioritized Improvements

Village of Tivoli  Water System - Potts West Wellfield - Site No. 3

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category 
C

11 - 20 yrs

H&S 1 Well Site 3
Signage lacking for sodium hypochlorite 
storage in dry well

IMMEDIATE

EPCRA and OSHA Hazard 
Communication concern 
regarding hazardous chemical 
storage

Provide labeling at the door and 
on the container for sodium 
hypochlorite storage (NFPA or 
HMIS) $300 $60 $400 $0 $400 $400 $0 $0 $0

H&S 2 Well Site 3
Concrete access stairs at the door entry are 
uneven and peeling away from the 
foundation

IMMEDIATE
Fall protection concern and 
working surface concern as this 
represents a trip hazard

Repair the stairs
$600 $120 $700 $100 $800 $800 $0 $0 $0

H&S 3 Well Site 3 Overall site access has no lighting A
Safety concern for operators as 
well as responders with limited 
site lighting

Install lighting
$2,500 $500 $3,000 $600 $3,600 $0 $3,600 $0 $0

H&S 4 Well Site 3 Steel ladder rungs are non-conforming IMMEDIATE

Fall protection concern and 
working surface concern as 
ladder has inconsistent rung 
spacing

Upgrade ladder - Included in 
Wellfield Improvements Project

$0 $0 $0 $0 $0 $0 $0 $0 $0

H&S 5 Well Site 3 Eyewash station not functional IMMEDIATE
Eyewash station filled with 
debris and is inoperable

Repair eyewash station $100 $20 $100 $0 $100 $100 $0 $0 $0

H&S 6 Well Site 3 Emergency contact information lacking IMMEDIATE
Safety concern for responders 
with limited site lighting

Add contact names on the 
outside of the building $100 $20 $100 $0 $100 $100 $0 $0 $0

H&S 7 Well Site 3
Wellhouse Upgrade - Renovate to require 
no daily operator access to below grade 
space

A
Safety and ease of well house 
operation

Access ladder, remote output, 
chemical fill improvements, well 
vent extension $6,000 $1,200 $7,200 $1,400 $8,600 $0 $8,600 $0 $0

S
1

Well Site 3
Brick Façade A

Water infiltration and cracked 
grout

Repoint exterior, reset missing 
and loose bricks, and apply 
waterproofing $10,000 $2,000 $12,000 $2,400 $14,400 $0 $14,400 $0 $0

S
2

Well Site 3 Entire Roof Hatch IMMEDIATE
Exceeded design life/Water 
Infiltration

Replace hatch in its entirety 
including curb $3,500 $700 $4,200 $0 $4,200 $4,200 $0 $0 $0

S
3

Well Site 3 Windows A Exceeded design life
Replace windows, cracked, 
offer no thermal resistance. $700 $140 $800 $0 $800 $0 $800 $0 $0

S 4 Well Site 3 Window Frames A Extensive Deterioration Replace window trim $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

S

5

Well Site 3

Door and Window Headers A Extensive Corrosion

Replace header and repoint 
bricks (if item 1 performed, 
subtract $1200 from Equipment 
Materials and $1400 from 
Demolition). $6,800 $1,360 $8,200 $1,600 $9,800 $0 $9,800 $0 $0

S
6

Well Site 3
Roof IMMEDIATE Roof has exceed it's design life

Maintain roof, apply sealant to 
cracks, and replace membrane. $6,800 $1,360 $8,200 $0 $8,200 $8,200 $0 $0 $0

S
7

Well Site 3 Roof Drain IMMEDIATE Blocked with vegetaion
Maintain roof drain.  Remove 
vegetaion. $300 $60 $400 $0 $400 $400 $0 $0 $0

S 8 Well Site 3 Ceiling A Spalled concrete Patch concrete $1,100 $220 $1,300 $300 $1,600 $0 $1,600 $0 $0

S
9

Well Site 3 Floor/Ceiling Hatch IMMEDIATE Extensive Corrosion/Safety 
Replace Floor hatch and 
framing $2,000 $400 $2,400 $0 $2,400 $2,400 $0 $0 $0

S 10 Well Site 3 Door A Exceeded design life Replace door $1,600 $320 $1,900 $0 $1,900 $0 $1,900 $0 $0

S
11

Well Site 3 Stairs IMMEDIATE Safety
Replace stairs - Included in 
H&S above $0 $0 $0 $0 $0 $0 $0 $0 $0

S 12 Well Site 3 Brick Parapet A Safety and structural concern Reset loose bricks $200 $40 $200 $0 $200 $0 $200 $0 $0

S
13

Well Site 3
Basement Interior A Failed paint system

Sandblast and repaint 
basement walls to offer 
additional corrosion protection $7,500 $1,500 $9,000 $1,800 $10,800 $0 $10,800 $0 $0

S 14 Well Site 3 Basement Penetrations A Failed sealing system Repair penetration seal $300 $60 $400 $0 $400 $0 $400 $0 $0

E 1 Well Site 3 Utility Meter Socket A Old and corroded Replace $1,900 $380 $2,300 $500 $2,800 $0 $2,800 $0 $0

E 2 Well Site 3 Panelboard  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

Proposed Improvement
Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2)
Reason for Recommended 
Action

Activity 
Cost

Contingency 
(20%)

Total Constr. 

Cost (3)
Engineering 

(20%)
Total 

Capital Cost

Estimated Cost for Each Action Category 
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A
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B
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Capital Cost
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E 3 Well Site 3 Pump Starter  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 4 Well Site 3 Conduit and boxes (in lower level only) A
Poor condition/corroded

Replace corroded boxes and 
conduit in lower level $4,200 $840 $5,000 $0 $5,000 $0 $5,000 $0 $0

E 5 Well Site 3 Receptacles/Switches IMMEDIATE
No rated GFI

Replace receptacles in lower 
level with new GFI type $200 $40 $200 $0 $200 $200 $0 $0 $0

E 6 Well Site 3 Lighting (upper level) A Inefficient Replace existing $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

E 7 Well Site 3 Lighting (lower level) A Poor condition and inefficient Replace existing $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

M 1 Well Site 3 Heat IMMEDIATE
Portable heater supported by 
electrical wire

Provide new wall bracket for 
heater $400 $80 $500 $0 $500 $500 $0 $0 $0

M 2 Well Site 3 Ventilation IMMEDIATE Fan not working Provide new ventilation $2,500 $500 $3,000 $0 $3,000 $3,000 $0 $0 $0

M 3 Well Site 3 Dehumidification IMMEDIATE Indoor environment too humid Provide dehumidification $400 $80 $500 $0 $500 $500 $0 $0 $0

P 1 Well Site 3 Well Pump No. 2P - 3/4hp Goulds C
3 years old, replace at end of 
service life, in 17± yrs Replace with equivalent unit $1,600 $320 $1,900 $0 $1,900 $0 $0 $0 $1,900

P 2 Well Site 3 Well Pump No. 5P - 3/4hp Goulds C
3 years old, replace at end of 
service life, in 17± yrs Replace with equivalent unit $1,600 $320 $1,900 $0 $1,900 $0 $0 $0 $1,900

P 3 Well Site 3 Pressure Gauge - 100 psi Campbell 1-1/2" C
4 years old, replace at end of 
service life, in 11± yrs Replace with equivalent unit $100 $20 $100 $0 $100 $0 $0 $0 $100

P 4 Well Site 3 Pressure Gauge - Unknown - 2" A In poor condition Replace with equivalent unit $100 $20 $100 $0 $100 $0 $100 $0 $0

P 5 Well Site 3 1-1/2" & 2" Piping - Copper --- 20± yrs remaining useful life No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 6 Well Site 3 1-1/2" & 2" Piping - Copper A

Freestanding CMU pipe 
supports Install permanent pipe supports $900 $180 $1,100 $0 $1,100 $0 $1,100 $0 $0

P 7 Well Site 3 2" Manual ball valves - (4) C
9 years old, replace at end of 
service life, in 11± yrs Replace with equivalent unit $800 $160 $1,000 $0 $1,000 $0 $0 $0 $1,000

P 8 Well Site 3 1-1/2" Manual ball valves - (3) C
9 years old, replace at end of 
service life, in 11± yrs Replace with equivalent units $500 $100 $600 $0 $600 $0 $0 $0 $600

P 9 Well Site 3 1" Manual ball valve - (9) C
9 years old, replace at end of 
service life, in 11± yrs Replace with equivalent units $1,000 $200 $1,200 $0 $1,200 $0 $0 $0 $1,200

P 10 Well Site 3 Sodium Hypochlorite Injector C

Replace at end of useful life, 10 - 
20 yrs Replace with equivalent units $500 $100 $600 $0 $600 $0 $0 $0 $600

P 11 Well Site 3
Well Casing -2P C

Casing terminates more than 
12" above finished grade (14") No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 12 Well Site 3
Well Casing -5P C

Casing terminates less than 12" 
above finished grade (7") Regrade to expose casing $600 $120 $700 $0 $700 $0 $0 $0 $700

P 14 Well Site 3 Water Meter 2" Recordall 120 A
9 years old, no remote output

Replace with equivalent unit 
offering remote output $1,700 $340 $2,000 $400 $2,400 $0 $2,400 $0 $0

P 15 Well Site 3 Water Meter 1-1/2" Nepture Trident A
9 years old, no remote output

Replace with equivalent unit 
offering remote output $1,400 $280 $1,700 $300 $2,000 $0 $2,000 $0 $0

P 16 Well Site 3

Water Meter 1" Nepture T-10 A

>15 years old, beyond expected 
service life

Replace with equivalent unit 
offering remote output - 
Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 17 Well Site 3 Water Meter 1" Recordall/Badger A
9 years old, replace at end of 
service life, in 6± yrs

Replace with equivalent unit 
offering remote output $700 $140 $800 $200 $1,000 $0 $1,000 $0 $0

P 18 Well Site 3
Chemcial metering pump, 0.85 gph @ 110 
psi C

4 years old, replace at end of 
service life in 11± yrs Replace with equivalent unit $1,400 $280 $1,700 $300 $2,000 $0 $0 $0 $2,000

P 19 Well Site 3
Chemical metering pump, 0.85 gph @ 110 
psi A

No redundant chemical metering 
pump

Install second chemical 
metering pump $1,400 $280 $1,700 $0 $1,700 $0 $1,700 $0 $0

P 20 Well Site 3 Programmable Flow Controller A
Flow pacing required for multiple 
wells

Install programmable flow 
controller $2,600 $520 $3,100 $600 $3,700 $0 $3,700 $0 $0
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P 21 Well Site 3 Water Meter 4" A
Flow pacing required for multiple 
wells

Install flow meter on main $4,200 $840 $5,000 $1,000 $6,000 $0 $6,000 $0 $0

P 22 Well Site 3
50 gallon Polyethlene Tank A

No spill containment

Provide spill prevention pallet - 
Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 23 Well Site 3

Chlorine tank fill system A

Operators must lower Cl- by 
rope

Raise fill system piping to 
ground level  - Included in 
Wellfield Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 24 Well Site 3 Sump Pump B
4 years old, replace at end of 
service life, 5± yrs Replace with equivalent unit $600 $120 $700 $100 $800 $0 $0 $800 $0

P 25 Well Site 3
Tank level gauge A

Operators must enter 
subsurface to check tank level

Install tank level gauge - 
Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 26 Well Site 3
General equipment A

Operators must lower equipment 
by rope/carry down ladder

Install chain fall device - 
Included in Wellfield 
Improvements Project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 27 Well Site 3 Hydrologic Evaluation A Identify source capacity
Complete hydrologic evaluation 
of all wells $0 $0 $0 $4,000 $4,000 $0 $4,000 $0 $0

C 1 Well Site 3 Fencing C
No fencing or other security 
precautions Consider fencing $20,000 $4,000 $24,000 $0 $24,000 $0 $0 $0 $24,000

$20,800 $85,200 $800 $34,000
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Prioritized Improvements

Village of Tivoli  Water System - Potts East Wellfield - Site No. 4

Immediate 
Category 

A
0 - 5 yrs

Category 
B

6 - 10 yrs

Category 
C

11 - 20 yrs

S 1
Well Site 4 Concrete metering structure

A Exposed joint, loss of fill
Restore fill and 
grading around 
meter pit $1,000 $200 $1,200 $0 $1,200 $0 $1,200 $0 $0

E 1 Well Site 4 Utility Meter Socket A Fair to poor condition Replace $1,900 $380 $2,300 $0 $2,300 $0 $2,300 $0 $0

E 2 Well Site 4 Electrical/Pump Control Enclosure B Poor condition and corroded Replace $6,300 $1,260 $7,600 $1,500 $9,100 $0 $0 $9,100 $0

P 1
Well Site 4 Well Pump No. 4P - 1-1/2hp Goulds C

5 years old (motor 3 years old), 
replace at end of service life, in 
10± yrs

Replace with 
equivalent unit $2,300 $460 $2,800 $0 $2,800 $0 $0 $0 $2,800

P 2
Well Site 4 Well Pump No. 10P - 1-1/2hp Goulds B

7 years old, replace at end of 
service life, in 8± yrs

Replace with 
equivalent unit $2,300 $460 $2,800 $0 $2,800 $0 $0 $2,800 $0

P 3
Well Site 4 Well Casing -4P A Casing shows some corrosion

Scrape and paint 
well $400 $80 $500 $0 $500 $0 $500 $0 $0

P 4
Well Site 4 Well Casing -10P A Casing shows some corrosion

Scrape and paint 
well $400 $80 $500 $0 $500 $0 $500 $0 $0

P 5
Well Site 4 1-1/2" Piping - Copper --- 20± yrs remaining useful life

No action 
recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 6
Well Site 4 1-1/2" Manual ball valves - (4) C

9 years old, replace at end of 
service life, in 11± yrs

Replace with 
equivalent unit $600 $120 $700 $0 $700 $0 $0 $0 $700

P 7
Well Site 4 1" Manual ball valves - (3) C

9 years old, replace at end of 
service life, in 11± yrs

Replace with 
equivalent units $300 $60 $400 $0 $400 $0 $0 $0 $400

P 8
Well Site 4 Water Meter 1-1/2" Unknown B

6 years old, replace at end of 
service life, in 9± yrs

Replace with 
equivalent unit $1,400 $280 $1,700 $0 $1,700 $0 $0 $1,700 $0

P 9
Well Site 4 Water Meter 1-1/2" Unknown C

4 years old, replace at end of 
service life, in 11± yrs

Replace with 
equivalent unit $600 $120 $700 $0 $700 $0 $0 $0 $700

P 10

Well Site 4 Hydrologic Evaluation A

Identify source capacity

Complete 
hydrologic 
evaluation of all 
wells $0 $0 $0 $4,000 $4,000 $0 $4,000 $0 $0

$0 $8,500 $13,600 $4,600

Proposed 
Improvement

Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2)
Reason for Recommended 
Action

Activity 
Cost

Contingency 
(20%)

Total Constr. 

Cost (3)
Engineering 

(20%)
Total 

Capital Cost

Estimated Cost for Each Action Category 
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Prioritized Improvements

Village of Tivoli  Water System - WoodMarc Wellfield - Site No. 5

Immediate 
Category 

A
0 - 5 yrs

Category B
6 - 10 yrs

Category 
C

11 - 20 yrs

P 1
Well Site 5

Well Pump No. WM1 - 3hp Goulds (5hp 
motor) C

Replace at end of service life
Replace with 
equivalent unit $3,675 $735 $4,400 $0 $4,400 $0 $0 $0 $4,400

P 2
Well Site 5 Well Pump No. WM2 - 2hp Meyers A

11 years old, replace at end of 
service life, in 4± yrs

Replace with 
equivalent unit $2,800 $560 $3,400 $0 $3,400 $0 $3,400 $0 $0

P 3

Well Site 5 Hydrologic Evaluation A

Establish source capacity

Complete 
hydrologic 
evaluation all 
wells $0 $0 $0 $4,000 $4,000 $0 $4,000 $0 $0

C 1

Well Site 5 Well Casing -WM1 & WM2 A

Wells are in standing water 
and adjacent to NYSDEC 
wetland.  

Flooded condition 
due to beaver 
dam maintnenace 
issue.  Per Village 
flooding now 
resolved, no 
action proposed. $0 $0 $0 $0 $0 $0 $0 $0 $0

C 1
Well Site 5 Access Road B

Well site cannot be accessed 
during wet weather

Provided gravel 
access road $25,000 $5,000 $30,000 $6,000 $36,000 $0 $0 $36,000 $0

E 1
Well Site 5 Unused Utility Meter Socket A

Fair Condition

Coordinate with 
utility company 
and Remove $500 $100 $600 $0 $600 $0 $600 $0 $0

E 2 Well Site 5 Electrical/Pump Control Enclosure C Fair Condition Replace $6,300 $1,260 $7,600 $1,500 $9,100 $0 $0 $0 $9,100

$0 $8,000 $36,000 $13,500

Activity 
Cost

Contingency 
(20%)

Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2)
Reason for Recommended 
Action

Proposed 
Improvement

Total Constr. 

Cost (3)
Engineering 

(20%)
Total 

Capital Cost

Estimated Cost for Each Action Category 
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Section 3    
Distribution System Evaluation 
3.1 Existing System 
According to the 1982 Village of Tivoli Water Distribution System Drawing, the Village Of 
Tivoli’s water distribution system includes approximately ½ mile of 4-inch cast iron pipe, 
½ mile of 4-inch ductile iron pipe, 5½ miles of linear feet of 6-inch cast iron/AC pipe, and 
¼ mile of 8-inch cast iron pipe. According to 10 State Standards, the minimum acceptable 
size of water main in a distribution system is 3-inches. There are also 63 hydrants. Figure 
3-1 illustrates the existing distribution system.  

A hydraulic model of the distribution system was developed using InfoWater Suite 10.0 
software package (Innovyze, Arcadia, CA).  The model was developed based on as-built 
drawings of the existing system.  Water mains were digitized based on distribution system 
drawings.  Water mains were assigned size, material, and friction factors, which were 
estimated, based on the water main material.  Nodes were created between pipe 
segments.  Nodes carry essential information including how the pipes are connected to 
each other, as well as system demands and elevations.  Elevations were added to the 
nodes using 2-ft contour data.  Demands were assigned to the nodes using the water use 
data provided by the Village in conjunction will well production data.  The groundwater 
wells were modeled based on information provided in DOH inspection letters regarding 
well capacity.  Fire hydrant flow testing was not conducted to calibrate the model. 

3.2 Distribution System Performance 

3.2.1 System Capacity 
The system capacity includes a combination of the eight production wells and the 150,000-
gallon atmospheric storage tanks. Refer to Section 2 above for the evaluation of the 
adequacy of the system capacity with respect to the production wells. 

3.2.2 System Pressure 
System pressures are maintained by the 150,000 gallon atmospheric tank.  The hydraulic 
model was used to evaluate existing system pressures to determine if they meet the 
recommended standards for distribution systems.  Steady state model simulations were 
prepared to determine system pressures under average and maximum demand 
conditions.  Model predicted pressures and required pressures are summarized in Table 
3-1 below.   

TABLE 3-1 
System Pressure Summary 

Demand Condition Model Predicted 
Pressures (psi) 

Required 
Pressure (psi)1 

Average day demand 60 - 130 35 - 80 
Max day demand 60 – 130 35 - 80 

1.Required pressures according to the New York State Building and Plumbing Codes 



Section 3 Distribution System Evaluation Tighe&Bond
 

 

Village of Tivoli Water System Evaluation  3-2

Model predicted pressures ranged from 60to 130 psi, which is adequate and falls within 
the pressure range required by 10 State Standards. However, according to the Building 
and Plumbing Codes of New York State, the maximum distribution system pressure should 
be no greater than 80 psi at a building service. Some services on Friendship Street may 
experience high pressures unless a pressure reducing valve is utilized.  

3.2.3 Fire Flow Capacity 
The ability of the existing 150,000 gallon atmospheric storage tank to provide adequate 
fire flow to the system was evaluated.  The ISO required fire flow for the system depends 
on both the separation distance as well as construction features of the structures to be 
protected. 

The ISO formula for fire flow is:NFF = (18F(Ai)0.5)(Oi)[1.0+(X+Pi)] 

 
NFF =  Needed fire flow (gpm) 

F =  Class of Construction Coefficient 
Ai =  Effective Area 
Oi =  Occupancy Type Factor 
X =  Building Exposure Factor 
P =  Building Communication Factor 

 
 

Two large buildings were used for this analysis – The masonic lodge at 7 North Road, 
and the large brick mixed use space at 60 Broadway.  Table 3-2 below present the 
calculation factors for each of these buildings and the resulting needed fire flow. 
 
 
Table 3-2 
Estimated Needed Fire Flow - ISO 
Building: 7 North Street 60 Broadway 
F: 1.5 (Wood Frame) 1 (Joisted Masonry) 
Ai: 5,951 sq ft 12,224 sq ft 
Oi: 0.85 (Limited Combustible) 1.0 (Combustible) 
Xi: 0.22 (30’ x 2 story exposure) 0.0 (Blank Wall/Lower height) 
Pi: 0 (No communications) 0 (No Communications) 
NFF: 2,160 gpm 1,990 gpm 

 
The 2015 IBC provides a table for determining fire flow using the following criteria: 
 
Table 3-3 
Estimated Needed Fire Flow – 2015 IBC 
Building: 7 North Street 60 Broadway 
IBC Type: V,B – Wood Frame III,A – Joisted Masonry 
Ai: 5,951 sq ft 12,224 sq ft 
NFF: 2,000 gpm 1,500 gpm 

 
 
Based upon these calculations, a fire flow of 2,000 gpm for a 2 hour flow duration has 
been assumed as the required fire flow, requiring 240,000 gallons of atmospheric 
storage. 
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Based upon the current atmospheric storage, available fire flow is not sufficient.  
 
Available fire flow could be improved by installing additional atmospheric storage with 
larger booster pumps.  Prior to increasing fire storage, we would recommend that a fire 
protection official review the construction of the townhouses to determine the actual 
protection required.  However, based upon the water system modeling the current 
distribution system can support 650 – 950 gpm in the business area and 300 – 500 gpm 
elsewhere. 

3.2.4 Flushing 
The ability to adequately flush the system was evaluated using the distribution system 
model.  There are currently hydrants located throughout the system that can be used for 
flushing.  The locations of the hydrants provide a means of flushing the majority of the 
system adequately.  

Flushing capacity is currently provided by the elevated tank.  A flushing velocity of at least 
2 ft/s is considered acceptable to achieve adequate scouring during flushing.  This 
corresponds to flows of 176 gpm and 314 gpm for the 6 inch and 8 inch water main, 
respectively, which can be achieved according to system modeling. 

3.2.5 Water Tower Capacity 
Under maximum day demand, the current storage would provide water for approximately 
1.35 days if none of the groundwater wells were operating. Based on the average day 
demand of 65,333 gpd and the total atmospheric storage volume of 150,000 gallons, the 
average residence time of the tank is approximately 2.30 days.  

According to the 10 States Standards, systems should be designed to minimize residence 
times to maintain treated water quality. Loss of chlorine residual may be a concern at 
higher residence times. However, we do not typically anticipate groundwater to have 
negative water quality impacts from a mean residence time of 2.3 days.  

As previously calculated, the average day demand for the Village is 65,000 gpd.  The 
calculated fire flow requirement is 240,000 gallons.  Typically accepted Department of 
Health values for water tower sizing is required fire flow plus average daily demand.  This 
produces a required tank capacity of 305,000 gallons, about twice the capacity of the 
existing tank.   

3.3 Distribution System Condition 
A detailed assessment of the distribution system condition and inventory of customer 
meter was not included in the scope for these evaluations. However, the following is a 
summary of our review of information presented in historical documentation as well as 
information provided by Village representatives during our assessment regarding the 
condition of the distribution system components.  

3.3.1 Water Main Condition 
Much of the existing Village’s water distribution system, including the 150,000 gallon 
water storage tank, is the result of a donation made by Eleanor Roosevelt in the mid-
1930s. While a testament to the materials and workmanship of the time, and the 
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continued diligent maintenance efforts of the Village, much of the system has reached or 
surpassed its expected service life and is in need of improvements.  

The distribution system generally has two construction periods; 4, 6, and 8-inch cast iron 
pipe that was installed during the original system construction in the 1930’s and 6-in and 
8-in asbestos cement pipe that was installed in the 1950’s. Additional 6-in and 8-in 
asbestos cement pipe was installed in the Tivoli Garden’s development in the 1980’s. 

Both cast iron and asbestos cement pipe of this era can be expected to have a lifetime of 
at least 70 years under good conditions. As the pipe begins to age and degrade, failures 
become more prevalent. This is evidenced by the frequent water main breaks recently 
experienced by the Village, as presented in Table 3-4. 

Table 3-4 
Water Main Breaks 
Date Size Age Location 
January 3, 2014 6” 1930’s Broadway at Monument 
January 6, 2014 6” 1930’s Broadway at Feroe 
January 7, 2014 6” 1930’s Broadway at Village Hall 
February 3, 2014 6” 1930’s Broadway near firehouse 
March 26, 2014 6” 1930’s Broadway near bridge 
July 15, 2014 4” 1950’s Woods Road 
August 30, 2014 6” 1930’s Broadway at second river hill 
October 17, 2014 4” 1950’s Woods Road 
December 7, 2014 6” 1930’s Broadway at McKnight Well 
December 10, 2014 2” 1980’s Madalin Ct. 
February 2, 2015 6” 1930’s Broadway at St. Sylvia 
March 12, 2015 8” 1930’s Broadway at Pine 
March 26, 2015 6” 1930’s Montgomery Street 
May 13, 2015 6” 1930’s Montgomery at Spring 
May 20, 2015 8” 1930’s Pine Street 
June 10, 2015 6” 1950’s Broadway at Woods 
June 19, 2015 4” 1950’s Woods Rd. 
July 6, 2015 4” 1950’s Woods Rd. 
July 14, 2015 4” 1950’s Woods Rd. 
August 27, 2015 4” 1950’s Woods Rd. 
September 3, 2015 4” 1950’s Woods Rd. 
September 9, 2015 4” 1950’s Woods Rd. 

 

Additionally records from 2008 – 2013 show approximately 4 water main breaks per year, 
typically on Broadway or Woods Road.  Generally leaks occurring in the cast iron pipe have 
been occurring at the joints, but some pipe failures have occurred. 

It must be noted, that in accordance with 40 CFR S 61.141, asbestos cement pipe is 
considered by EPA to be a Category II nonfriable asbestos-containing material, and must 
be treated accordingly during any repair/replacement projects. This requires special 
handling and disposal of the pipe materials during repairs and replacement. 

The village has indicated that generally the hydrants are in good repair. 
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Based on the quantity of water main breaks it is likely that there has been a significant 
amount of unaccounted for water in the Tivoli distribution system.  Table 3-5 provides the 
actual annual billed water consumption in comparison with the annual system demand for 
2014.   

Table 3-5 
Unaccounted for Water 
Annual Quantity Gallons Average Demand (gpd) 
Source Water Demand 22,451,700 61,511 
Billed Water Consumption 19,348,999 53,011 
Unaccounted for Water 3,102,701 8,500 

 

According to New York State Department of Environmental Conservation Water 
Conservation Manual (1998), utilities should strive for an unaccounted for water figure of 
10% to 15%.  At 14% the Tivoli system is within acceptable range but approaching the 
upper limit.   

3.3.2 Meter Technology 
According to Village representatives individual household meters have been replaced as 
needed when malfunction occurs.  Industry data indicates that after 15 – 20 years, loss 
of water billing revenue due to the inaccuracy caused by wear is equal or greater than the 
cost to replace the meters.  We recommend that, if funding becomes available, customer 
meters be replaced with Neptune AMR meters.  These meters are recommended due to 
their long life expectancy, ability to provide automatic readings, and their high sensitivity 
to minor changes in flow.  The meters will help to understand actual system demands, as 
well as to help quantify unaccounted for water. 

3.3.3 Water Tower Condition 
On September 14, 2015, a facility inspection was conducted to review existing conditions 
of the Village water system. The elevated water storage tank was inspected at that time.   

The review of water tank condition included the following aspects: 

 Site/Civil/Security 
 Safety 
 Process/Mechanical and Instrumentation/Controls 
 Structural Architectural 
 Electrical and HVAC 

Tivoli Water Tower is located in Tivoli Memorial Park, adjacent to the Ball Lot Well House.  
The water tower pressure transducer and level gauge is located in the well house.   The 
tower and level instrumentation are shown in Figures 3-2 and 3-3.   
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FIGURE 3-2 
Water Tower 

 FIGURE 3-3 
Water Tower Level Valve 

 

3.3.4 Site/Civil/Security 
The water tower is accessed from Pine Street via the park access drive.  The gravel access 
drive appears to be in fair condition.  There is no fencing nor other security measures.    

It is apparent that unauthorized personnel have accessed the tower in the past, but the 
Village has taken precautions to discourage climbing on the tower by installing steel panels 
on the access ladder and lattice leg frames.   

3.3.5 Easement Adequacy 
The water tower is located on a 1.4 acre parcel owned by the Village and identified by land 
use code as a water supply, as shown in Figure 2-4 below.   

In regard to current ownership, the water tower is clearly on Village property.  In addition 
to the water tower, the parcel hosts a community garden and a skate boarding ramp.   If 
the ownership of the Village water system is transferred, we recommend that the parcel 
be split and the Village retain ownership of the garden and skateboarding areas. Since the 
parcel is not designated as a playground, there would likely not be parkland alienation 
concerns, but we recommend the Village attorney or DCWWA legal advisor review the 
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associated regulations and provide guidance on this matter to avoid any potential for a 
violation of public trust. 

 
Figure 3-4 Tivoli Water Tower Parcel 

 

3.3.6 Safety 
The water tower was evaluated for compliance with general health and safety practices as 
well as OSHA CFR 1910.  Although OSHA does not have direct jurisdiction over 
municipality-owned public utilities in New York, the utilities are required to meet New York 
State safety standards which are very similar to OSHA and must provide a safe working 
environment for employees, contractors, and visitors at all times.  As such, working 
environments are evaluated versus these standards, and we recommend that the health 
and safety concerns identified be addressed as expeditiously as possible. 

The following health & safety concerns were identified at the facility: 

 There is no fall protection on the access ladder.  The current ladder requires two 
lanyard tie offs which is a fall protection concern.  Fall protection is not required 
but should be considered. 

3.3.7 Process/Mechanical Equipment 
The water tower pressure transducer and level gauge is at the end of its service life, but 
is still functioning satisfactorily.  It location in the lower level of the Ball Lot well house 
required entry to record pressure and level each day by the system operator. 

3.3.8 Instrumentation 
Currently, the water tower level is controlled manually.  There is no automatic control 
instrumentation nor alarm monitoring system located at this facility.  

Ball Lot 
Well House 

Water 
Tower 

Village 
Owned 
Parcel 
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3.3.9 Structural 
The water tower is showing some level of deterioration, particularly in its coating system.   
Required repairs identified during the facility inspection include: 

 Sandblasting and complete repainting of the tower 

 Continued monitoring of anchor bolts which exhibit moderate deterioration 

In 2009 a report was completed by Underwater Solutions, Inc. who inspected and cleaned 
the water tower.  An interior and exterior inspection was completed, but no coating 
sampling occurred.  The report concluded: 

 Although the steel water tank appears mostly sound and without leakage at this 
time, it required rehabilitation within the near future as the exterior coating has 
failed. 

 The exterior walls appear sound without obvious fatigue of the steel. 

 The protective coating applied to exeterior wall surfaces was found with decline in 
film thickness caused by weathering and near expiration resulting in peeling, 
exposed primer and steel. 

 The protective coating applied to the anchor bolts, support components and tower 
legs were with decline in film thickness caused by weathering and near expiration.  
This condition has caused blotch rusting to show through the coating. 

 There were several coating chips in the lower 25’ of the riser and leg tower caused 
by objects striking the surface resulting in exposure of underlying steel. 

 The roof was found without fatigue of steel.  The coating had weathered causing 
exposure of the primer and blotch rusting. 

 Re-coating all exterior and interior walls, support components, manway, and roof 
surfaces was recommended. 

 Repairs to the vent, finial ball, and overflow was recommended. 

A significant concern with repainting water towers this age is the potential for lead or 
other heavy metals.  These are critical factors when determining coating costs.  In 
order to verify the presence of lead paint, samples were taken from the exterior and 
interior of the tank.  The results of this sampling can be found in Appendix D.  Lead 
was present in both the interior and exterior tank coatings. 

3.3.10 Violations and Non-Compliance 
The Dutchess County Department of Health completed an inspection of the Village of Tivoli 
water system on October 22, 2015.  The following items regarding the water 
tower/distribution was noted:  

 As per the Tank Inspection and Cleaning report prepared by Underwater Solutions 
Inc. dated September 3, 2009: The critical issues have been resolved, tank coating 
must now be addressed.  A previous deadline of September 30, 2012 was given.  
Tank painting coating must now be conducted by September 30, 2016 or 
enforcement action may commence. 
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 A well pump activation system with storage tank level controls and telemetry is 
long overdue, design work and distribution of RFPs should be conducted in the near 
future. 

3.4 Recommended Improvements 
Recommendations have been made regarding improvements for the Tivoli water 
distribution system. These have been categorized into four groups: 

 Immediate items are critical assets in imminent danger of failure, or have safety, 
security or other regulatory compliance issues 

 Category A items have an expected remaining service life of 5 or fewer years 

 Category B items have an expected remaining service life of between 6 and 10 years 

 Category C items have an expected remaining service life of between 11 and 20 years 

3.4.1 Immediate Improvements 
The immediate activity that must be completed for the water distribution system is 
initiation of a water tower replacement evaluation. The costs to strip and recoat the water 
tower are significant due to the lead content in both the interior and exterior of the tank, 
and the existing tank is insufficient to provide fire flow.  Replacement of the existing tank 
with a 300,000 gallon tank is recommended. 

There are generally four type of tanks that could be used to replace the existing water 
tower: 

 A multi-leg tank (similar in style to the existing tank) 
 A steel pedesphere tank 
 A composite tank 
 A steel ground tank with booster pump station 

Both the pedesphere tank and multi-leg tank are 
painted steel elevated tanks commonly found in the 
Hudson Valley.   Due to the higher capital costs of the 
pedesphere in comparison to the multi-leg, they were 
not considered further for this evaluation, but should 
not be prohibited from additional analysis during 
preliminary tank design phases. 

 

 

 

 

 

 

FIGURE 3-5 
Pedesphere tank 
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A photo of an example multi-leg tank is provided in Figure 3-6, a drawing is provided in 
Figure 3-7. 

 

 

 
FIGURE 3-6 

Modern Multi- Leg Water Tower 
 FIGURE 3-7 

Water Tower Drawing 
 

A new multi-leg tank would be constructed in the same location as the existing Tivoli water 
tower.  While the same height, the new water tank would be twice as wide as the existing 
tank.  The lattice covered legs which make the tank difficult to paint are replaced with 
solid columns.  An in-tank mixer would be used to ensure fresh water and eliminate 
freezing concerns. 

Photos of an example of composite tanks are provided in Figures 3-8 and 3-9.  The tank 
would be a glass-fused steel storage tank that would be elevated on a concrete base.  This 
tank could be located at the site of the existing tank, or behind the McKnight Well Field.   
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FIGURE 3-8 

Composite Elevated Tank Example 
 FIGURE 3-9 

CET at Ballfield Site 
 

The ground tank would be a glass-fused steel storage tank that would be located behind 
the McKnight Well Field. A photo of the proposed site is provided in Figure 3-10, a photo 
of an example is provided in Figure 3-11. 
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FIGURE 3-10 

Ground Tank Site 
 FIGURE 3-11 

Example Ground Tank 
 

Unlike the multi-leg elevated tank and the CET tank, the ground tank would require a 
pump station to provide adequate pressure to the Tivoli water distribution system.  The 
following Table 3-6 provides advantages and disadvantages of each tank style. 

Table 3-6 
Water Storage Tank Comparison 
Feature Elevated Multi-Leg Composite 

Elevated Tank 
Glass-fused Steel w/ 

Booster Station 
Capital Cost Higher Cost Highest Cost Lower Cost 

Power 
Requirements 

No electricity usage No electricity 
usage 

Electrical demand from 
booster pumps, generator 

required 
Tank Coating Tank Requires re-

coating every 20-
years 

Tank requires no 
re-coating 

Tank requires no re-
coating 

Equipment 
Service Life 

Tank has anticipated 
60+ year service 

life, no mechanical 
equipment 

Tank has 
anticipated 60+ 
year service life,  
no mechanical 

equipment 

Tank has anticipated 60+ 
year service life, booster 

pumps,generator - 20 year 
service life, pump building 

- 40 year service life 
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These factors were used to prepare a preliminary life cycle cost analysis of net present 
value of the three tank styles, presented in Figure 3-12.  Over the 60 year analysis, the 
life cycle cost is very similar for both elevated tank styles.  The appropriate tank style and 
location may be best determined by Owner preference. 

  

FIGURE 3-12 
Preliminary Tank Net Present Worth Life Cycle Costs 

 

3.4.2 Category A: 0-5 Year Improvements 
There are several improvements recommended for the water treatment system in the 0 – 
5 year timeframe.  These are described in detail in Table 3-7 located at the end of this 
section. The most significant of these improvements include:   

1. Replace water tower 

2. Install water SCADA system 

3. 2,400 feet of  Water Main Replacement  

4. Water Meter Replacements – Replacement of 25% of the service connection water 
meters. 

As previously described, there are frequently water main breaks within the Village.  The 
proposed Phase 1 Water Main Replacement will include replacement of 6-in water main 
on Broadway from the McKnight Well House to Pine St with 8-inch ductile iron water main. 
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3.4.3 Category B: 6-10 Year Improvements 
The improvements recommended for the water treatment system in the 6 – 10 year 
timeframe are described below.  These are described in detail in Table 3-7 located at the 
end of this section.  

1. Phase 2 Water Main Replacements – Replacement of water main on Woods Road. 

2. Phase 2 Water Meter Replacements– Replacement of 25% of the service connection 
water meters. 

3.4.4 Category C: 11-20 Year Improvements 
The improvements recommended for the water treatment system in the 11 – 20 year 
timeframe are described below.  These are described in detail in Table 3-7 located at the 
end of this section.  

1. Phase 3 Water Main Replacements – Replacement of water main on Broadway, 
from McKnight to Route 9G, and Pine to Woods Road. 

2. Phase 3 Water Meter Replacements – Replacement of 50% of the service 
connection water meters. 

3.5 Improvement Cost 
As described in previous sections, recommendations have been made regarding 
improvements for the water distribution system. These have been categorized into four 
groups: 

 Immediate items are critical assets in imminent danger of failure, or have safety, 
security or other regulatory compliance issues 

 Category A items have an expected remaining service life of 5 or fewer years 

 Category B items have an expected remaining service life of between 6 and 10 years 

 Category C items have an expected remaining service life of between 11 and 20 years 

Conceptual opinions of project costs have been prepared for each of these 
recommendations which have been prepared according to the methodology described in 
Section 2.11. 

Refer to the Table 3-7 at the end of this section for the detailed summary of improvement 
costs.  Each of the recommended activities fall into one of three types of projects: 

 Evaluation or planning 
 Operation and maintenance 
 Comprehensive construction project 

Additional cost data has been provided for the comprehensive construction projects in the 
form of a 2004 CSI Division format estimate.  These conceptual opinions of project costs 
have been provided in Appendix C.  This can be used for reference as the projects progress 
to design and construction phase. 
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3.5.1 Immediate Improvements 
Table 3-8 provides a summary of the recommended immediate improvements and their 
associated 2016 costs.   

Table 3-8 
Tivoli Water System –Distribution System 
Immediate Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Water Tower Replacement Study --- --- $5,000 $5,000 

 

3.5.2 Category A: 0-5 Year Improvements 
Tables 3-9 provides a summary of the recommended 0 – 5 year improvements and their 
associated 2016 costs.  

Table 3-9 
Tivoli Water System – Distribution System 
0 – 5 Year Improvements 

Item Activity Cost 20% Contingency Consultant Cost Total Project Cost 

Water Tower 
Replacement 

$1,393,200 $278,600 $333,400 $2,006,200 

Water SCADA 
System 

$73,500 $14,700 $17,600 $105,800 

Water Tank Level 
Instrumentation 

$2,600 $520 $600 $3,700 

Phase 1 Water 
Main Replacement 

$457,200 $91,440 $109,700 $658,300 

Phase 1 Water 
Meter Replacement 

$42,000 $8,400 --- $50,400 

TOTAL $1,968,500 $393,660 $461,300 $2,824,400 

3.5.3 Category B: 6-10 Year Improvements 
Tables 3-10 –provides a summary of the recommended 6 – 10 year improvements and 
their associated 2016 costs.  

Table 3-10 
Tivoli Water System – Distribution System 
6 – 10 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Phase 2 Water Main Replacement $352,500 $70,500 $84,600 $507,600 

Phase 2 Water Meter Replacement $42,000 $8,400 --- $50,400 

TOTAL $394,500 $78,900 $84,600 $558,000 
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3.5.4 Category C: 6-10 Year Improvements 
Tables 3-11 –provides a summary of the recommended 11 – 20 year improvements and 
their associated 2016 costs.  

Table 3-11 
Tivoli Water System – Distribution System 
11 – 20 Year Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Phase 3 Water Main Replacement $389,000 $77,800 $93,400 $560,200 

Phase 3 Water Meter Replacement $82,600 $16,500 --- $99,100 

TOTAL $471,600 $94,300 $93,400 $659,300 

 



TABLE 3-7

Prioritized Improvements

Water Distribution System

Immediate 
Category A

0 - 5 yrs

Category 
B

6 - 10 yrs

Category 
C

11 - 20 yrs

P 1 Water Tower New 300,000 gallon water tank Immediate
Exisiting tank requires 
replacement

Water Tank 
Preliminary 
Engineering 
Report $0 $0 $0 $5,000 $5,000 $5,000 $0 $0 $0

P 2 Water Tower New 300,000 gallon water tank A
Exisiting tank requires 
replacement

Install new 
ground tank with 
pressure booster 
station $1,393,200 $278,640 $1,671,800 $334,400 $2,006,200 $0 $2,006,200 $0 $0

P 3
Water Tower/ 
Water Distribution

Process control system A No control system 

Install automated 
control system to 
operare pumps 
based upon 
water tower level $73,500 $14,700 $88,200 $17,600 $105,800 $0 $105,800 $0 $0

P 4
Water Tower/ Well 
Site No. 1

Pressure Tranducer and Level Gauge A
>20 years old, beyond 
expected service life

Replace with 
equivalent unit, 
level output to be 
located in ground 
level shed area $2,600 $520 $3,100 $600 $3,700 $0 $3,700 $0 $0

P 5 Water Distribution
2400 ft 6-in Water Main  on Broadway, 
McKnight to Pine

A
Poor Quality, Freq. Breaks, 
Undersized for fire flow

Install 2,400 ft 8-
in D.I. Water 
Main $457,200 $91,440 $548,600 $109,700 $658,300 $0 $658,300 $0 $0

P 6 Water Distribution 2600 ft 4-in Water Main on Woods Road B
Poor Quality, Freq. Breaks, 
Undersized for fire flow

Install 2,600 ft 6-
in D.I. Water 
Main $352,500 $70,500 $423,000 $84,600 $507,600 $0 $0 $507,600 $0

P 7 Water Distribution
2300 ft 6-in Water Main on Broadway, 
McKnight to Rt. 9G, Pine to Woods

C
Poor Quality, Freq. Breaks, 
Undersized for fire flow

Install 2,300 ft 8-
in D.I. Water 
Main $389,000 $77,800 $466,800 $93,400 $560,200 $0 $0 $0 $560,200

P 8 Water Distribution Water Meters A Beyond Service Life
Install 120 water 
meters $42,000 $8,400 $50,400 $50,400 $0 $50,400 $0 $0

P 9 Water Distribution Water Meters B Beyond Service Life
Install 120 water 
meters $42,000 $8,400 $50,400 $50,400 $0 $0 $50,400 $0

P 10 Water Distribution Water Meters C Beyond Service Life
Install 236 water 
meters $82,600 $16,520 $99,100 $99,100 $0 $0 $0 $99,100

$5,000 $2,824,400 $558,000 $659,300

These items were identified during the facility evaluation, but costs not presented due to recommended water tower replacement

H&S 1 Water Tower No fall protection on access ladder C

Existing access ladder 
requires two lanyard tie offs 
presenting fall protection 
concern

Consider safe 
access ladder 
system 
replacement $30,000 $6,000 $36,000 $7,200 $43,200 $0 $0 $0 $43,200

S 1 Water Tower Anchor Bolts A

Some anchor bolts have 
exhibited moderate 
deterioration and should be 
monitored.  

Anchorbolt 
structural 
analysis 

$0 $0 $0 $2,000 $2,000 $0 $2,000 $0 $0

S 2 Water Tower Recoat water tower interior and exterior A Paint system failure
Sandblast and 
repaint the water 
tower $812,500 $162,500 $975,000 $195,000 $1,170,000 $0 $1,170,000 $0 $0

E 1 Water Tower Electrical Utility Box & Utility Meter A Not used/disconnected Demolish $625 $125 $800 $200 $1,000 $0 $1,000 $0 $0

E 2 Water Tower Electrical unclosure with receptacle A Not used/disconnected Demolish $625 $125 $800 $200 $1,000 $0 $1,000 $0 $0

C 1 Water Tower Fencing C
No fencing or other security 
precautions Consider fencing $20,000 $4,000 $24,000 $0 $24,000 $0 $0 $0 $24,000

Proposed 
Improvement

Discipline & 

Item No. (1)      Location Item Description
Recommended 

Action Category (2)
Reason for Recommended 
Action

Activity Cost
Contingency 

(20%)

Total Constr. 

Cost (3)
Consultant 

Cost
Total 

Capital Cost

Estimated Cost for Each Action Category 
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Section 4    
Financial Analysis 

4.1 Existing Operational Expenses 
Total fiscal year (FY) 2016 operating expenses for the Village equals $207,525. “Final 
Stage” FY 2016 (Current Year) and forecasted FY 2017 (Forecast Year 1) – FY 2021 
(Forecast Year 5) expenses are shown below. Forecasted expenses have been escalated 
at a rate of 2% per year. 

Table 4-1 
Water Operating Expenses 

Forecast Year:  Current  Year 1  Year 2  Year 3  Year 4  Year 5

Expense  FY 2016  FY 2017  FY 2018  FY 2019  FY 2020  FY 2021

Administration  $54,432 $55,521 $56,631  $57,764  $58,919   $60,097 

Contingency Account  $38,435 $39,204 $39,988  $40,788  $41,603   $42,435 

Source Supply  $35,000 $35,700 $36,414  $37,142  $37,885   $38,643 

Retirement  $20,460 $20,869 $21,287  $21,712  $22,147   $22,589 

Health Insurance  $15,523 $15,833 $16,150  $16,473  $16,803   $17,139 

Testing/Payroll  $11,150 $11,373 $11,600  $11,832  $12,069   $12,311 

Transmission/Distribution  $9,500 $9,690 $9,884  $10,081  $10,283   $10,489 

Liability Insurance  $7,347 $7,494 $7,644  $7,797  $7,953   $8,112 

Social Security  $5,188 $5,292 $5,398  $5,506  $5,616   $5,728 

Workers comp  $3,070 $3,131 $3,194  $3,258  $3,323   $3,390 

Administration  $2,390 $2,438 $2,487  $2,536  $2,587   $2,639 

Source/Supply  $2,230 $2,275 $2,320  $2,366  $2,414   $2,462 

Purification  $1,800 $1,836 $1,873  $1,910  $1,948   $1,987 

Unemployment Insurance  $1,000 $1,020 $1,040  $1,061  $1,082   $1,104 

Total  $207,525  $211,676  $215,909 $220,227 $224,632  $229,124

 

4.2 Water System Debt 
The Village of Tivoli does not currently have any water system debt. 

4.3 Capital Expenses 
Any capital expenses/needs are included in the costs developed as part of the facilities 
evaluation discussed in Sections 2 and 3. The capital improvement plan (CIP) developed 
includes projects on five well sites, as well as water tower and distribution improvement 
projects, totaling $4.50 million over the 20-year period FY 2017 to FY 2036.  While these 
costs have been provided as a planning tool for future required improvements, this 
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evaluations scope is focused on the first five years of improvement implementation.   
These projects are assumed to be debt funded by via the Drinking Water State Revolving 
Fund (DWSRF) administered by the New York State Environmental Facilities Corporation 
(EFC) over 30 years at an interest rate of 2%. Should this funding not be available, debt 
service may be higher than presented.  The capital expenses (expressed as annual debt 
payments resulting from recommended capital projects) are shown below for FY 2016 
(Current Year) and forecasted FY 2017 (Forecast Year 1) – FY 2021 (Forecast Year 5). 

Table 4-2 
Capital Expenses (Debt Payments) 

Forecast Year:  Current Year 1 Year 2 Year 3 Year 4  Year 5

  FY 2016 FY 2017 FY 2018 FY 2019 FY 2020  FY 2021
Capital Expenses (Debt Payments)  $0  $2,143  $138,959  $138,959  $138,959  $138,959 

 

4.4 Miscellaneous Revenues 
Total FY 2016 miscellaneous revenues (i.e., any revenues other than water rents that 
offset the amount of revenue that needs to be collected from water rents/rates) for the 
Village equal $2,525. “Final Stage” FY 2016 (Current Year) and forecasted FY 2017 
(Forecast Year 1) – FY 2021 (Forecast Year 5) miscellaneous revenues are shown below. 
Forecasted revenues have been escalated at a rate of 2% per year. 

Table 4-3 
Water Miscellaneous Revenues 

Forecast Year:  Current Year 1 Year 2 Year 3 Year 4  Year 5

  FY 2016 FY 2017 FY 2018 FY 2019 FY 2020  FY 2021
Penalties  $2,500  $2,550  $2,601  $2,653  $2,706  $2,760 
Interest  $25  $26  $26  $27  $27  $28 
Total  $2,525  $2,576  $2,627  $2,680  $2,733  $2,788 

 

4.5 Revenue Requirements 
The cost of operating the water system, or the gross revenue requirement, includes 
operating expenses, current debt and capital expenses.  The total of these costs, less any 
offsetting miscellaneous revenues, is the amount that needs to be recovered from water 
rents/rates (referred to as the net revenue requirement).  The Village’s FY 2016 (Current 
Year) and forecasted FY 2017 (Forecast Year 1) -  FY 2021 (Forecast Year 5) revenue 
requirements are shown below. 
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Table 4-4  
Water Revenue Requirements 

Forecast Year:  Current  Year 1  Year 2  Year 3  Year 4  Year 5 

Revenue Requirement  2016  2017  2018  2019  2020  2021 

Operating Expenses  $207,525  $211,676  $215,909 $220,227  $224,632  $229,124

Existing Debt  $0  $0  $0  $0   $0   $0 

Capital Expenses  $0  $2,143  $138,959 $138,959  $138,959  $138,959

Gross Revenue Requirement  $207,525  $213,819  $354,868  $359,187   $363,591   $368,084 

Less Miscellaneous Revenue  ($2,525) ($2,576) ($2,627) ($2,680)  ($2,733)  ($2,788)

Net Revenue Requirement  $205,000  $211,243  $352,241 $356,507  $360,858   $365,296

 

4.6 Accounts and Usage 
As previously stated, FY 2015 customer accounts total 476 (443 inside Village residential 
customers, 9 outside Village residential customers and 24 non-residential customers). FY 
2015 billed water totals 19,720,555 gallons. As these values are relatively unchanged 
from FY 2014 and the Village is relatively built out, a growth factor has not been applied 
for forecast years.  While there are areas identified where growth could occur, there is a 
low potential at this time for serving those parcels on the public water system versus 
private on-site wells, especially when considering a 5 year forecast. 

4.7 Current Water Rates 
The current FY 2016 rents/rates below have been in effect since June 1, 2011 (Fiscal Year 
2012). Bills are sent out quarterly, and rates are charged per 1,000 gallons, with the 
minimum quarterly bill being 10,000 gallons (i.e., $74.42 based on current residential 
rates and $85.78 based on current non-residential rates). 
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Table 4-5  
Water Rates 

Tier (from)  Tier (to)  Residential Rate  Non‐Residential Rate 

          0    10,000  $7.442 $8.578 

10,001   20,000  $8.202 $9.236 

20,001   30,000  $8.544 $9.527 

30,001   40,000  $9.303 $10.186 

40,001   and over  $9.964 $10.844 

 

4.8 Annual Water Unit Cost 
The calculation of an annual unit cost per 1,000 gallons is simply the annual net revenue 
requirement (i.e., the amount that needs to be collected from user rates) divided by the 
total annual billed water. The Village’s FY 2016 (Current Year) and forecasted FY 2017 
(Forecast Year 1) -  FY 2021 (Forecast Year 5) unit costs are shown below. 

Table 4-6  
Annual Water Unit Cost 

Forecast Year:  Current  Year 1  Year 2  Year 3  Year 4  Year 5 

  2016  2017  2018  2019  2020  2021 

Net Revenue Requirement  $205,000  $211,243  $352,241 $356,507 $360,858   $365,296 

Billed Water (in 1,000 gallons)  19,721  19,721 19,721 19,721 19,721  19,721

Unit Rate (per 1,000 gallons)  $10.40 $10.71 $17.86 $18.08 $18.30  $18.52

 

4.8.1 Annual Cost for Median Customer 
The median annual billed water for a Village customer is about 30,000 gallons (7,500 
gallons per quarterly bill).  The annual water costs (based on the unit costs above) for 
30,000 gallons of billed water are shown below for FY 2016 (Current Year) and forecasted 
FY 2017 (Forecast Year 1) -  FY 2021 (Forecast Year 5). 

Table 4-7  
Annual Water Cost for 30,000 Gallons (Based on Unit Costs) 

Forecast Year: Current Year 1 Year 2 Year 3 Year 4  Year 5

 2016  2017  2018  2019  2020  2021 

Annual Cost  $312  $321  $536  $542  $549   $556 
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Section 5    
Implementation 

5.1 Next Steps 
This evaluation presents one piece of the analysis required for the Village to determine 
the feasibility of ownership transfer.  Additional documents required include: 

 Legal Analysis 

 The DCWWA Water and Sewer Transfer Feasibility Report 

Both of these documents are critical in determining the overall feasibility of ownership 
transfer.  The legal analysis will provide clarification of any serious impediment to 
ownership transfer.  The Authority report will present anticipated water use fees based 
upon ownership transfer to DCWWA.  The Village will be able to compare the fees 
presented in that report to the potential water use fees presented here to understand 
which approach is more suited economically to Tivoli residents.  Non-monetary 
considerations will also be presented. 

The results of these three evaluations will be presented in a public format to the Village, 
and the comments and recommendations resulting from that meeting will be used to 
develop a plan moving forward. 

 

 

 

J:\D\D0280 Dutchess County Hyde Park\06-Tivoli W & WW Eval\Documents\Report\Water\1-6-2016 Tivoli Water Evaulation.doc 
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Water and Sewer System 
Evaluations

Prioritization Workshop

Village of Tivoli
Dutchess County Water and Wastewater Authority

October 21, 2015

Erin Moore, P.E.  Project Manager

Village of Tivoli Water and Sewer System 
Evaluations

Project 
Initiation 
Meeting

Site Inspections Prioritization Technical 
Analysis

Financial 
Analysis Final Report
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Key Factors Will 
Determine Prioritization

Prioritization

Criticality Age

Safety

Regulatory 
Requirements

Community 
Feedback

Service 
Condition

Project Initiation 
Meeting

Site Inspections 
and Office 

Evaluations
Prioritization 

Improvements 
Planning 

Document 

Financial 
Analysis Final Report

■ Immediate
– Critical asset in imminent danger of failure or have safety, 

security or regulatory issues

■ Category A
– Assets with a remaining service life of <5 years

■ Category B
– Assets with a remaining service life of 6-10 years

■ Category C
– Assets with a remaining service life of 11-20 years

Categorizing Assets Will Result in 
Effective Expenditures

Project Initiation 
Meeting

Site Inspections 
and Office 

Evaluations
Prioritization 

Improvements 
Planning 

Document 

Financial 
Analysis Final Report
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Facility Site Visits and Evaluations

 Facility Site Visits on September 14
 Field Evaluations Conducted:

– Civil/Site Infrastructure
– Safety
– Process Equipment
– Buildings/Structures
– Heating, Ventilation, Electrical

 Inspection Checklists

Well Site No. 1 – Ball Lot 
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Well Site No. 1 – Ball Lot 
Source Evaluation 

 Capacity(1)

– Well 7: 7 gpm

– Annual Production: 41,600 gallons (2014)

 No major water quality problems
– Operator noted hydrogen sulfide odors have resulted in reduced 

use of well.

– Iron2: 0.86 mg/l

– Manganese2: 0.07 mg/l

– Hydrogen Sulfide2: 0.10 mg/l

(1) Well 1 production based on Nov. 2013 Dutchess Dept. of Health Letter. 
(2) Raw water quality results from CAMO Laboratories Feb. 1988

Well Site No. 1 – Ball Lot 
Conditions Assessment

 Health & Safety
– Wooden access ladder non-OSHA compliant
– Chemical storage areas need labeling 
– Hole in floor is a tripping hazard
– Emergency contact information lacking
– Limited site lighting (Cat. A)
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Well Site No. 1 – Ball Lot 
Conditions Assessment

 Structure
– Door Sweep/ Repair Floor
– Window & Door Trim (Cat. A)
– Repaint Door (Cat. A)
– Replace Roof (Cat. B)
– Replace Stairs (Cat. B)

Well Site No. 1 – Ball Lot 
Conditions Assessment

 Electrical
– Replace meter enclosure and fix connections
– Provide ground level lighting fixtures
– Replace lower level light
– Provide ventilation and dehumidification
– Replace main disconnect switch, panelboard and 

disconnect switches, locate on ground floor (Cat. A)
– Replace conduit, boxes, receptacles and switches (Cat. A)
– Replace unit heater (Cat. A)



10/29/2015

6

Well Site No. 1 – Ball Lot 
Conditions Assessment

 Process
– Replace Well Pump (Cat. A)
– Replace 2” Ball valves (Cat. A)
– Scrape & Repaint Well Casing (Cat. A)
– Replace Well Casing Bolts (Cat. A)

Park 
Service

 Typical Well House

Well casing min. 
12” above floor 

Casing vent min. 
12” above floor 

Floor min. 6” 
above grade

All metering 
and disinfection 

equipment 
above grade

HEAT/
AC
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 Tivoli Well House

Well casing 
below grade

Casing vent 
below grade

Floor min. 6” 
above grade

All metering 
and disinfection 

equipment 
below grade

HEAT/
AC

Non-OSHA-
conforming 

ladder

Above grade 
space used for 

storage

 Proposed Well House

Casing vent 12” 
above grade

Remote tank 
level display

OSHA-conforming 
ladder

HEAT/
AC

Remote water 
meter display

Extended tank 
fill and vent

Spill containment 
pallet
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Well Site No. 1 – Ball Lot 
Conditions Assessment

 Process
– Install well vent to 12” above grade (Cat. A)
– Water meter, replace with remote output unit (Cat. A)
– Replace pressure transducer and tank level gauge with 

remote output unit (Cat. A)

Well Site No. 1 – Ball Lot 
Conditions Assessment

 Process
– Chlorine Fill System – Not safe access for operators, extend 

fill to ground level and provide tank level gauge (Cat. A)
– Install spill containment pallet (Cat. A)
– Metering Pumps – 10 SS requires redundant metering pump
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Well Site No. 1 – Ball Lot 
Conditions Assessment

 Security

Well Site No. 1 – Ball Lot 
Conditions Assessment

 Site/Security
– Door steel – but hardware could be improved
– Exterior lighting?
– Fence?
– Building access
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Well Site No. 2– McKnight

Well Site No. 2 – McKnight
Source Evaluation 

 Capacity(1)

– Well 1: 7 gpm

– Annual Production: 3,170,400 gallons (2014)

– Average Usage: 10,153 gpd

 No major quality problems
– Iron: 0.28 mg/l

– Manganese: 0.07 mg/l

– Hydrogen Sulfide: <0.05 mg/l

(1) Well 1 production based on Nov. 2013 Dutchess Dept. of Health Letter. 
(2) Raw water quality results from CAMO Laboratories Feb. 1988
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Well Site No. 2 – McKnight
Conditions Assessment

 Health & Safety
– Steel access ladder non-OSHA compliant
– Chemical storage areas need labeling 
– Eyewash not functional
– Emergency contact information lacking
– Abandoned well access at rear of site
– No site lighting (Cat. A)

Well Site No. 2 – McKnight
Conditions Assessment

 Structure
– Support Beams

» Sandblast and repaint support beam bottom flange
» Patch spalled concrete

– Door Header – Corroded, grout cracked, replace (Cat. A)
– Brick Façade – Repoint exterior and seal (Cat. A)
– Basement Walls– Sandblast and repaint (Cat. A)
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Well Site No. 2 – McKnight
Conditions Assessment

 Structure
– Roof Hatch Frame - Sandblast and repaint (Cat. A)
– Roof – Monitor for leaks, reseal (Cat. A)
– Roof Hatch – Replace (Cat. B)
– Roof – Replace (Cat. C)

Well Site No. 2 – McKnight
Conditions Assessment

 Electrical
– Replace utility service conduit and wiring
– Remove and replace ground level and outdoor light fixtures
– Provide ventilation and dehumidification 
– Replace utility meter socket, main disconnect switch, 

panelboard, and disconnect switch (Cat. A)
– Replace conduit, boxes, receptacles and switches (Cat. A)
– Install unit heater (Cat. A)
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Well Site No. 2 – McKnight
Conditions Assessment

 Process
– Replace pressure gauge (Cat. A)
– Well casing – corroded, scrape and paint (Cat. A)
– Well casing bolts – corroded, replace (Cat. A)
– Well pump – 3 years old, eventual replacement (Cat. C)

Well Site No. 2 – McKnight
Conditions Assessment

 Process
– Well vent – too low, install vent to 12” above grade (Cat. A)
– Water meter, install remote output unit (Cat. A)
– Chlorine fill system – Not safe access for operators, extend 

fill to ground level and provide tank level gauge (Cat. A)
– Install spill containment pallet (Cat. A)
– Metering Pumps – 10 SS requires redundant metering pump
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Well Site No. 2 – McKnight
Conditions Assessment

 Site/Security
– Door wooden – Upgrade to steel (Cat. A)
– Exterior lighting?
– Fence?

Well Site No. 3– Potts West
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Well Site No. 3 – Potts West
Source Evaluation 

 Capacity1

– Well 2P: 7 gpm

– Annual Production:1,409,700 gallons

– Average Usage: 9,800 gpd

– Well 5P: 8 gpm

– Annual Production: 350,600

– Average Usage: 10,000 gpd

 No water quality problems
– Operator noted no water quality issues.

– Iron2: 0.20 mg/l, 0.14 mg/l

– Manganese2: 0.04 mg/l, 0.02 mg/l

– Hydrogen Sulfide2: <0.05 mg/l
(1) Well 1 production based on Nov. 2013 Dutchess Dept. of Health Letter. 
(2) Raw water quality results from CAMO Laboratories Feb. 1988

Well Site No. 3 – Potts West
Conditions Assessment

 Health & Safety
– Steel access ladder non-OSHA compliant
– Chemical storage areas need labeling 
– Eyewash not functional
– Emergency contact information lacking
– Exterior stairs uneven and tripping hazard
– No site lighting (Cat. A)
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Well Site No. 3 – Potts West
Conditions Assessment

 Structure
– Roof Hatch – Leaking – Replace hatch and curb
– Roof – Seal cracks and replace membrane
– Roof Drain – Clean drain and remove vegetation
– Floor Hatch – Corroded – replace hatch and frame
– Replace exterior stairs 

Well Site No. 3 – Potts West
Conditions Assessment

 Structure
– Brick Façade – Repoint exterior and seal, repair parapet 

(Cat. A)
– Window and Door Headers – Replace (Cat. A)
– Windows & Trim– Cracked – Replace (Cat. A)
– Door – Replace (Cat. A)
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Well Site No. 3 – Potts West
Conditions Assessment

 Structure
– Ceiling – Patch spalled concrete (Cat. A)
– Basement Walls– Sandblast and repaint (Cat. A)
– Basement Penetrations – Repair and reseal (Cat. A)

Well Site No. 3 – Potts West
Conditions Assessment

 Electrical
– Replace lower level receptacles with GFI type
– Provide ventilation and dehumidification
– Unit heater hanging by electrical wire; support with bracket 
– Replace utility meter socket, lower level conduit and boxes, 

and lighting (Cat. A)
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Well Site No. 3 – Potts West
Conditions Assessment

 Process
– Replace pressure gauge– corroded (Cat. A)
– Pipe supports – freestanding CMU – Replace (Cat. A)
– Well casing (2P&5P)– terminate less than 18” above grade 

(Cat. C)
– Well pumps – 3 years old, eventual replacement (Cat. C)

Well Site No. 3 – Potts West
Conditions Assessment

 Process
– Water meter (2”,1-1/2”,1”), install remote output unit, 

eventual replacement
– Water meter (1”), replace with unit with remote output
– Chlorine fill system – Not safe access for operators, 

extend fill to ground level and provide tank level gauge
– Install spill containment pallet
– Flow pacing required for multiple flow sources; requires 

flow controller and additional meter on main
– Metering Pumps – 10 SS requires redundant metering 

pump
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Well Site No. 3 – Potts West
Conditions Assessment

 Site/Security
– Door wooden – Upgrade to steel
– Control of 200’ Radius?
– Exterior lighting?
– Fence?

Well Site No. 4– Potts East
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Well Site No. 4 – Potts East
Source Evaluation 

 Capacity(1)

– Wells 4P & 10P: 13 gpm

– Annual Production: 8,141,300 gallons

– Average Usage: 22,300 gal/day

 No water quality problems
– Iron: 0.05 mg/l, 0.08 mg/l

– Manganese: 0.08 mg/l, 0.08 mg/l

– Hydrogen Sulfide: <0.05 mg/l, <0.05 mg/l

(1) Well 1 production based on Nov. 2013 Dutchess Dept. of Health Letter. 
(2) Raw water quality results from CAMO Laboratories Feb. 1988

Well Site No. 4 – Potts East
Conditions Assessment

 Structural
– Concrete metering pit – Seal joint, restore backfill (Cat. A)
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Well Site No. 4 – Potts East
Conditions Assessment

 Electrical
– Replace utility meter socket (Cat. A)
– Replace electrical/pump control enclosure (Cat. B)

Well Site No. 4 – Potts East
Conditions Assessment

 Process
– Well pumps – 5 & 7 years old, eventual replacement (Cat. C)
– Well Casings– some corrosion, scrape and paint (Cat. A)
– Meters, valves - <10 years old, eventual replacement (Cat. C)



10/29/2015

22

Well Site No. 4 – Potts East
Conditions Assessment

 Site/Security
– Control of 200’ Radius?

Well Site No. 5 – Wood Marc
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Well Site No. 5 – Wood Marc
Source Evaluation 

 Capacity(1)

– Well 1WM: 12 gpm

– Well 2WM: 18 gpm

– Annual Production: 9,242,700 gallons

– Average Usage: 25,300 gallons/day

 No major water quality problems
– Iron2: 0.4 mg/l (2WM)

– Manganese2:<0.3 mg/l (2 WM)

(1) Well 1 production based on Nov. 2013 Dutchess Dept. of Health Letter. 
(2) Quality data from Nov. 2001 Crawford & Associates letter. 

Well Site No. 5 – Wood Marc
Conditions Assessment

 Process
– Well Casing – Scrape and paint (Cat. A)
– Well pumps – 5 & 11 years old, eventual replacement (Cat. C)

 Site/Security
– Wells are in standing water and impacted by adjacent 

NYSDEC wetland.  (Cat. A)
» Verify wetlands border
» Extend casing and berm to provide sufficient distance to 

water level (3 feet min.)
» Retaining wall may be necessary 

– Well site cannot be accessed during wet weather.  Provide 
gravel access road with appropriate drainage. (Cat. A)
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Well Site No. 5 – Wood Marc
Conditions Assessment

Water Tower
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Water Tower
Conditions Assessment

 Health & Safety
– Consider safe access ladder system, existing ladder 

requires two lanyard tie offs, fall protection concern (Cat. C)
 Structural

– Some anchor bolts have moderate deterioration (Cat. A)
» Monitor condition
» Need structural analysis 

– Sandblast and recoat entire water tower (Cat. A)

Water Tower
Conditions Assessment

 Process
– No control system to operate pumps based upon water 

tower level – Install automated control system (Cat. A)
» Lack of automated control system has been a 

frequent inspection comment of Dutchess County 
DOH
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Water Tower
Conditions Assessment

 Control System Components
– Provide a central SCADA computer at the WWTF to 

monitor system and control the well pumps
– Radio antenna at the WWTF to receive and transmit 

monitoring and control data
» Water tower level
» Water meter output
» Chemical dosing

– PLC and radio/antenna at the tank site 
– PLC and radio/antenna at all Well Sites

Water Distribution System
Conditions Assessment

 Water Main Replacement
– 15 water main breaks in last 12 months
– Oldest pipe sections – 1938 - 6 breaks
– Next oldest sections – 1957 - 8 breaks
– Remaining sections – 1986+ - 1 break
– Recommend systematic replacement/repair of pipe 

over next 20 years.  
» Analysis will identify same diameter or larger
» Review for opportunities to use lining
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Village of Tivoli Water and Sewer System 
Evaluations

Project 
Initiation 
Meeting

Site Inspections Prioritization Technical 
Analysis

Financial 
Analysis Final Report

Water System Analysis

■ Next Steps:
– Water Main Modeling
– Understanding Capacity for Future Needs and Fire Flows
– Water Tower Capacity and  Restoration Concerns
– Develop Financial Plan for Water System Improvements
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Appendix C 
Budgetary Opinion of Probable Cost



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 5 - METALS

055200 Upgrade to OSHA Conforming Ladder EA 1 $1,000 $1,000
SUBTOTAL - DIVISION 5 $1,000

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464300 Well Casing Vent Extension LS 1 $400 $400

464300 Water Meter with Remote Output EA 1 $600 $600

464300 Spill Containment Pallet EA 1 $500 $500

464300 Chemical Fill Extention LS 1 $600 $600

464300 Chain Fall Device LS 1 $500 $500

464300 Chemical Tank Level Gauge with Remote Output LS 1 $1,200 $1,200
SUBTOTAL - DIVISION 46 $3,800

SUBTOTAL $4,800

Division 1 - General Conditions (10%) $500

Overhead & Profit (15%) $700

Probable Construction Cost $6,000

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Treatment System

0 - 5 Year Improvements - Wellhouse Improvements

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $20,000 $20,000
SUBTOTAL - DIVISION 2 $20,000

DIVISION 3 - CONCRETE

033000 Tank Foundation - Included in Tank Cost --- --- --- ---
SUBTOTAL - DIVISION 3

DIVISION 26 - ELECTRICAL

260500 Tank Site Electrical LS 1 $6,000 $6,000

SUBTOTAL - DIVISION 26 $6,000

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $1,000 $1,000

312300 Tank Foundation Excavation & Backfill CY 150 $30 $4,500

312300 Select Granular Fill CY 20 $35 $700
SUBTOTAL - DIVISION 31 $6,200

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 2,000 $2 $4,000
SUBTOTAL - DIVISION 32 $4,000

DIVISION 33 - UTILITIES

333113 10" Ductile Iron Pipe Connection LS 1 $2,000 $2,000

331223 Temporary Pressure System LS 1 $117,000 $117,000

331613 300,000 Elevated Water Storage Tank LS 1 $995,000 $995,000

SUBTOTAL - DIVISION 33 $1,114,000

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464100 Tank Mixing Unit EA 1 $22,000 $22,000
SUBTOTAL - DIVISION 46 $22,000

SUBTOTAL $1,172,200

Division 1 - General Conditions (10%) $117,200

Overhead & Profit (15%) $175,800

Probable Construction Cost $1,465,200

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

0 - 5 Year Improvements - 300,000 Elevated Water Storage Tank

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $0
SUBTOTAL - DIVISION 2 $0

DIVISION 3 - CONCRETE

033000 Tank Foundation - Included in Tank Cost --- --- --- ---

033000 Booster Station Foundation CY 20 $1,000 $20,000
SUBTOTAL - DIVISION 3 $20,000

DIVISION 26 - ELECTRICAL

260500 Tank Site Electrical LS 1 $22,000 $22,000

263200 Generator, ATS, Fuel Storage LS 1 $85,000 $85,000

SUBTOTAL - DIVISION 26 $107,000

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $1,500 $1,500

312300 Tank Foundation Excavation & Backfill CY 300 $30 $9,000

312300 Building Foundation Excavation & Backfill CY 25 $30 $750

312300 Select Granular Fill CY 14 $35 $490
SUBTOTAL - DIVISION 31 $11,740

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 2,000 $2 $4,000
SUBTOTAL - DIVISION 32 $4,000

DIVISION 33 - UTILITIES

333113 10" Ductile Iron Pipe LF 800 $160 $128,000

333113 10" Gate Valve and Valve Box EA 1 $1,800 $1,800

333113 Pipe Connection In Broadway LS 1 $10,000 $10,000

331223 Booster Pump Station LS 1 $400,000 $400,000

331613 300,000 Ground Water Storage Tank LS 1 $410,000 $410,000

SUBTOTAL - DIVISION 33 $949,800

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464100 Tank Mixing Unit EA 1 $22,000 $22,000
SUBTOTAL - DIVISION 46 $22,000

SUBTOTAL $1,114,540

Division 1 - General Conditions (10%) $111,500

Overhead & Profit (15%) $167,200

Probable Construction Cost $1,393,240

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

0 - 5 Year Improvements - 300,000 Ground Water Storage Tank

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $20,000 $20,000
SUBTOTAL - DIVISION 2 $20,000

DIVISION 3 - CONCRETE

033000 Tank Foundation - Included in Tank Cost --- --- --- ---
SUBTOTAL - DIVISION 3 $0

DIVISION 5 - METALS

055200 LF

055200 SF
SUBTOTAL - DIVISION 5 $0

DIVISION 26 - ELECTRICAL

260500 Tank Site Electrical LS 1 $6,000 $6,000

SUBTOTAL - DIVISION 26 $6,000

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $1,000 $1,000

312300 Tank Foundation Excavation & Backfill CY 250 $30 $7,500

312300 Select Granular Fill CY 20 $35 $700
SUBTOTAL - DIVISION 31 $9,200

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 1,000 $2 $2,000
SUBTOTAL - DIVISION 32 $2,000

DIVISION 33 - UTILITIES

333113 10" Ductile Iron Pipe Connection LS 1 $2,000 $2,000

333113 Temporary Pressure System EA 1 $117,000 $117,000

333113 Pipe Connection In Broadway LS 1 $10,000 $10,000

331613 300,000 Elevated Water Storage Tank-CET LS 1 $1,600,000 $1,600,000

SUBTOTAL - DIVISION 33 $1,727,000

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464100 Tank Mixing Unit EA 1 $22,000 $22,000
SUBTOTAL - DIVISION 46 $22,000

SUBTOTAL $1,786,200

Division 1 - General Conditions (10%) $178,600

Overhead & Profit (15%) $267,900

Probable Construction Cost $2,232,700

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

0 - 5 Year Improvements - 300,000 Elevated Water Storage Tank

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG.xlsx



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $20,000 $20,000
SUBTOTAL - DIVISION 2 $20,000

DIVISION 3 - CONCRETE

033000 Tank Foundation - Included in Tank Cost --- --- --- ---
SUBTOTAL - DIVISION 3 $0

DIVISION 5 - METALS

055200 LF

055200 SF
SUBTOTAL - DIVISION 5 $0

DIVISION 26 - ELECTRICAL

260500 Tank Site Electrical LS 1 $6,000 $6,000

SUBTOTAL - DIVISION 26 $6,000

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $1,000 $1,000

312300 Tank Foundation Excavation & Backfill CY 250 $30 $7,500

312300 Select Granular Fill CY 20 $35 $700
SUBTOTAL - DIVISION 31 $9,200

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 1,000 $2 $2,000
SUBTOTAL - DIVISION 32 $2,000

DIVISION 33 - UTILITIES

333113 10" Ductile Iron Pipe LF 800 $160 $128,000

333113 10" Gate Valve and Valve Box EA 1 $1,800 $1,800

333113 Pipe Connection In Broadway LS 1 $10,000 $10,000

331613 300,000 Elevated Water Storage Tank LS 1 $1,600,000 $1,600,000

SUBTOTAL - DIVISION 33 $1,611,800

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464100 Tank Mixing Unit EA 1 $22,000 $22,000
SUBTOTAL - DIVISION 46 $22,000

SUBTOTAL $1,671,000

Division 1 - General Conditions (10%) $167,100

Overhead & Profit (15%) $250,700

Probable Construction Cost $2,088,800

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Wastewater Treatment Facility

6 - 10 Year Improvements - Headworks

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 33 - UTILITIES

Each Wellhouse

330910 Radio EA 1 $1,900 $1,900

330910 Antenna EA 1 $100 $100

330910 24 VDC Power Supply EA 1 $100 $100

330910 Enclosure EA 1 $750 $750

330910 Heater EA 1 $250 $250

330910 PLC EA 1 $500 $500

330910 Analog Modure EA 1 $375 $375

330910 Ethernet Switch EA 1 $125 $125

330910 Panel Fabrication LS 1 $1,500 $1,500

330910 Conduit/Wire LF 20 $20 $400

330910 Installation, Programming, Testing LS 1 $3,600 $3,600

SUBTOTAL -  Per Remote Station $9,600

SUBTOTAL -  Ball Lot/Tank, McKnight, Potts W, Potts E, WoodMarc EA 5 $9,600 $48,000

WWTP Office

330910 Radio EA 1 $1,900 $1,900

330910 Antenna EA 1 $100 $100

330910 24 VDC Power Supply EA 1 $100 $100

330910 Enclosure EA 1 $675 $675

330910 PLC EA 1 $500 $500

330910 Computer EA 1 $2,500 $2,500

330910 Ethernet Switch EA 1 $125 $125

330910 Panel Fabrication LS 1 $1,500 $1,500

330910 Conduit/Wire LF 20 $20 $400

330910 Installation, Programming, Testing LS 1 $3,000 $3,000

SUBTOTAL - WWTP Office $10,800

SUBTOTAL - $58,800

Division 1 - General Conditions (10%) $5,900

Overhead & Profit (15%) $8,800

Probable Construction Cost $73,500

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System
0 - 5 Year Improvements - SCADA System
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 1 - General Requirements

015500 Traffic Control LS 1 $8,000 $8,000
SUBTOTAL - DIVISION 1 $8,000

DIVISION 31 - EARTHWORK

312500 Erosion & Sediment Control LS 1 $8,000 $8,000

312300 Excavation & Borrow Materials - Inc. in 8" DI Main -- --- ---

SUBTOTAL - DIVISION 31 $8,000

DIVISION 32 - EXTERIOR IMPROVEMENTS

321100 Bituminous Concrete Pavement Repair SY 2,750 $18 $49,500

321200 Bituminous Concrete Overlay SY 560 $15 $8,400

321313 Concrete Sidewalk/Driveway Repair SY 200 $40 $8,000

321313 Concrete Curb Remove and Resetting LF 60 $15 $900

329200 Loaming & Seeding SY 200 $5 $1,000
SUBTOTAL - DIVISION 32 $67,800

DIVISION 33 - UTILITIES

331113 Water Main Connection at North, Mont, Clay Hill, Pine EA 4 $5,000 $20,000

331113 Broadway Bridge Crossing EA 1 $20,000 $20,000

331113 8" Ductile Iron Piping LF 2,400 $70 $168,000

331213 Service Connections EA 54 $1,000 $54,000

331216 8" Gate Valves with Valve Boxes EA 4 $1,600 $6,400

331219 Fire Hydrant Assemblies EA 3 $4,500 $13,500

SUBTOTAL - DIVISION 33 $281,900

SUBTOTAL $365,700

Division 1 - General Conditions (10%) $36,600
Overhead & Profit (15%) $54,900

Probable Construction Cost $457,200

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

0 - 5 Year Improvements - Phase 1 Water Main
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 1 - General Requirements

015500 Traffic Control LS 1 $5,000 $5,000
SUBTOTAL - DIVISION 1 $5,000

DIVISION 31 - EARTHWORK

312500 Erosion & Sediment Control LS 1 $8,000 $8,000

312300 Excavation & Borrow Materials - Inc. in 8" DI Main -- --- ---

SUBTOTAL - DIVISION 31 $8,000

DIVISION 32 - EXTERIOR IMPROVEMENTS

321100 Bituminous Concrete Pavement Repair SY 3,000 $18 $54,000

321200 Bituminous Concrete Overlay SY 600 $15 $9,000

329200 Loaming & Seeding SY 400 $5 $2,000
SUBTOTAL - DIVISION 32 $65,000

DIVISION 33 - UTILITIES

331113 Water Main Connection at Broadway, Greentree, Eliz EA 3 $5,000 $15,000

331113 6" Ductile Iron Piping LF 2,600 $55 $143,000

331213 Service Connections EA 22 $1,000 $22,000

331216 6" Gate Valves with Valve Boxes EA 5 $1,200 $6,000

331219 Hydrant Assemblies EA 4 $4,500 $18,000

SUBTOTAL - DIVISION 33 $204,000

SUBTOTAL $282,000

Division 1 - General Conditions (10%) $28,200
Overhead & Profit (15%) $42,300

Probable Construction Cost $352,500

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

6 - 11 Year Improvements - Phase 2 Water Main
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 1 - General Requirements

015500 Traffic Control LS 1 $10,000 $10,000
SUBTOTAL - DIVISION 1 $10,000

DIVISION 31 - EARTHWORK

312500 Erosion & Sediment Control LS 1 $8,000 $8,000

312300 Excavation & Borrow Materials - Inc. in 8" DI Main -- --- ---

SUBTOTAL - DIVISION 31 $8,000

DIVISION 32 - EXTERIOR IMPROVEMENTS

321100 Bituminous Concrete Pavement Repair SY 2,600 $18 $46,800

321200 Bituminous Concrete Overlay SY 520 $15 $7,800

321313 Concrete Sidewalk/Driveway Repair SY 150 $40 $6,000

321313 Concrete Curb Remove and Resetting LF 60 $15 $900

329200 Loaming & Seeding SY 300 $5 $1,500
SUBTOTAL - DIVISION 32 $63,000

DIVISION 33 - UTILITIES

331113 Water Main Connection at Rt. 9G EA 2 $6,000 $12,000

331113 8" Ductile Iron Piping LF 2,300 $70 $161,000

331213 Service Connections EA 18 $1,000 $18,000

331216 8" Gate Valves with Valve Boxes EA 2 $1,600 $3,200

331219 Fire Hydrant Assemblies EA 8 $4,500 $36,000

SUBTOTAL - DIVISION 33 $230,200

SUBTOTAL $311,200

Division 1 - General Conditions (10%) $31,100
Overhead & Profit (15%) $46,700

Probable Construction Cost $389,000

CONCEPTUAL COST ESTIMATE
Village of Tivoli - Water Distribution System

11 - 20  Year Improvements - Phase 3 Water Main

C:\Users\EKM\Desktop\Tivoli WW\2016‐5‐03 Water CIP Cost Tables for MFSG



Appendix D 
Water Tower Coating Sampling Results 



 
 
 
 

53 Southampton Road     •     Westfield, MA 01085-5308     •     Tel 413.562.1600     •     Fax 413.562.5317 

 
D-0280-0-02 
January 11, 2016 
 
 
Mr. Joel R. Griffith, Mayor 
Village of Tivoli 
Watts dePeyster Hall 
86 Broadway 
Tivoli, NY 12583 
 
Mr. Peter Fadden 
Dutchess County Water and Wastewater Authority 
27 High Street 
Poughkeepsie, NY 12601 
 
Re: Tivoli Water Tower Coating Sampling Results  
 
Dear Gentlemen: 

On December 4, 2015, a representative sample of the paint coatings on the interior and exterior of 
the Tivoli water tower tank was collected and submitted for analysis for RCRA 8 metals.  Results 
indicate that both coatings contain elevated levels of Barium, Chromium and Lead.  The results 
exceed the theoretical TCLP hazardous waste classification concentration of 100 mg/L (the 20x 
rule).  Therefore any generated paint debris should be managed as a hazardous waste. 
 
Sample Identification PAINT -01 PAINT -02 

Date Collected 12/4/2015 12/4/2015 

Sample Type Paint Paint 

Sample Location Interior of water tower Exterior of water tower 

Metals   

Arsenic <4.85 <4.95 

Barium 2970 1110 

Cadmium 2.65 <0.99 

Chromium 1280 483 

Lead 17100 7150 

Mercury 0.080 0.304 
Selenium <4.85 <4.95 
Silver 5.59 7.06 

Notes:   
Results reported in milligrams per kilogram (mg/kg), which is equivalent to parts per million (ppm). 

"<" indicates compound not detected.  Detection Limit is provided.  
 
 
Contractors (demolition or painting) will be required to evaluate all potential exposures to hazards 
in their workplace, and to determine if PPE should be used to protect employees.  Employers must 
provide PPE for their employees if the work environment or demolition processes presents a 
potential exposure to hazardous materials unless the hazards can be controlled/eliminated through 
the use of engineering, work practices, or administrative controls. 
 



-2- 

It should be noted that the existing coating system will not be required to be abated prior to 
disposal and the above-noted findings will not limit the recycling options for the scrap steel.  Should 
the tank be recycled, the ground surface surrounding the tank should be protected during tank 
removal to limit the potential for paint chip debris to contaminate the ground surface. 
 

 
Very truly yours, 
 
T&B Engineering, PC 

 
 
      
Erin K. Moore, P.E.      
Project Manager       
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