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March 3, 2013 

Proposed Capital Program (FY 2013-14) 

I. Hydro Electric Production: 

In an update report to the City Council dated February 22, 2013, the City Manager alerted the City 

Council to the loss in hydro electric power production caused by the formation of ice on the trash racks 

at the intake to the electric turbines.  Figure 1 below is a repeat of the graph that had been presented.  

In the graph, the Black River flow rate is indicated by a solid black line superimposed over the various 

area graphs also presented.  Each of the three turbine driven generators is indicated by its respective 

area graph distinguished by color and different oriented hash marks.  The solid red area graph 

represents the estimated production lost due to the ice formation that prevented much of the water 

from reaching the turbines.   Some 730,000 ± kWH of lost potential is indicated, resulting in $125,000 to 

$130,000 lost revenue in the two week period of the recorded event.   

 

 

Figure 1:  Production lost due to frazil ice January - February 2013. 
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The defense against the lost production from the ice formation is the tenacity of the operator and the 

quality of the equipment employed in the work effort.  The former’s tenacity cannot overcome the lack 

of quality of the latter.  At our facility a mechanical operated rake is employed to scrape debris and 

when necessary, ice formations collecting at the 

upstream surface of the trash racks.  Our unit is a 

head rake mounted on a telescoping boom as is 

indicated in Figures 2 and 3 above.  The telescoping 

unit is severely impacted by ice that forms inside 

the collapsed segments of the telescoping boom.  

This prohibits further extension or collapse until the 

ice has been thawed or otherwise removed.  The 

portable heating unit shown in Figure 4 is employed 

for this purpose.  Each time, 30 to 90 minutes is lost 

while freeing the movements of the boom 

rendering it difficult to even keep the level of ice 

already formed from further advancement.  This is 

archaic, costing us potential revenues.  As indicated 

in Figure 1, the losses can be dramatic.   While fully 

deployable in warmer climates, the telescoping unit does not seem to be as well suited in the colder 

climate of Upstate New York. 

Different types of mechanical rakes with “knuckle style” articulating booms are much better suited for 

the colder climates (see Figure 5 below).  The avoidance of two or perhaps three such events similar to 

that depicted in Figure 1 would recover the cost of acquisition, installation and start-up of a new and 

Figure 3:  Extended Boom 

Figure 4:  Portable Heating Unit used to melt 
ice formation within the telescoping boom. 

Figure 2:  Collapsed telescoping boom 
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more appropriate rake system for our facility.1  It would take 24 to 30 weeks from the point of receipt of 

a purchase order for such a project to be brought to completion.      This includes the modification to the 

existing rails at our facility, the full testing of equipment and training of our personnel.  The Department 

recommends that we start the work now and have the more appropriate unit in place before next 

winter. 

Hydro Generation Plant SCADA 

(Supervisory Control and Data 

Acquisition): 

Fiber optic cable is in the process of 

being run to the Generation Plant by the 

City Electric Section of the DPW.  Once 

connected, IT and the Water Department 

SCADA Technician will work together 

with the contract operator of the Plant to 

tie all electrical and electronic sensing 

equipment into the communication 

network.  Real time data sensing, 

properly trended and graphed will be 

continuously monitored at the 

Administration Office on the second floor 

of City Hall.2  Instantaneous kWH 

production per unit, number of units 

running, time stamped when started and when shut down, river flows and water temperatures, critical 

thrust bearing temperatures, power factors, per cent gate settings, etc. all will be continuously displayed 

for quality control and quality assurance purposes. 

II.  Water Source of Supply, Power, Pumping and Purification: 

The Regulatory Agencies (herein the USEPA and NYS DOH) promulgated 

and administer the Disinfection Byproduct Rule – Stage 2 (the Rule) 

which goes into effect October 2013.  Trihalomethanes and haloacetic 

acids are the disinfection byproducts that are the focus of the Rule.  

 Methane (see Figure 6) is one of the simpler byproducts of the 

decomposition of organic things in water.  In surface waters (such as the 

Black River) when one considers  the decomposition of plants or insects 

or fish or whatever that has died, or the urination and defecation of 

                                                           
1
 A manufacturer of trash rake equipment submitted a budget price of $226,200 to design, furnish, fabricate, and 

start-up of equipment as described in this Proposed Capital Budget  
 
2
 Two 42” wall mounted monitors are being installed for this purpose.  

Figure 5: Trash rake with knuckle style  
articulating boom mounted on an interlocking  
rail system. 

Figure 6:  Methane. 
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animals, or a myriad of other things, one easily finds the sources of 

decaying organic things in the water.  Once formed, the methane can 

offer up one or more of its hydrogen atoms to form a host of other 

things.  One such thing formed is acetic acid (see Figure 7).  In Figure 7 

you easily detect the methane that gave up one hydrogen atom and 

accepted a more complex carbon/oxygen/hydrogen group in its stead.  

When methane gives up a hydrogen atom and replaces it with a 

halogen, it becomes a “halomethane.”  If it gives up 3 hydrogen atoms 

and replaces each with a halogen, it becomes the trihalomethane that is 

regulated under the disinfection byproduct rule.  Chlorine, a disinfectant 

used by the City of Watertown in its water purification process, is by 

definition a halogen.  Mother Nature puts the decaying carbon in the water, and we put the chlorine in 

the water.  When three chlorine atoms replace three hydrogen atoms in the methane, it becomes a 

trihalomethane, sometimes called trichloromethane, more commonly referred to as chloroform (see 

Figure 8). 

The presence of the chlorine in the water can also replace hydrogen 

atoms in the acetic acid molecule, forming the haloacetic acid.  This 

is the other disinfection byproduct formed that is regulated under 

the Rule. 

The degree to which the purification process actually removes the 

carbon materials from the water, and the degree to which we can 

then reduce the amount of chlorine we have to add to the water to 

achieve the proper degree of disinfection, are each valid approaches 

to the degree we will also reduce the amount of disinfection 

byproducts that will subsequently be formed.  The Rule is written in 

parts per billion for the regulated concentration of these byproducts 

– hence, the Rule is both very strict and will prove quite difficult to consistently achieve.   

The City has been working diligently over the past several years to place itself in a position to perform 

satisfactorily under the Rule.  To that end, a comprehensive study was conducted by Hazen & Sawyer 

and Miller Engineers in 2009 / 2010 and helped map the path the City ought to follow.3  

Recommendations concentrated on improving the degree silts and sediments (the decaying carbon 

things) that are carried in the River water are removed in the coagulation basin before such things could 

enter the Water Treatment Plant.  Recommendations focused on the rehabilitation of the upstream dam 

which guards the entrance to the coagulation basin, the installation of a pH control facility adjacent to 

the dosing station at the head of the coagulation basin, the filter media replacement project, and for the 

City to be more aggressive with its dredging program of the basin itself. 

                                                           
3
 “GREATER WATERTOWN WATER QUALITY IMPROVEMENT PROJECT: STAGE 2 D/DBP RULE COMPLIANCE REPORT 

– FINAL”; October 2010; Hazen and Sawyer, Environmental Engineers & Scientists in association with Miller 
Engineers. 

Figure 8: Trichloromethane 
(Chloroform) 

   Figure 7: Acetic Acid. 
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The upstream dam:  the dam leaked and required rehabilitation.  The leakage averaged up to 1.5 million 

gallons per day (MGD).  This is significant as the degree water leaked into the coagulation basin is the 

degree it did not pass through the chemical dosing station.  The dosing station mixes a chemical 

coagulant with the raw river water passing through it to aide the settling process that then takes place 

in the basin.  Water not going through the dosing station does not get the coagulant added to it.  Some 

30 % of the raw water was not being properly pretreated and the coagulation basin’s performance was 

adversely impacted by this.  The City’s Engineering Department designed and administered a project in 

2011 to rehabilitate about 85 % of the upstream face and river bed footers of the upstream dam.  As a 

result of the project, the leakage was reduced from 1.5 MGD to about 0.5 MGD.  While much improved, 

the leakage remains an adverse impact upon the pretreatment operations.  The completion of the 

upstream face and the rehabilitation of the downstream face of the dam are scheduled to be 

accomplished this summer (CY 2013).  The NYSDEC and the US Army Corps of Engineers requisite permit 

applications are submitted and nearing approval.  The Capital Fund shows $150,000 budgeted for the 

project. 

pH Control Facility:  The effectiveness of the chemical coagulant mixed with the raw river water is very 

much a function of alkalinity and pH.  These parameters vary during the calendar year and performance 

is adversely impacted by this fact.  The purpose of the pH Control Facility to be collocated with the 

dosing station at the headworks of the coagulation basin is to better control and therefore enhance the 

performance of the chemical coagulant.  The overall aim is to more efficiently capture the sediments 

and perhaps with the increased efficiency of the coagulant chemical, reduce the quantity of coagulant 

needed to accomplish the requisite task.  The ph Facility is scheduled for design in FY 2013-14 ($80,000) 

and for installation in the following FY ($300,000). 

The Filter Media Replacement:  This project has just been completed.  With the replacement of the 

filter media (1st time replaced since the units were put into service in 1990-91) their ability to screen 

sediments from the raw water should improve. 

Basin dredging:  The sediments that are removed 

from the raw water in the coagulation basin have 

to be periodically dredged from the basin lest it 

fill with sediments and no longer function.  It has 

been a long standing practice of the City to 

dredge the basin routinely every third year.  The 

Hazen & Sawyer study recommended a more 

aggressive program, suggesting the dredging be 

accomplished every other year.  The basin was 

last dredged in the summer of 2011 calling for 

this summer (2013) to once again dredge.  The 

City has always contracted this operation at a 

cost of $80,000 to $100,000 per operation.  

Contracting for the dredging operation does not 

seem to make fiscal sense.  The City could acquire 

Figure 9: Horizontal Dredger 
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its own equipment, construct a pole barn facility adjacent to the basin on Huntington Island to house it 

in the off season, and construct a concrete ramp with embedded rail and trolley system to launch and 

retrieve the dredging equipment.  With its own equipment, the basin could be dredged annually, further 

improving the conditions of the basin and positively impacting the coagulation performances.  

Preliminary estimates from venders place the equipment under $300,000 (a number that should 

improve with competitive bidding).  With the addition of the pole barn and ramp, it is believed that “pay 

back” would be 6 to 8 years.   The request is to acquire our own equipment now, finance the equipment 

over time, use the “sinking fund” already in hand for its down payment and pay the interest and 

principle of the investment with what would have otherwise been expended on the contract dredging 

operations as conducted up to now.  It is no different from deciding to buy a house in lieu of renting. 

III. Water Transmission and Distribution: 

Flushing Hydrants:  As a further defense against the formation of the disinfection byproducts, the 

element of time must also enter the equation.  Not only does the formation of the byproducts require 

the presence of carbon and chlorine, it also requires residency.  The byproduct formation requires a 

necessary resident detention time in the distribution system pipes to enable the byproduct to form.  

Flushing hydrants strategically located at sensitive and critical points in the distribution system can 

reduce this resident detention time perhaps sufficiently to abate some of the more expensive control 

measures already indicated above.  Specific reference is made herein to the pH control facility.  Hence, 

the Department would like to move quickly on the flushing hydrants and delay the pH control facility 

long enough to assess the effectiveness of the hydrants.  A total of four units are envisioned in this initial 

phase of installation and assessment.  We would focus upon the connection points with our contingent 

users, that is, the water districts south and west of the City.  As stewards of the source of supply of 

drinking water, it is incumbent upon the City to deliver the water in as optimum a condition as practical.  

This will not relieve the contingent users of their own efforts to properly address the Rule, but it does 

place the City in the position of considering and doing all things practical in this regulatory requirement 

that faces the contingent users as well as us. We would not need to focus upon the connecting point to 

the north as that is at the Water Treatment Plant on Eastern Blvd and Huntington, which is already at 

the connection point and has therefore, zero residence time when it leaves the City.   

The auto flushing units are priced in the order of $18,000 to $20,000 each.  Further, the protective 

manholes, discharge piping to the storm sewer, and a water metering unit would add an additional 

$5,000 to $10,000 per unit.   

Water Meter Replacement Program:  Earlier this Fiscal Year, the City Council approved a $75,000 

increase Department expenditure for the acquisition and installation of 37 larger service account 

meters.  The existing meters in these accounts were found to be old, “slow” and that increased 

projected water sales in the first consecutive 12 months of service for the new meters is believed to 

equal or exceed the additional expenditure. 

The City has been involved in a systematic meter replacement program since FY 2006-07.  This is to 

replace manually read meters with radio read units.  There are approximately 8,950 metered accounts 
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in the City of Watertown.   As of the end of FY 2010-11, the City replaced 1,670 meters, averaging 441 

meters replaced per year for the last 3 years of this period.  Some of those meters replaced in the 5 

years leading up to FY 2010-11 are meters that had been replaced in that same 5 year period.  At the 

rate in which the work is being done, it will take 16 years to complete the effort, assuming that no 

meters go out of service in the interim (a bad assumption). 

It takes two people working full time 3 months to read each cycle.  The cycles run quarterly, meaning 

that each meter is read and billed four times per year (larger meters are read monthly). 

This is a drain on assets that is not necessary.  The radio read meters are “proximity read” by driving by 

the individual meter transmitters with a receiver unit in the vehicle.  When fully implemented, one 

person could read the entire City in one day.  The two meter readers and two vehicles would be 

absorbed into other needed areas of staff and employed more efficiently and cost effectively.  Staff was 

instructed earlier this FY to concentrate on meter replacement with the units we routinely purchase to 

test how quickly the units could be swapped out.  We believe the entire project could be a three year 

swap out.  Given the cost of meters, adapters, and tools, 

$650,000 is the cost for one third of the total 

replacement program.  This Proposed Capital Budget 

calls for the program to be accelerated and 

accomplished in three consecutive Fiscal Years 

beginning with FY 2013-14. 

Thompson Park 250,000 gallon elevated water storage 

tank:  This program is on track to be completed this 

summer with the restoration of the existing tank.  The 

project is defined as the sand blast cleaning and the 

application of a two coat protective system to the 

interior of the tank, and a complete restoration of the 

exterior tank and column.  The project is estimated to cost 

$913,100. 

 

IV. Wastewater Treatment and Sewage Sludge Disposal: 

 

Modification to the Sludge Disposal Operations:  The City received notice on December 20, 2012 that it 

had been awarded a $585,646 NYSERDA Grant for our project.4  The following tasks and timeline were 

immediately launched (we are at Task #5 awaiting City Council authorization to proceed): 

 

                                                           
4
 NYSERDA Program Opportunity Notice (PON) 2571 with the Consolidated Funding Application (CFA) due date of 

July 16, 2012. 

Figure 10: 250,000 Gallon Elevated 
Water Storage Tank. 
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Table 1:  Immediate Tasks - NYSERDA Grant Project. 

 Task Description Comments 

1. Publish a Request for Qualifications (the RFQ) for Consultant 
Services to assist in the development of a work plan; basis of 
design; regulatory applications; specifications and drawings; 
and full implementation of the final approved plan 

RFQ was published January 9, 
2013 with February 15, 2013 as 
the due date for a formal 
response 

2. Establish point of contact with NYSERDA Kathleen M. O’Connor, NYSERDA 
is our contact.  First 
organizational telephone 
conference call conducted 
January 18, 2013; City offered 
preliminary schedule to 
NYSERDA of tasks 

3. Received authorization from NYSERDA to proceed with work 
with up to $117,129 deemed as allowable costs to be applied 
against the grant prior to the City/NYSERDA agreement being 
formally in place. 

Advanced authorization effective 
December 20, 2012 

4. City Committee to recommend to the City Manager and City 
Council its preferred consultant 

Four consultant groups formally 
responded on 2/15/2013. The 
Committee ultimately 
recommended GHD and notified 
the CM on 2/21/2013. 
 

5. Obtain City Council authorization to proceed with the 
preparation of a consultant agreement/schedule of tasks and 
milestones/consultant budget 

Authorization not yet received; 
earliest opportunity City Council 
Meeting March 4, 2013 

6. Submit prepared consultant agreement/tasks/budget to City 
Council seeking their approval to proceed. 

Earliest opportunity City Council 
Meeting March 18, 2013 

7. Formalize a work plan with NYSERDA, negotiate the draft 
NYSERDA/City agreement to formalize the grant award and 
authorize its drawdown consistent with the agreed upon work 
plan and schedule.  

Date yet to be determined.  
NYSERDA is under pressure to 
expedite. 

 

Facility Disinfection Project:  The project reached the 95% point for Design Drawings and Construction 

Contract Specifications on February 11, 2013.  On February 14, 2013 the package was submitted to the 

NYSDEC for their review and approval.  It is hoped that the project can be advertised by April 8, 2013 

with a projected bid opening on or about May 15, 2013.  Construction should start in June 2013 and be 

completed by end of CY 2014.  The project remains estimated at $6.1 million.  
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