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Joel R. Griffith, Mayor 
Village of Tivoli 

Watts dePeyster Hall 

86 Broadway 
Tivoli, NY 12583 

Re: Village of Tivoli Wastewater 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 draft report for the Village of Tivoli 

Wastewater 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 Wastewater 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 wastewater treatment plant has several tanks that require maintenance and 
restoration.  There is also equipment that requirement repair and replacement.  The 

collection systems suffers from significant inflow and infiltration.  

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 – Collection System $ 10,100 

Immediate – Treatment System $ 29,300 

5 Years or Less – Collection System $ 612,300 

5 Years or Less – Treatment System $ 1,535,400 

Total $   $   2,187,100 
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Section 1    

Background 

1.1 Introduction 
 The Village of Tivoli 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 Tivoli sewer 

system has 396 connected customers comprised 

of 372 residential customers (3 located outside 

of the Village) and 24 commercial customers.   

The original municipal wastewater system dates 

to 1938 with several improvements made 

throughout the years.   

The Village has a very dedicated staff that has 

been striving to optimize delivery of sewer 

services to its residents.  However, the Village is 

aware that several components of its current 

system have aged significantly and will need 

future capital investments to keep the sewer 

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 

(DCWWA).       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 wastewater systems, what improvements need to be made, and the 

costs of these improvements is key to understanding the desirability of maintaining or 

transferring system ownership. 

To achieve the goal of determining the feasibility of system 

ownership transfer, a team was assembled and relationship 

of the team members is shown on Figure 1-2.  The Village 

Attorney performed the legal evaluation. The T&B Team 

consisting of T&B Engineering, P.C. (T&B) and Municipal & 

Financial Service Group (MFSG) performed the engineering 

evaluation and financial assessment, respectively. 

 

 

FIGURE 1-1 

Village of Tivoli Location Map 

FIGURE 1-2 

Tivoli Project Team 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi-78qzgrzJAhVC6yYKHeasDKgQjRwIBw&url=http%3A%2F%2Fwww.hvmag.com%2FHudson-Valley-Magazine%2FNeighborhoods%2FDutchess-County%2F&bvm=bv.108538919,d.cWw&psig=AFQjCNH4voRoCoxYikUF0Y72UOjV_3_Bpw&ust=1449105916615093
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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 DCWWA on October 21, 2015 to review the preliminary findings and 

further prioritize the needs of the sewer 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 collection system evaluation are 

presented in Section 2, the results of the treatment system evaluation are presented in 

Section 3, , the financial analysis in Section 4 and the next steps are presented in 

Section 5. 

 

FIGURE 1-3 

Field Investigation of the Tivoli WWTP 

 

1.2 Evaluation Scope 
This report presents an evaluation of the Tivoli sewer collection and treatment system.  

The scope components are described below: 

1.2.1 Collection & Treatment System Condition Assessment Scope 

The evaluation of the Tivoli collection system includes: 

 Determination of wastewater production based upon average and peak day flows 

 Determination of future wastewater production and flows 

 Evaluation of collection system capacity in relation to these flows 

 Preparation of a collection system map. 

 Visual inspection of the collection system manholes for condition and visible 

inflow and infiltration. 
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 Review of theoretical versus actual flows to determine an estimate of infiltration 

and inflow. 

 Review of Easement Adequacy. 

 Identification of immediate, 0 – 5 year, 6 – 10 year and 11 – 20 year capital 

improvements. 

The evaluation of the Tivoli sewer treatment system includes: 

 Determination of wastewater production based upon average and peak day flows 

 Determination of future wastewater production and flows 

 Evaluation of treatment capacity in relation to these flows 

 Evaluation of the treatment processes versus current standards including 

preparation of a treatment process schematic diagram 

 Assessment of equipment condition and projected remaining service life 

 Evaluation of structures and support systems 

 Review of Easement Adequacy 

 Analysis of monthly operation reports to determine violations and non-compliance 

 Identification of immediate, 0 – 5 year, 6 – 10 year and 11 – 20 year capital 

improvements. 

To evaluate the treatment system facilities the following items were considered: 

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

structures  

 Security – Physical protection systems including entrance gates, perimeter 

fencing, and intrusion detection systems 

 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. 

 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 to Water Works and 

Wastewater Facilities 2014 Revision, also known as the “10 States Standards” 

 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 International Building Code (IBC) 

 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 

 HVAC – Air handling equipment including intake louvers and exhaust fans, unit 

heaters, and moisture control equipment including dehumidifiers and sump 

pumps. 
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 Instrumentation and Controls – Flow meters, Pressure transmitters, analyzers, 

and other process instrumentation and control equipment 

1.2.2 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 memorandum separate to this report. 

1.2.3 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.  

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 sewer use fees. 



  
 

 Village of Tivoli Wastewater System Evaluation  2-1 

Section 2    

Collection System Evaluation 

2.1 Existing System 
The existing Tivoli wastewater collection system is shown in Figure 2-1 on the following 

page. It consists of 109 manholes, approximately 4.75 miles of 8-in and 10-in clay, 

asbestos cement and concrete pipe and one wastewater pump station that serves the 

Tivoli Acres Subdivision and Tivoli Gardens Condominiums.   

2.2 Wastewater Production 

2.2.1 Existing Flows 

The Tivoli sewer system has 396 connected customers comprised of 372 residential 

customers (3 located outside of the Village) and 24 commercial customers.  Quarterly 

water billing consumption data from July 2013 – June 2015 is presented on Table 2-1. 

Table 2-1 

Tivoli Customer Water Usage 

Billing Quarter Amount (Gal. over 3 Months) Daily Average Flow (gpd) 

2013 Q3 4,422,000 48,460 

2013 Q4 4,553,400 49,900 

2014 Q1 4,385,443 48,060 

2014 Q2 3,851,807 42,212 

2014 Q3 4,136,830 45,335 

2014 Q4 4,347,619 47,645 

2015 Q1 4,089,725 44,819 

2015 Q2 4,233,782 46,398 

Average 4,233,782 46,604 

 

Based upon consumption data, average wastewater flow is approximately 46,600 gpd or 

116 gpd per service connection.  There are no customers who only have sewer 

connections but utilize a well for drinking water.  

Table 2-2 provides the total recorded wastewater flows at the Tivoli Wastewater 

treatment plant in 2012 - 2015.  The average flow is approximately 73,400 gpd, or 185 

gpd per service connection.  It is significantly greater than the estimated wastewater 

flows based upon billing consumption data.  
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TABLE 2-2 

Tivoli Wastewater Flows 

Report Date 
Wastewater Average 

(gpd) 
Peak 
(gpd) 

Aug-12 49,000 96,100 

Sep-12 71,000 186,000 

Oct-12 77,000 140,000 

Nov-12 54,000 96,900 

Dec-12 75,000 190,000 

Jan-13 78,000 175,000 

Feb-13 88,000 187,000 

Mar-13 97,000 182,000 

Apr-13 77,000 124,000 

May-13 62,000 95,700 

Jun-13 93,000 216,000 

Jul-13 70,000 171,000 

Aug-13 59,000 175,000 

Sep-13 60,000 127,000 

Oct-13 44,000 78,000 

Nov-13 58,000 187,500 

Dec-13 92,000 226,000 

Jan-14 78,000 193,000 

Feb-14 62,000 149,000 

Mar-14 102,000 212,000 

Apr-14 98,000 156,000 

May-14 87,000 188,000 

Jun-14 81,000 202,800 

Jul-14 90,000 221,300 

Aug-14 41,000 54,000 

Sep-14 39,000 49,000 

Oct-14 57,000 167,000 

Nov-14 61,000 166,000 

Dec-14 99,000 165,000 

Jan-15 78,000 215,000 

Feb-15 55,000 63,000 

Mar-15 102,000 143,000 

Apr-15 106,000 162,000 

May-15 56,000 95,000 

Jun-15 100,000 212,000 

Jul-15 69,000 220,000 

Aug-15 52,000 127,000 

2012-15 
Avg./Max. 73,400 226,000 
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2.2.2 Future Flows 

There are portions of Tivoli that are developed, but are not serviced by the sewer 

system.  These include: 

 The Clay Hill Road neighborhood located in the southeast quadrant of the Village 

 The Friendship Lane neighborhood located along the Hudson River 

 Parcels along State Route 9G on the Red Hook border 

These parcels are predominantly residential.  While the New York State Department of 

Environmental Conservation provides guidelines on estimating wastewater flow for 

design purposes which recommend a value of 150 – 100 gpd/bedroom, the existing 

average flow per service connection of 185 gpd will provide a more accurate estimate.   

Table 2-3 presents the future wastewater flow from these parcels assuming average flow 

of 185 gpd per residential service. 

TABLE 2-3 

Tivoli Future Wastewater Flows – Unconnected Developed Parcels 

Neighborhood Street 

Number of 

Houses 

Calculated Average 

Daily Flow (gpd) 

Friendship Rose Hill Lane 7 1,295 

Friendship Friendship Street 14 2,590 

Friendship River Drive 5 925 

Friendship Dock Road 6 1,110 

Friendship Callendar Dr 2 370 

Clay Hill Clay Hill Road 17 3,145 

Clay Hill Byod Hill Ln 2 370 

Clay Hill Broadyway&Monument 6 1,110 

9G Abby Lane 1 185 

9G 9G 15 2,775 

TOTAL 

 

75 13,875 

 

The estimated wastewater flow from developed parcels that are not serviced by the 

sewer system is 13,875 gpd.   

There are also several parcels which could be developed for residential 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 2-4 presents the future wastewater flow from these parcels 

assuming the permittable level of development based upon existing zoning, and an 

average flow of 185 gpd per service connection.  A general review of state and federal 

wetlands was also completed to aid in determining developable parcels.  It should be 

noted that typically a one acre parcel has more than sufficient capacity for an on-site 
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wastewater disposal system. However, from review of USGS soil data, it does appear 

that a significant portion of the village has soils that may not easily support on-site 

wastewater.  A formal wastewater needs analysis would need to be completed to identify 

if these larger parcels would truly need wastewater service, or if on-site disposal is 

sufficient.  

TABLE 2-4 

Tivoli Future Wastewater Flows – Unconnected Developed Parcels 

Area 

Developable 

Parcels 

Calculated Average 

Daily Flow (gpd) 

Kaatsban (Northwest Village Quadrant) 43 7,955 

Woods Road (Southwest Village Quadrant) 60 11,100 

Route 9G North (Northeast Village Quadrant) 21 3,885 

Route 9G South (Southeast Village Quadrant) 12 2,220 

TOTAL 136 25,160 

 

The estimated future wastewater flow from currently undeveloped parcels is 25,160 gpd.  

The potential future wastewater flow from both developed and undeveloped parcels is 

39,035 gpd.  By adding this flow to the current actual average flow of 73,400 gpd the 

total potential wastewater flow is approximately 112,435 gpd. 

2.3 Collection System Capacity 
The slope of the pipe entering the WWTP was not identified in any documents reviewed.  

At a minimum slope of 0.4%, the 8-in pipe has a capacity of 344 gpm or 495,000 gpd.  

The 2014/5 average daily flow to the Tivoli WWTP is 72,833 gpd or 50 gpm.  However, 

dry weather flows in sanitary sewers are variable due to household activities over time.  

Typically there is high wastewater production in morning hours and low production in 

late night hours.  This variable flow pattern is called diurnal flow.  Figure 2-2 provides an 

example of diurnal flow with an average daily flow value of 100 gpm.   

 
FIGURE 2-2 

Typical Diurnal Flow 
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To estimate the anticipated peak dry weather flow that would occur during a 24-hour 

period in the Tivoli system, a peaking factor was applied.  The TR-16 Guide for the 

Design of Wastewater Treatment Works publishes a graph of typical peaking factors.   

Using a peaking factor of 2.75 as indicated on the TR-16 ratio of average to maximum 

day flow graph, the peak flow expected to the plant is 139 gpm or 200,300 gpd.  Thus 

even the pipe at minimum slope should have sufficient capacity for the peak dry weather 

residential flows.  However, due to infiltration and inflow (I&I) entering the system over 

the past 5 years, the plant has seen daily flows as high as 226,000 gpd.  Given that the 

instantaneous flow could be significantly larger during a peak time of typical residential 

flow, it is very likely that the system capacity could be overwhelmed during storm 

events.   

If the previous noted unserved areas were to be sewered, or open parcels developed to 

their capacity, flows would increase by approximately 39,000 gpd or 27 gpm  for a total 

average flow from the Tivoli sewer system of  112,435 gpd or 78 gpm.  Again utilizing 

the TR-16 peaking factor of 2.75, a peak dry weather flow expected to the plant would 

be 309,200 gpd or 215 gpm.   This flow level is sufficiently below 8-in pipe capacity.  

However, the total wet weather flow could be significantly higher due to I&I.  In 

addition, the manhole inspections (See Section 2.4) indicate that surcharging at 

numerous manholes has occurred and this indicates that I&I is a problem.  The video 

inspection noted significant root intrusion in the main sewer interceptor to the treatment 

plant, which creates opportunity for additional pipe infiltration.  Any amount of flow from 

currently unserved parcels will exacerbate capacity issues created by high flows 

resulting from I&I, increasing likelihood that collection system capacity would be 

overwhelmed during storm events.   

2.4 Collection System Condition 

2.4.1 Manhole Inspections 

As part of this collection system evaluation scope, 109 manholes were inspected for 

condition and susceptibility to infiltration and inflow.  The results of this investigation are 

included in Appendix B.  The majority of the manholes were in good condition and 

presented no or minor indications that they are points of entry for I&I.  The following are 

some comments on the results: 

1. Several manholes have excessive pick holes (16 holes).  This number of 

penetrations indicated that storm water flow is being allowed to enter the 

structure.   

2. Seven (7) manholes had evidence of infiltration through wall or the cone, 

3. Sixteen (16) manholes were impacted by moderate to severe root conditions.   

4. Several manholes appear to have no formed channel invert. 

5. Manholes B18 and B20 both had standing water, and the invert and shelf of the 

structures could not be inspected.  We understand these structure were cleaned 

soon after the inspection. 

6. Twenty four (24) manholes had evidence of surcharging. Manholes S13 and S15 

show evidence of surcharging leading to recent overflows to the ground surface 

through the lid.  In general surcharging seemed to be associated with the 

following conditions: 
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o Both the cross-country sewer line off Broadway and Spring Street had 

evidence of surcharging.  On Spring Street this may be due to heavy root 

conditions limiting the capacity of the sewer pipes.  

o The observed surcharging in the area of Pine Street at Broadway appears due 

to a clogged line. 

o The surcharging around the wastewater pump station was likely due to a 

station outage which allowed flow to back-up into the collection system. 

Figure 2-3 provides an overview summary of the inspection results.  The inspection 

reports can be found in Appendix B. 
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FIGURE 2-3 

MH Inspection Results 

 

2.4.2 Video Inspections 

Due to conditions identified during the manhole inspection which indicated surcharged 

conditions in several locations along the cross country interceptor, video inspection of 

the sewer was completed on February 1, 2016.  The video inspection report has been 

provided in Appendix C. 
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While the pipeline had flaws that would be expected of a sewer this age, including some 

cracks, repairs with different materials (PVC) and offset joints, by far the greatest issue 

in this sewer is root intrusion.  There were large roots blocking almost every pipe run.  

Some root masses had collected significant quantities of rags and grease.  The video 

inspection indicated that the existing pipeline has not suffered any severe structural 

deterioration, and does appear to have sufficient capacity to carry wastewater flow if 

unencumbered by roots.  The appearance of roots at the pipe joints indicate the 

infiltration is also likely occurring in these sections which also may contribute to the 

surcharged conditions. 

2.5 Infiltration & Inflow 
Infiltration and inflow (I&I) is caused by non-sanitary wastewater flows (groundwater 

and storm water) entering the sewer system.   

Groundwater entering sanitary sewers through defective pipe joints, broken pipes, 

deficiencies in manhole walls, manhole penetrations for pipes or caused by roots, or 

through other means is infiltration.  Infiltration occurs when the groundwater elevation 

is higher than the sewer pipe elevation.  Pipes or manholes may allow groundwater to 

enter the sewer system due to poor installation, damage by ground movement, damage 

by traffic, or degradation of materials.  Some piping materials are more susceptible to 

infiltration than others.  Clay tile pipe while having a long service life has very short 

sections and thus many joints which act as entry points for infiltration.  Unreinforced 

concrete pipe and asbestos cement pipe also has frequent joints coupled with poor 

structural stability which can lead to cracking.  Modern PVC pipe and reinforced concrete 

pipe has fewer joints, and these are typically well sealed, permitting less infiltration. 

Water entering the sanitary sewer from illicit or inappropriate connections is inflow.  

Typical source of inflow include catch basins, sump pumps, roof drains, and holes in 

manhole covers.   Inflow occurs during or immediately after storm events. 

2.5.1 Infiltration Estimate 

The US Environmental Protection Agency Guide for Estimating Infiltration and Inflow 

(June 2014) methodology was used to estimate the quantity of infiltration in the Tivoli 

sanitary system.  In accordance with this methodology, The USGS groundwater 

monitoring data was reviewed to identify the period of seasonal high groundwater within 

the last year.  This was determined to be April 2015 as shown on Figure 2-4.  
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FIGURE 2-4 

USGS Groundwater at Hyde Park, NY Monitoring Well 

 

 The average flow for a seven day period with no rainfall was calculated and then 

compared to water usage during the billing quarter when this flow occurred. The data 

utilized and calculated infiltration flow is presented in Table 2-5.   

TABLE 2-5 

Calculated Infiltration 

Seven Day Period During Seasonal High 

Groundwater with no Precipitation 

Average 

Wastewater Flow 

Average 

Water Flow 

Calculated 

Infiltration 

April 14 – April 20, 2015 79,230 gpd 46,400 gpd 32,830 gpd 

April 24 – April 30 79,940 gpd 46,400 gpd 33,540 gpd 

Average: 79,590 gpd 46,400 gpd 33,185 gpd 

 

The permissible infiltration rate provided in Section 33.9 – Joints and Infiltration of 10 

States Standards is 100 gpd/inch of pipe diameter/mile.  Thus for 8-inch pipe the 

permissible infiltration rate is 800 gpd/mile.  With approximately 4.75 miles of pipe, the 

permissible infiltration rate is 3,800 gpd.  The average infiltration rate is over the 10 

States Standards allowable rate by 29,400 gpd.   

Table 2-6 provides an estimate of infiltration from the manholes inspected and found to 

have sources of infiltration. 
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TABLE 2-6 

Infiltration Sources 

MH Source 
Infiltration 

(gpm) 

B12 Cone/Walls 0.25 

M8 Cone/Walls 0.25 

T1 Cone/Walls 0.25 

T14 Cone/Walls 0.25 

T18 Cone/Walls 0.25 

T21 Cone/Walls 0.25 

T31 Cone/Walls 0.25 

 

TOTAL: 1.75 

 

A total potential infiltration rate of 1.75 gpm is equivalent to 2,520 gpd that results from 

manhole condition deficiencies. 

2.5.2 Inflow Estimate 

To estimate the quantity of inflow in the Tivoli sanitary system, the peak WWTP influent 

flow, 226,000 gpd (December 2013) was reduced by the calculated infiltration (29,400 

gpd) and average water usage in December (49,900 gpd) to determine an estimated 

inflow amount of 146,700 gpd.    Table 2-7 provides an estimate of inflow from the 

manholes inspected and found to have sources of inflow. 

TABLE 2-7 

Inflow Sources 

MH 
Cover Pick 

Holes Inflow (gpm) Other Areas Inflow (gpm) 

B4 2 2.4 --- 0.0 

B7 16 19.2 --- 0.0 

B8 16 19.2 --- 0.0 

B10 2 2.4 --- 0.0 

B11 2 2.4 --- 0.0 

B12 2 2.4 --- 0.0 

B14 2 2.4 Frame 1.0 

B15 2 2.4 Frame 1.0 

B16 2 2.4 --- 0.0 

B17 2 2.4 --- 0.0 

B18 2 2.4 --- 0.0 

B19 2 2.4 --- 0.0 

M1 2 2.4 --- 0.0 

M2 2 2.4 Frame 1.0 

M3 2 2.4 Frame 1.0 

M4 2 2.4 --- 0.0 

M5 2 2.4 --- 0.0 

M6 2 2.4 --- 0.0 

M7 2 2.4 --- 0.0 
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TABLE 2-7 (cont.) 

Inflow Sources 

MH 
Cover Pick 

Holes Inflow (gpm) Other Areas Inflow (gpm) 

M8 2 2.4 --- 0.0 

M9 2 2.4 --- 0.0 

M10 2 2.4 --- 0.0 

M11 8 9.6 --- 0.0 

N1 2 2.4 --- 0.0 

N2 2 2.4 --- 0.0 

N3 2 2.4 --- 0.0 

N6 2 2.4 --- 0.0 

B18 2 2.4 --- 0.0 

S1 2 2.4 --- 0.0 

S2 2 2.4 --- 0.0 

S3 2 2.4 --- 0.0 

S4 2 2.4 --- 0.0 

S5 2 2.4 --- 0.0 

S6 2 2.4 --- 0.0 

S7 2 2.4 --- 0.0 

S8 2 2.4 --- 0.0 

S9 2 2.4 --- 0.0 

S10 2 2.4 --- 0.0 

S11 2 2.4 Frame 1.0 

S12 2 2.4 --- 0.0 

S13 2 2.4 Frame 1.0 

S14 --- 0.0 Frame 1.0 

S15 2 2.4 --- 0.0 

S16 2 2.4 --- 0.0 

S17 2 2.4 --- 0.0 

S18 2 2.4 --- 0.0 

S19 2 2.4 --- 0.0 

S20 2 2.4 --- 0.0 

S21 2 2.4 --- 0.0 

S22 2 2.4 --- 0.0 

S23 2 2.4 --- 0.0 

S24 2 2.4 --- 0.0 

S25 2 2.4 --- 0.0 

S26 2 2.4 --- 0.0 

S27 2 2.4 --- 0.0 

T1 --- 0.0 Frame 1.0 

T15 --- 0.0 Frame 1.0 

T18 --- 0.0 Frame 1.0 

T40 --- 0.0 Frame 1.0 

TOTAL: 
 

172.8 
 

11 
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A total potential inflow rate of 172.8 gpm would contribute approximately 66,200 gpd 

during a 6-hour storm duration.  This is a significant quantity but not sufficient to 

account for the flow increase that has occurred in WWTP influent during wet weather 

conditions.  Therefore, there are likely other sources of inflow in the collection system 

such as roof leaders, sump pumps or connected catch basins which should be further 

investigated. 

2.6 Wastewater Pump Station 
The wastewater collection system pump station was originally constructed in 1957 as a 

dry pit station.  In 1991 it was converted to a combined wet well/valve vault duplex 

submersible pump station.  The pump station is constructed of concrete substructure 

block with a concrete block and brick above grade building.  The station serves the Tivoli 

Acres subdivision and Tivoli Gardens condominiums.  It is shown in Figure 2-5, 2-6 and 

2-7.   

 
FIGURE 2-5  

Tivoli Wastewater Pump Station 
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FIGURE 2-6 

Pump Station Interior 

 FIGURE 2-7 

Pump Station Wet Well 

 

2.6.1 Pump Station Capacity 

The current station pumps were installed in 2016 after the inspection period due to 

pump failure.  They are 4.4 hp ITT Flyght Pumps and have a capacity of 400 gpm at 24 

ft TDH, which is the calculated head condition at the pump discharge.  Based upon the 

percentage of connected customers (154 units/lots) to total of connected customers 

(396), approximately 40% of the average daily flow, or 30,000 gpd is conveyed through 

the pump station. Using a peaking factor of 3.0 as indicated on the TR-16 ratio of 

average to maximum day flow, the peak flow expected to the plant is 63 gpm or 90,000 

gpd.  Therefore, the installed pumps have sufficient capacity for anticipated influent 

flows.   

The pump station was reviewed in regard to compliance with 10 States Standards (10 

SS), The critical sizing requirements are provided in Table 2-8. 

TABLE 2-8 
Pump Station Design Parameters 

Parameter 

10 States 

Standards Tivoli Comments 

Permitted Flow --- 30,000 gpd, (21 gpm) Est. 

Peak Flow --- 90,000 gpd (63 gpm) 30,000 gpd x 3 peaking 

factor 

Pump Quantity Multiple pumps 

capable of peak 
flows 

2 pumps, each 400gpm 

@ 24 ft TDH 

--- 

Wet Well Volume Maximum 30 
min. hold time 

30 min. hold time at 
est. avg. permitted flow 

40 min hold time at 
est. average flows 
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In general, the pump station meets capacity requirements, although there is a slightly 

longer hold time than guidance recommends.  However, there are components of the 

pump station that do not meet the regulatory standards, particularly on the station 

safety requirements. 

 There are no confined space labels on any of the entry points to the wet well 

 Provisions for equipment removal are not adequate 

2.6.2 Pump Station Condition 

The pump station building itself needs maintenance and repairs.  Additional condition 

items include: 

 No adequate provisions to protect personnel from hazards, fall protection, etc. 

 No functioning ventilation system 

 Several valves are buried limiting inspection and making maintenance difficult 

 Valves are located in wet well, difficult to access and corroded  

2.7 Easement Adequacy 
The Tivoli wastewater collection system has several areas where sewer collection piping 

traverses private property. These areas can generally be described as: 

 Piping associated with the wastewater pump station 

 Piping running parallel to Broadway 

 Piping running parallel to Montgomery Street along the White Clay Kill Creek 

Filed subdivision maps dated 1958 showing the pump station parcel was reviewed for 

appropriate easements.  No issues were identified with the pump station easements.   
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FIGURE 2-8 

Wastewater Pump Station Easement 

 

No easement mapping could be identified for the Montgomery/Broadway cross-country 

piping segments, but filed easements dated February 1940 were identified for these 

areas.  These are provided in Appendix D. 

2.8 Recommended Improvements 
The following improvements are recommended for the Tivoli wastewater collection 

system. 

2.8.1 Immediate Improvements 

As identified in the manhole inspection results, it appears that there have been 

significantly surcharged manholes that may have discharged to the ground surface and 

thus released sewage to the environment.  It is T&B’s understanding that when releases 

of untreated sewage to the environment occur, it must be reported to the NYSDEC.  The 

Village was of advised of this at the Prioritization Workshop on October 21, 2015.   

The following immediate improvements are recommended for the collection system: 
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1. Monitoring of suspect sewer manholes during rainfall events, followed by NYSDEC 

notification if such action is warranted. 

There were immediate improvements also identified for the wastewater pump station: 

1. Labeling of confined space access points 

2. Electrical receptacles not appropriate for hazardous space (Class I, Div. 1) 

3. Ventilation System not working 

2.8.2 Category A: 0 – 5 Year Improvements 

In general, the visual inspection of the collection system manholes indicates the 

structures are in good condition.  The following improvements are recommended to be 

implemented in the 0 – 5 year time frame.   

1. Clean, root treat and seal sixteen (16) manholes that were identified as having 

moderate to severe root penetrations. 

2. Replace manhole covers with eight or sixteen pick holes (3) with solid lids. 

3. Install manhole cover inserts on all collection system manholes. 

4. Initiate an I&I study for the Tivoli system.  Tasks recommended as part of the 

study include: 

o Smoke & dye testing. 

o Complete one month of in system flow metering utilizing three meters to 

identify section with highest inflow. 

o Focus on TV inspection of older pipe and cross country sections. 

o Work with the homeowners to provide education regarding prohibition of 

discharging storm and ground water to the collection system and on the 

negative impact of stormwater on the wastewater treatment plant.  

5.  Pipe repair activities, including: 

o Replacement of sanitary pipe identified as structurally damaged or significant 

sources of infiltration during I&I investigation activities. 

o Lining of sanitary pipe identified as structurally damaged or significant 

sources of infiltration during I&I investigation activities. 

6. Complete various structural manhole repairs including: 

o Re-grout MH S11 frame 

o Replace MH T30 riser 

o Replace MH T33 frame 
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There were several items identified for improvement in the 0 – 5 year timeframe at the  

wastewater pump station, examples of these include: 

1. Install pump lifting equipment for pump removal from the wet well 

2. Complete building repairs including repairs to windows, doors, and roof 

3. Replace electrical conduits and boxes to Class 1, Division 1 requirements. 

2.8.3 Category B: 6 - 10 Year Improvements 

The following collection system improvements are recommended to be implemented in 

the 6 – 10 year time frame.   

1. Complete various structural manhole repairs including: 

o Install inverts in MH B6, B18, B19, and T4 

o Rebuild MH B2 riser to remove access obstruction 

o Rebuild MH T27 riser to remove access obstruction 

2. Manhole repair activities, including: 

o Sealing of manholes noted as moderate infiltration sources 

3. Lining or replacement of sanitary pipe identified as moderate sources of 

infiltration during I&I investigation activities. 

The following pump station improvements are recommended to be implemented in the 6 

– 10 year time frame.   

1. Replace the pump station building roof and repaint interior ceiling 

2. Replace steel access panel hatches 

3. Replace pump station valves 

4. Replace outdoor lighting 

2.8.4 Category C: 11 - 20 Year Improvements 

The following improvements are recommended to be implemented in the 11 – 20 year 

time frame.   

1. Lining or replacement of sanitary pipe with defects that may allow infiltration as 

identified during I&I investigation activities. 

The following pump station improvements are recommended to be implemented in the 

11 – 20 year time frame.   

1. Replace wet well aluminum hatch 



Section 2 Collection System Evaluation   
 

 Village of Tivoli Wastewater System Evaluation  2-18 

2.9 Improvement Costs 

2.9.1 Improvements Cost Approach 

As described in previous sections, recommendations have been made regarding 

improvements for the wastewater collection 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. 

3. Consultant Fees: In accordance with standard engineering practice and DCWWA 

standards, a percentage has been applied to the Total Construction Cost to 

estimate professionial 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.   
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4. Total Project Costs: The total project costs are the sum of the total 

construction cost, consultant and owner fees. 

Refer to the Table 2-15 at the end of this section for the detailed summary of 

improvement costs.  Each of the recommended activities fall into one of three 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 detailed conceptual opinions of 

probable cost have been provided in Appendix E.  This estimate can be used for 

reference as the projects progress to design and construction phase. 

2.9.2 Immediate Improvements 

Table 2-9 provides a summary of the recommended immediate improvements and their 

associated 2016 costs.   

Table 2-9 
Tivoli Sewer System – Pump Station 
Immediate Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Confined space labeling $180  $20 $0  $200  

Install Light fixture and switch 
appropriate for hazardous 
atmosphere 

$3,600  $700  $800 $5,100  

Replace vent fan & repair vent 
pipe $3,350  $650  $800  $4,800  

TOTAL $7,130  $1,370 $1,600  $10,100  
 

2.9.3 0 – 5 Year Improvements 

Table 2-10 and 2-11 provides summaries of the recommended 0 – 5 year improvements 

for the collection system and pump station and their associated 2016 costs.   
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Table 2-9 
  Tivoli Sewer System - Collection System 
  0 – 5 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Cleaning, root treatment and sealing 
of manholes $33,000 $6,600 --- $39,600 
Install new manhole covers $500 $100 --- $600 
Install manhole inflow inserts $12,000  $2,400 $0  $14,400  

Inflow & infiltration evaluation 
including flow metering, smoke and 
dye testing, inspection, and 
engineering analysis. $42,500 $8,500 $26,300 $77,300 
Lining/replacement of 10" sewer 
pipe $310,600  $62,100  $74,600  $447,400  

Repair manhole frames & risers $5,600  $1,200  $1,400  $8,200  

TOTAL $404,300  $80,900 $102,300  $587,500  
 

Table 2-10 
  Tivoli Sewer System – Wastewater Pump Station 
  0 – 5 Year Improvements 
  

Item Activity Cost 
20% 

Contingency 
Consultant 

Cost 
Total Project 

Cost 
Remove abandoned generator and 
fuel storage tank $700 $100 $200 $1,000 
Install pump lifting aid 

$2,500 $500 $600 $3,600 
Repair windows and doors 

$5,900 $1,200 $1,400 $8,500 
Secure copper flashing 

$900 $200 $0 $1,100 
Insulate wall penetration repair 

$150 $50 $0 $200 
Replace all electrical conduits and 
boxes $7,300 $1,400 $1,700 $10,400 

TOTAL $17,450 $3,450  $3,900  $24,800  
 

2.9.4 6 – 10 Year Improvements 

Table 2-11 and 2-12 provides summaries of the recommended 6 – 10 year 

improvements for the collection system and pump station and their associated 2016 

costs.   
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Table 2-11 
  Tivoli Sewer System - Collection System 
  6 – 10 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Repair manhole risers, shelf and 
inverts $7,800  $1,500  $1,900  $11,200  

Seal manhole interior                       
(7 structures) $14,000  $2,800  $3,400  $20,200  

Lining of 8" sewer pipe $234,400  $46,900 $56,300  $337,600  

TOTAL $256,200  $51,200 $61,600  $369,000  
   

Table 2-12 
  Tivoli Sewer System – Wastewater Pump Station 
  6 – 10 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Repair exterior light and install 
improved site lighting $3,400 $700 $800 $4,900 

Replace roof and copper flashing $8,200 $1,600 $0 $9,800 
Repair ceiling and repaint $1,500 $300 $0 $1,800 
Replace two (2) - 2' x 2' Steel 
Access Panels $1,500 $300 $0 $1,800 
Install new valve vault with plug 
and check valves $37,200 $7,400 $8,900 $53,500 
Install new influent valve $2,200 $400 $500 $3,100 

TOTAL $54,000  $10,700  $10,200  $74,900  
 

2.9.5 11 – 20 Year Improvements 

Table 2-13 and 2-14 provide summaries of the recommended 11 – 20 year 

improvements for the collection system and pump station and their associated 2016 

costs.   

Table 2-13 
  Tivoli Sewer System - Collection System 
  11 – 20 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Lining of 8" sewer pipe $468,800  $93,800  $112,500  $675,100  
TOTAL $468,800  $93,800  $112,500  $675,100  
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Table 2-14 
  Tivoli Sewer System – Wastewater Pump Station 
  11 – 20 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Replace 4' x 2.5' Aluminum Hatch $6,900 $1,400 $1,700 $10,000 
Replace pump slide rails $3,000 $600 $700 $4,300 

TOTAL $9,900 $1,975 $2,400 $14,300 
 

 



TABLE 2-15

Prioritized Improvements
Collection System & Wastewater Pump Station

Immediate 

Category 

A

0 - 5 yrs

Category 

B

6 - 10 yrs

Category 

C

11 - 20 yrs

P 1 Collection Inflow & Infiltration Study A High flow conditions during rainfall 4 days of TV inspection $14,000 $2,800 $16,800 $3,400 $20,200 $0 $20,200 $0 $0

P 2 Collection Inflow & Infiltration Study A High flow conditions during rainfall 1 month flow metering w/ 3 
meters $16,500 $3,300 $19,800 $4,000 $23,800 $0 $23,800 $0 $0

P 3 Collection Inflow & Infiltration Study A High flow conditions during rainfall Smoke & dye testing $12,000 $2,400 $14,400 $2,900 $17,300 $0 $17,300 $0 $0

P 4 Collection Inflow & Infiltration Study A High flow conditions during rainfall Engineering Analysis $0 $0 $0 $16,000 $16,000 $0 $16,000 $0 $0

P 5 Collection Collection system manholes A Significant root intrustion at 16 manholes Clean, Root Treat, And Seal 
Manholes $33,000 $6,600 $39,600 $0 $39,600 $0 $39,600 $0 $0

P 6 Collection Collection system manholes A Three (3) manholes covers with 
excessive penetrations Install new manhole covers $500 $100 $600 $0 $600 $0 $600 $0 $0

P 7 Collection Collection system manholes A High inflow in collection system
Install inflow insert shells on 
all manholes $12,000 $2,400 $14,400 $0 $14,400 $0 $14,400 $0 $0

P 8 Collection Collection system manholes A
Three (3) damaged manholes permitting 
inflow

Repair manhole frame and 
risers $5,600 $1,200 $6,800 $1,400 $8,200 $0 $8,200 $0 $0

P 9 Collection Collection system manholes B
Evidence of infiltration at seven (7) 
manholes Seal manhole interior $14,000 $2,800 $16,800 $3,400 $20,200 $0 $0 $20,200 $0

P 10 Collection Collection system manholes B Damaged risers at two (2) manholes Repair manhole riser $3,800 $700 $4,500 $900 $5,400 $0 $0 $5,400 $0

P 11 Collection Collection system manholes B No shelf/invert in four (4) manholes Install shelf/invert $4,000 $800 $4,800 $1,000 $5,800 $0 $0 $5,800 $0

P 12 Collection Collection system piping A
Estimated quantity of damaged pipe 
based on high flows during rainfall

Line 2,500 lf of 10" sewer 
pipe $265,700 $53,100 $318,800 $63,800 $382,600 $0 $382,600 $0 $0

P 13 Collection Collection system piping A
Estimated quantity of damaged pipe 
based on high flows during rainfall

Replace 200 lf of 10" sewer 
pipe $45,000 $9,000 $54,000 $10,800 $64,800 $0 $64,800 $0 $0

P 14 Collection Collection system piping B
Estimated quantity of damaged pipe 
based on high flows during rainfall Line 2,500 lf of 8" sewer pipe $234,400 $46,900 $281,300 $56,300 $337,600 $0 $0 $337,600 $0

P 15 Collection Collection system piping C
Estimated quantity of damaged pipe 
based on high flows during rainfall Line 5,000 lf of 8" sewer pipe $468,800 $93,800 $562,600 $112,500 $675,100 $0 $0 $0 $675,100

H&S 1 Pump Station Confined space through three entry points to 
subsurface wet well IMMEDIATE There are no confined space notification 

labels, as required by OSHA regulations
Provide "Confined Space" 
labelling to comply with 
OSHA regulations $180 $20 $200 $0 $200 $200 $0 $0 $0

H&S 2 Pump Station Small obsolete fuel oil storage tank mounted 
on the interior wall A EPCRA concern for responders Remove and properly 

dispose tank $350 $50 $400 $100 $500 $0 $500 $0 $0

H&S 3 Pump Station Overall site access has no lighting B Safety concern for operators as well as 
responders with limited site lighting Install lighting $2,500 $500 $3,000 $600 $3,600 $0 $0 $3,600 $0

H&S 4 Pump Station Submersible pumps lack lifting aides A
Consider addition of hoist to limit both 
fall protection while working over the wet 
well as well as lifting concerns

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

S 1
Pump Station Windows - Glass cube

A
Windows are broken or missing.  
Remaining glass blocks do not offer 
much thermal resistance.  Replace windows $2,100 $400 $2,500 $500 $3,000 $0 $3,000 $0 $0

S 2 Pump Station Window frames A Window frames are corroded and offer 
poor thermal insulation Replace window frames $800 $200 $1,000 $200 $1,200 $0 $1,200 $0 $0

S 3 Pump Station Door A Door is severely corroded. Replace door $1,600 $300 $1,900 $400 $2,300 $0 $2,300 $0 $0

S 4 Pump Station Door Frame A Doors frames are severely corroded and 
offer poor thermal insulation Replace door frame $1,400 $300 $1,700 $300 $2,000 $0 $2,000 $0 $0

S 5

Pump Station Built-up Roof B

Roof appears to be nearing the end of its 
useful life.  While there is no location 
exhibiting water staining, there is subtle 
evidence of water infiltration such as the 
deterioration of the ceiling paint.

Monitor for water infiltration 
and maintain in the short-
term. Replace Roof. $6,300 $1,200 $7,500 $0 $7,500 $0 $0 $7,500 $0

S 6 Pump Station Copper flashing A Flashing is lose in a few locations.
Secure flashing in the near-
term. $900 $200 $1,100 $0 $1,100 $0 $1,100 $0 $0

S 7 Pump Station Copper flashing B Flashing is lose in a few locations.
Replace flashing and nailer 
when roof is replaced. $1,900 $400 $2,300 $0 $2,300 $0 $0 $2,300 $0

Activity 

Cost

Contingency 

(20%)

Total 

Constr. 

Cost 
(3)

Consultant 

Fees
(3) 

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
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Prioritized Improvements
Collection System & Wastewater Pump Station

Immediate 

Category 

A

0 - 5 yrs

Category 

B

6 - 10 yrs

Category 

C

11 - 20 yrs

Activity 

Cost

Contingency 

(20%)

Total 

Constr. 

Cost 
(3)

Consultant 

Fees
(3) 

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

S 8
Pump Station Ceiling B Failure of paint system

When roof is replaced, 
sandblast and repaint the 
ceiling.  $1,500 $300 $1,800 $0 $1,800 $0 $0 $1,800 $0

S 9 Pump Station Wall penetration repair A Repair is not insulated
Insulate wall penetration 
repair $150 $50 $200 $0 $200 $0 $200 $0 $0

P 1 Pump Station 4' x 2.5' Aluminum Hatch C Hatch in fair condition Replace Hatch $6,900 $1,400 $8,300 $1,700 $10,000 $0 $0 $0 $10,000

P 2 Pump Station Two (2) - 2' x 2' Steel Access Panels B Hatches very corroded Replace 2 Access Panels $1,500 $300 $1,800 $0 $1,800 $0 $0 $1,800 $0

P 3 Pump Station Two (2)  - Submersible Pumps --- Replaced in 2016 No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

P 4 Pump Station Two (2) 4" CI Swing Check Valves B
16 years old,  replace at end of service 
life, in 5± yrs Included below $0 $0 $0 $0 $0 $0 $0 $0 $0

P 5 Pump Station Two (2) 4" Buried Gate Valves B
16 years old,  replace at end of service 
life, in 5± yrs Included below $0 $0 $0 $0 $0 $0 $0 $0 $0

P 6 Pump Station Valve Vault with Hatch
B

Check and gate valves in corrosive 
environment, poor access for 
maintenance

Install new check and plug 
valves in new valve vault 
outside of wet well $37,200 $7,400 $44,600 $8,900 $53,500 $0 $0 $53,500 $0

P 7 Pump Station  4"  Gate Valve with hand wheel operator B
Age Unknown, does not operate well, 
now installed in concrete

Abandon in place and install 
exterior buried valve $2,200 $400 $2,600 $500 $3,100 $0 $0 $3,100 $0

P 8 Pump Station Pump lifting rails with quick connect C Rails in fair condition Replace Rails $3,000 $600 $3,600 $700 $4,300 $0 $0 $0 $4,300

E 1 Pump Station Utility Meter Socket  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 2 Pump Station Panelboard  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 3 Pump Station Pump Control Panel  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 4 Pump Station Manual Transfer Swtich  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 5 Pump Station Portable Generator Receptacle  --- No action recommended $0 $0 $0 $0 $0 $0 $0 $0 $0

E 6 Pump Station Conduit and boxes (in lower level only) A Poor condition/corroded Replace corroded boxes and 
conduit in lower level $2,200 $400 $2,600 $500 $3,100 $0 $3,100 $0 $0

E 7 Pump Station Lighting (outdoor) B Poor condition Replace existing $900 $200 $1,100 $200 $1,300 $0 $0 $1,300 $0

E 8 Pump Station Conduit and boxes (indoors only) A Poor condition/corroded Replace all conduit and 
boxes indoors $5,100 $1,000 $6,100 $1,200 $7,300 $0 $7,300 $0 $0

E 9 Pump Station Lighting (indoor) IMMEDIATE
No longer suitable for the hazardous 
location

Replace existing with new 
Class I Div 1 lighting $3,000 $600 $3,600 $700 $4,300 $4,300 $0 $0 $0

E 10 Pump Station Lilght switch IMMEDIATE
Damaged/open, no longer suitable for 
the hazardous location

Replace existing with new 
Class I Div 1 switch $600 $100 $700 $100 $800 $800 $0 $0 $0

E 11 Pump Station Generator A Damaged/not working/corroded Remove $350 $50 $400 $100 $500 $0 $500 $0 $0

M 1 Pump Station Ventilation IMMEDIATE Fan not working Provide new explosion-proof 
ventilation $3,100 $600 $3,700 $700 $4,400 $4,400 $0 $0 $0

M 2 Pump Station Ventilation IMMEDIATE Vent pipe discharges to ground level Repair/replace vent pipe $250 $50 $300 $100 $400 $400 $0 $0 $0

(1) C=Site/Civil   S=Structural   E=Electrical   M=Mechanical   P=Process   H&S=Health & Safety TOTAL: $10,100 $612,300 $443,900 $689,400

(2)  Action Category Definitions:
Immediate - Items that have an immediate need for repair or replacement because of their condition or importance.  Items that are safety or code concerns were included in this category.
Category A -  Items that have an expected remaining service life of 5 or fewer years - repair or replacement is expected to be necessary during this period.
Category B -  Items that have an expected remaining service life of 6 to 10 years - repair or replacement is expected to be necessary during this period.
Category C -  Items that have an expected remaining service life of 11 to 20 years - repair or replacement is expected to be necessary during this period.
(3)   
(4)
(5) Generally, facility components that are not expected to require replacement/installation over the next 20 years were not included in this table.

Budgetary costs include material costs, installation costs, demolition costs (where appropriate), general conditions costs, and the contractor's overhead and profit.
The recommended improvements listed above do not include costs associated with hazardous materials abatement.  Prior to any renovation project, an inspection should be completed for the areas where proposed improvements will occur, and suspect materials should be tested 
for the presence of hazardous materials such as lead, asbestos, and PCBs. 
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Section 3    

Treatment System Evaluation 

3.1 Existing System 
The Tivoli wastewater treatment system is shown on Figure 3.1.  The system includes: 

 

1. Headworks including coarse bar 

rack and grit removal 

2. Primary Clarification 

3. Rotating Biological Contactor 

Treatment Units (RBCs) 

4. Secondary Clarification 

5. Sand Filters 

6. UV Disinfection System 

7. Effluent Flow Meter 

8. Post Aeration Tank 

9. Outfall 

10. Sludge Aerobic Digestion Tank 

11. Reed Beds 

12. Equalization Tank 

13. Control Building

 
FIGURE 3-1  

Tivoli Wastewater Treatment Plant 
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The system process flow diagram is presented in Figure 3-2.   

  
FIGURE 3-2 

Tivoli Wastewater Treatment System Process Flow Diagram 

 

A field inspection of these components occurred on September 14, 2015. Each of these 

processes will be discussed further in the following sections. 

3.2 Wastewater Production 
Wastewater production is discussed in detail in Section 2 of this report and summarized 

in Table 3-1, below. 

TABLE 3-1  
Tivoli Wastewater Flow Summary  
Flow Estimate Source Wastewater Flow 

(gpd) 
NYSDEC Theoretical Wastewater Flow1 136,260 
Average Wastewater Flow based upon Water Usage1 71,600 

Average Recorded Wastewater Flow2 72,800 
SPDES Permitted Flow 100,000 
Average Theoretical Wastewater Future Development Flow1 135,200 
Current Peak Day Wastewater Flow2 226,000 
Peak Theoretical Wastewater Future Development Flow1 365,100 
Note 1: Includes 3,800 gpd infiltration allowance  
Note 2: As recoded by the WWTP effluent flow meter  

 

3.3 Treatment System Capacity 
There are several items that impact treatment system capacity; 

 Ability of components to convey flow, especially I/I 

 Size of component in regard to regulatory requirements 
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Regardless of the quantity of flow anticipated at the plant, or the average flow received 

at the plant, we recommend comparing the treatment components to the permitted flow 

rates, and resulting loadings as provided in the facility SPDES permit whose 

requirements are provided in Table 3-2. 

TABLE 3-2 

SPDES Permit Limits 

Parameter Limit Period 

Flow 100,000 gpd Monthly Average 

CBOD5 5 mg/l and 4.2 lbs/day Daily 

TSS 10 mg/l and 8.3 lbs/day Daily 

Fecal Coliform 200/100 ml Monthly Average 

 400/100 ml Weekly Average 

Chlorine Residual in CCC 0.5 - 2.0 mg/L All year 

Ammonia 3.0 mg/L Monthly Average 

Phosphorus 2.0 mg/l Monthly Average 

DO 7.0 mg/L Minimum 

pH 6.5 to 8.5 Range 

Settleable Solids 0.1 ml/L Daily 

A copy of the SPDES permit is included in Appendix F.   

While the capacity of the component in regard to peak flows experienced at the 

treatment plant is reviewed, we have presented peak flows utilizing the recommended 

2.75 peaking factor for peak dry weather hour flows.  Should significant I&I sources be 

remediated, reviewing this typical flow peak will provide better data on the plant’s ability 

to treat anticipated peak flows, versus I&I conditions which can vary dramatically.   

This commentary on I&I reduction is also applicable to any potential future flows 

resulting from expansion of the sewer district as discussed in Section 2.3.  The future 

flows resulting from the maximum development within the Village will increase flows to 

approximately 50% over the existing design capacity of the treatment facility.   

However, based upon dry weather flows alone, there is capacity for some additional 

development, which would allow some developed portions of the Village such as the Clay 

Hill or Friendship neighborhoods to be provided with sewer service.  Unfortunately, the 

on-going I&I issue makes acceptance of additional flow sources ill-advised until I&I flows 

to the plant can be significantly reduced.  It is also likely that NYSDEC would not 

approve any service extensions until I&I is reduced. 

Another important aspect of capacity is the treatment component’s conformance to 

regulatory requirements.  The requirements reviewed include: 

 Design Standards for Intermediate Sized Wastewater Treatment Systems, 2014, 

NYSDEC. 

 Recommended Standards for Wastewater Facilities, 2014, Great Lakes – Upper 

Mississippi River Board (10 States Standards) 

 TR-16 Guides for the Design of Wastewater Treatment Works, 2011, New England 

Interstate Water Pollution Control Commission. 
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While the NYSDEC guidance provides the overall treatment system requirements, it 

frequently cites compliance with 10 States Standards and TR-16 for specific treatment 

processes.  In the following sections, each of the treatment system components will be 

reviewed in regard to the applicable regulatory requirements for appropriate treatment 

capacity. 

3.4 Treatment Component Condition 
The review of component condition included the following aspects: 

 Process mechanical equipment condition 

 Structural soundness 

 Electrical component condition, and  

 Effectiveness of safety features 

3.5 Headworks 
The treatment system headworks includes an influent bar rack and grit channel.  These 

are shown in Figure 3-3 and 3-4.   

 

 

 
FIGURE 3-3 

Influent Bar Rack 

 FIGURE 3-4 

Influent Grit Chamber 
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3.5.1 Headworks Capacity 

The headworks facility was reviewed in regard to compliance with 10 States Standards 

(10 SS), Table 3-3 provides this comparison. 

TABLE 3-3 
Headworks Design Parameters 

Parameter 
10 States 
Standards Tivoli Comments 

Influent Screening    

Bar Spacing 1-in – 1 ¾ in 1 ¼”  

Bar Slope 30o – 45o >45o Visual approximation  

Approach Velocity 1.25 – 3.0 fps <1.25 fps Visual approximation 

Channels Dual Single  

Screens Dual Single  

Invert 3 – 6 in below 
sewer invert 

At invert  

Screening Removal Easily accessible 

platform for 
manual raking 

Ladder access  

Access Pits > 4’ require 
stairway 

Ladder access  

Safety Protected by 
railings and grating 

No railings or 
grating 

 

Grit Removal    

Number of Units Single with bypass  Single   

Velocity 1 fps Unknown  

    

  

The existing headworks screening structure is 8’ (l) x 5’ 6” (w) x 6’ deep and 

constructed of concrete masonry units.  As shown in Figure 3-3, although a dry day, the 

influent pipes are nearly surcharged.  This is likely due to insufficient invert depth and 

approach velocity as shown on Table 3-3, above. 

The grit removal facility is one 9’ (l) x 18” (w) x 18” deep steel channel followed by one 

11’ (l) x 18” (w) x 18” deep steel channel.  The end of the second steel channel includes 

the flow divider, which directs flow to either of the two primary clarifiers.  The slope of 

the existing channel was not found on any documents.  At the time of the inspection it 

did appear to be sufficient to allow for deposition of larger particles. 

During storm conditions with heavy flow, the operator confirms that the influent 

screening facility is significantly surcharged, which potentially causes back-ups in the 

sewer system.    
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3.5.2 Headworks Condition 

While dating to 1938, the physical condition of the headworks structure is generally 
sound, but nearing a time when replacement will be necessary.  The bar rack itself 

shows signs of corrosion and wear.  Both of the steel grit chambers show significant 
corrosion and section loss.   

3.6 Equalization Tank 
If excessive flow is received at the plant, a valve can be operated which directs flow to 

the 54’ x 12’ x 10’ deep equalization tank.  It is shown in Figure 3-5.   

 
FIGURE 3-5 

Equalization Tank 
 

3.6.1 Equalization Tank Capacity 

The equalization tank has a capacity of 46,000 gallons.  The recorded peak daily flow to 
the plant was 226,000 gpd.  With a plant capacity of 100,000 gallons per day, a 

minimum 120,000 gallon storage capacity is required to keep the plant operating within 
its design criteria.   While the equalization tank may be of sufficient size to dampen 

small variations in influent flows to the treatment system, it is not sized appropriately 
for more significant events.  
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3.6.2 Equalization Tank Condition 

The steel equalization tank is a repurposed aeration tank from the plant construction in 

1969 and is in a severely deteriorated condition.  There are several areas where the 

walls have significant deterioration.  The tank ‘floated’ out of the ground during high 

ground water conditions during the last 10 years. The manual values which can be used 

to direct flow to this tank are partially buried and present tripping hazards.   

3.7 Primary Clarifiers 
The primary clarifiers consist of two 7’ wide x 14’ 9” long x 10’ deep steel dual cone-

style clarifier tanks with air-lift sludge and scum removal systems.   

 
FIGURE 3-6 

Primary Clarifiers 

3.7.1 Primary Clarifier Capacity 

The primary clarifiers were reviewed in regard to compliance with 10 States Standards 

(10 SS), the critical requirements are provided in Table 3-4. 

TABLE 3-4 
Primary Clarifier Design Parameters 

Parameter 
10 States 
Standards Tivoli Comments 

Average Flow --- 100,000 gpd SPDES permit 

Peak Flow --- 275,000 gpd 100,000 gpd x 2.75 
peaking factor 

Surface Area --- 103.25 sq ft each 

206.5 sq ft total 

Each clarifier – 7’ x 14.75’ 
= 103.25 sq ft 

Average Hydraulic Loading 1000 gpd/ft2 484 gpd/ft2 100,000 gpd/ 206.5 sf 

Peak Hydraulic Loading 2000 gpd/ft2 1332  gpd/ft2 275,000 gpd/ 206.5 sf 

Maximum Weir Loading 20,000 gpd/lf 19,640 gpd/lf 275,000 gpd/ 14 lf 

Minimum Sidewall Depth 10 ft <10 ft 10’ at deepest part of tank  
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While the depth of the clarifiers do not meet regulatory guidelines, the loading 

constraints generally do.  However, there are other components of the primary clarifier 

that does not meet the regulatory standards, particularly on the sludge system. 

 Air lift systems are not permitted for primary sludge 

 No full surface mechanical collection and removal devices for sludge or scum. 

3.7.2 Primary Clarifier Condition 

The steel clarifier tanks have several areas of rust and deterioration as observed above 

the flow line.  Air control valves are deteriorated. Although two blowers are present, only 

one is functioning and used for solids removal at both clarifiers.  While an air lift sludge 

removal is not permitted for use with primary clarifiers by Ten States Standards, 

operators report no problems with the sludge removal system.  The operation of the 

scum removal system was observed and is ineffectual.  The blowers are original to the 

tank installation in 1993 and are past their anticipated 20-year service life.  The clarifier 

controls are beyond their service life. 

3.8 Rotating Biological Contactors 
The RBCs consist of two 13’ diameter x 27’ long RBC units 40% submerged in steel 

tanks.  Flow from each primary clarifier leaves the effluent trough and flows to an RBC 

unit. The two primary clarifier/ RBC units operate in parallel trains.   

 
FIGURE 3-7 

Tivoli RBC Units 

3.8.1 RBC Capacity 

The RBCs were reviewed in regard to compliance with NYSDEC and TR-16 Standards. 

The critical requirements are provided in Table 3-5. 
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TABLE 3-5 
RBC Design Parameters 

Parameter 
NYSDEC/ 

TR-16 
Tivoli  
WWTP Comments 

Minimum Trains 2 2 --- 

Media Area 100,000 – 
150,000 sq ft per 

shaft 

100,000 sq ft 
per shaft 

Per Walker Process Equip. 
standard density media    

Baffles for Nitrification Y Y Four compartment tank 

Average Flow --- 100,000 gpd SPDES permit 

Average BOD Loading 1.0 – 3.0 

lbs/day/1000 ft2 

2.0 

lbs/day/1000 ft2 

2014/15 avg. influent BOD 

of 237 mg/L  

Ambient Temp. Min. 55oF + 55oF + Sufficient temp. 

Hydraulic Retention Time >90 minutes 90 minutes At 100,000 gpd 

 

The general design of the RBC units is in conformance with applicable regulatory 

standards. 

3.8.2 RBC Condition 

The steel RBC tanks are the same age as the primary clarifier tanks and appear to be in 

similar condition including several areas of rust and deterioration.  The RBC bearings 

have been replaced and both shafts repaired.  One section of media has been replaced 

in each unit.  The RBC drives and control panel are original to the tank installation in 

1993 and are past their anticipated 20-year service life.  One 5 hp drive motor was 

replaced approximately 15 years ago, the other unit is original. 

3.9 Secondary Clarifiers 
The secondary clarifiers consist of two 10’ wide x 20’ long x 12’ deep steel dual cone-

style clarifier tanks with air-lift sludge and scum removal systems.   
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FIGURE 3-8 

Secondary Clarifiers 

3.9.1 Secondary Clarifier Capacity 

The secondary clarifiers were reviewed in regard to compliance with 10 States Standards 

(10 SS), the critical requirements are provided in Table 3-6. 

TABLE 3-6 
Secondary Clarifier Design Parameters 

Parameter 
10 States 
Standards Tivoli  WWTP Comments 

Average Flow --- 100,000 gpd SPDES permit 

Peak Flow --- 275,000 gpd 100,000 gpd x 2.75 

peaking factor 

Quantity Redundant Yes  

Flow Splitting Even and 
Adjustable 

Yes  

Minimum distance inlet to 
outlet 

10’ 20’  

Minimum Side Wall Depth 10’ 12’ – at deepest 
point 

 

Surface Area --- 200 sq ft each 

400 sq ft total 

Each clarifier – 10’ x 20’ 
= 200 sq ft 

Maximum Overflow Rate <1,200 gpd/sq ft 690 gpd/sq ft  

 

Both units in use 

Weirs Adjustable No  

Weir Length --- 10 ft (each)  

Maximum Weir Loading 
Rate 

20,000 gpd/lf 13,750 gpd/lf  

 

Both in use 

 

While the depth of the clarifiers do not meet regulatory guidelines, the loading 

constraints generally do.  Also, consistent with the primary clarifiers, no full surface 

mechanical collection and removal devices are used for sludge or scum removal.  

3.9.2 Secondary Clarifier Condition 

The steel clarifier tanks have several areas of rust and deterioration as observed above 

the flow line.  Air control valves are deteriorated. The two 5 hp blowers are original to 

the tank installation in 1993 and are past their anticipated 20 year service life. The 

clarifier controls are beyond their service life. The operator reports no problems with the 

secondary clarifiers other than ineffective scum removal.   

3.10  Sand Filter 
The sand filter consist of a 13’ 5” x 11’ 8” steel tank divided in half into two sand filters, 

and backwash tank followed by a 10’ x 11’ 8” clearwell.  The sand filter is part of a steel 

tank unit that also includes the UV disinfection system and the effluent flow meter.   
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FIGURE 3-9 

Sand Filter Tank with Blower Units 

 

3.10.1 Sand Filter Capacity 

The sand filters were reviewed in regard to compliance with 10 SS, the critical 

requirements are provided in Table 3-7. 

TABLE 3-7 
Sand Filter Design Parameters 

Parameter 10 States Standards Tivoli WWTP Comments 

Applicability Effluent <20 mg/L TSS  <10 mg/L TSS  

Filter Type Gravity or Pressure Gravity  

Filter Area --- 39 sq ft each  

Filter Rate <  5 gpm/sq ft 1.1 gpm/sq ft 69 gpm/(39 sq ft x 2) 

Effective Media Size UC of 1.7 or less Unknown  

 

The sand filter design parameters are consistent with regulatory standards.  

 

3.10.2 Sand Filter Condition 

There are several features of the sand filters that are in disrepair due to deterioration.  

Also some features have become unreliable or unsafe. 

 While originally set-up for automatic backwash, this does not function, and 

backwash is completed manually. 

 Backwash is accomplished by air lift units, which are original and at the end of 

their service life. 

 The steel filter tank has several areas of rust and deterioration.   

 It is believed the filter media has never been replaced. 
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3.11  UV Disinfection System & Flow Meter 
The UV disinfection system is a 3’ x 11’ 8” steel channel that is part of a steel tank unit 

that also includes the sand filter and the flow meter.   The flow meter is an ultrasonic 

type and immediately follows the UV system.   A back-up disinfection system is provided 

by gaseous chlorine.   

 
FIGURE 3-10 

Sand Filter Tank with Blower Units 

 

 
FIGURE 3-11 

Gaseous Disinfection System 
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3.11.1 Disinfection/Flow Meter System Capacity 

The disinfection and flow metering systems were reviewed in regard to compliance with 

10 SS, the critical requirements are provided in Table 3-8 – 3-10. 

TABLE 3-8 
UV Disinfection Design Parameters 

Parameter 10 States Standards Tivoli WWTP Comments 

Channel Design Open channel with 
modular units 

Open channel with 
modular units 

 

Redundancy Two banks in series Single bank  

Dosage 30 mJ /cm2 40 mJ /cm2 Per manufacturer 

    

TABLE 3-9 

Gaseous Disinfection Design Parameters 

Parameter 

10 States 

Standards Tivoli WWTP Comments 

Cylinders Storage Upright with support 
brackets & chains 

No support  

Scales Provided, corrosion 
resistant 

Platform scale 
at feeder 

 

Contact Time 15 min 15 min At peak hourly flow 

Mixing Continuous or 
Baffled Tank 

None  

Leak Detection 56% ammonia 
hydroxide available 

Unknown  

Room Temperature 60oF Min. Unknown  

Ventilation 1 exchange per 

minute 

Ventilation - Not 

functioning 

 

Gas Detection Gas detector in 
storage room 

None Major safety concern 

Respiratory Gear NIOSH approved Air 
Packs 

None Major safety concern 

    
TABLE 3-10    
Effluent Flow Meter Design Parameters  

Parameter 10SS Tivoli WWTP Comments 

Location Influent or effluent Effluent No flow equalization, 

otherwise both 

locations required 

Facilities Indicating, totalizing and 
recording device 

Y  

 Function over full range of 
flow 

Y  

 Protected from freezing Y  
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While the UV disinfection system and effluent flow meter design parameters are 

consistent with regulatory standards, the gaseous chlorine disinfection system is lacking 

major operator safety features.  

3.11.2 Disinfection System Condition 

At the time of the field inspection, the UV disinfection system was not in service and had 

not worked for 6 months.  The gaseous chlorine back-up system was being utilized 

instead.   

The gaseous chlorine disinfection system was installed in 1972 and is past its anticipated 

service life.   

3.12  Post Aeration Tank 
The post aeration tank is a 6’ x 11’ x 8’ concrete tank that previously served as a 

chlorine contact tank.    

 
FIGURE 3-12 

Post Aeration Tank 

3.12.1 Post Aeration Tank Capacity 

The post aeration tank was reviewed in regard to compliance with 10 SS, the critical 

requirements are provided in Table 3-11. 

TABLE 3-11 
Post Aeration Design Parameters 

Parameter TR-16/NYSDEC Tivoli WWTP Comments 

Monitoring Recommended to monitor 
DO to avoid cost of over 

aeration 

No continual 
monitoring 

Aeration only used 
during periods of low 
flow 

Hydraulic 
Retention Time 

30 minutes at permit limits 40 minutes at 
100,000 gpd 

 

Air Volume 20 CFM per 1000 gallons of 
aeration tank 

Unknown Blower shared with 
sand filter 
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3.12.2 Post Aeration Tank Condition 

The design of the post aeration tank is generally in conformance with recommended 

standards, and the concrete is in acceptable condition.  The dissolved oxygen levels in 

the effluent are in conformance with SPDES permit requirements, however the diffusers 

are old and likely not operating efficiently.   

3.13  Outfall 
The Tivoli outfall discharges to Stony Brook, a Class D water and consists of an 8-in cast 

iron pipe which terminates at a grated concrete structure.  

 
FIGURE 3-13 

WWTP Outfall 

 

3.13.1 Outfall Capacity 

The outfall was reviewed in regard to compliance with 10 SS, the critical requirements 

are provided in Table 3-11. 

TABLE 3-11 

Outfall Design Parameters 

Parameter 10SS Tivoli WWTP Comments 

Protection & 
Maintenance 

Protect against ice and 
flood for structural stability 

and prevent clogging 

Outfall gathers 
significant debris 

 

Sampling Designed so a sample can 
be collected after final 

process 

Y Sampling occurs in 
post aeration tank 
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3.13.2 Outfall Condition 

The outfall is submerged and thus difficult to inspect.  The operator did not indicate 

there were any known issues with the outfall, but is unable to inspect it regularly due to 

its location.  The outfall can be observed during very dry conditions.  There is clear 

access to the steam bank near the outfall. 

3.14  Sludge Digestion Tanks 
The sludge tanks consist of two 12’ x 10’ x 10’ deep, and one 12’ x 8’ x 10’ deep steel 

tanks used for aerobic sludge digestion. 

 
FIGURE 3-14 

Sludge Tanks 

3.14.1 Sludge Tank Capacity 

The sludge tank was reviewed in regard to compliance with 10 SS. Some of the critical 

sizing requirements are provided in Table 3-12. 

TABLE 3-12 
Sludge Tank Design Parameters 

Parameter 10SS Tivoli WWTP Comments 

Sludge 

Digestion 

Volume = 3.0 cu ft/PE = 

2,730 cu ft 

3,024 cu ft PE = Population 

Equivalent 

Air 
Requirements 

Maintain DO between 1 
mg/L – 2 mg/L 

1 mg/L – 2 mg/L   
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3.14.2 Sludge Tank Condition 

The steel sludge tanks are in a severely deteriorated condition. Two of the tanks are 

repurposed clarifiers and one is the original sludge tank from plant construction in 1969.  

There are several areas where the walls and floor have significant deterioration.  The  

control panel is beyond its service life. 

3.15  Sludge Dewatering Beds 
The sludge dewatering beds consist of two 25’ x 50’ reed beds.  The beds were installed 

in 2006, but sludge dewatering beds have been part of the plant since the original 1958 

design.    

 
FIGURE 3-15 

Sludge Drying Reed Beds 

 

3.15.1 Dewatering Bed Capacity 

The 10 SS were reviewed in regard to sludge drying beds.  Due to the nature of the bed 

construction, and the lack of design drawings, compliance with 10 States Standards was 

difficult to determine. Some of the critical sizing requirements are provided in Table 3-

12. 

TABLE 3-13 
Sludge Bed Design Parameters 

Parameter 10SS Tivoli WWTP Comments 

Underdrain 
Gravel 

Min. 12”, 6” above 
underdrain 

Unknown  

Underdrain 
Sand 

9 – 12 inches clean coarse 
sand 

Unknown  

Underdrains Min. 4” dia. w/ max. 20’ Unknown  
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spacing 

3.15.2 Dewatering Bed Condition 

While the sludge dewatering beds were installed in 2006, they have never been cleaned.  

The beds show signs of excessive ponding, and little to no freeboard.  There has been 

damage to some of the cleanout fittings. 

3.16  Control Building Capacity & Condition 
The control building is a 22’ x 18’ concrete masonry unit building located near the plant 

headworks. 

 
FIGURE 3-16 

Control Building 

 

The existing control building is sufficiently sized to provide operator facilities and 

laboratory space.  The building is in disrepair with several deficiencies including: 

 Peeling vinyl tiles 

 Missing/Damaged sheetrock 

 Damaged doors 

 Deteriorating trim boards and deck 

There is also no emergency generator located at this facility, which is typically required 

by NYSDEC. 

3.17  Easement Adequacy 
The existing easements for the Tivoli wastewater treatment system were reviewed and 

all areas were found to have appropriate deeds.  The access drive easement was filed on 

January 4, 1982 as shown on Figure 3-17.  
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FIGURE 3-17 

Tivoli Wastewater Treatment Plant Parcel 

 

3.18  Violations & Non-Compliance 
The effluent quality from the Tivoli WWTP is in compliance with SPDES permit 

requirements.  However, the permitted flow quantity has had past SPDES permit 

exceedances or near exceedances, some very recently.  These are presented on Table 3-

14 below.  

TABLE 3-14 
SPDES Permit Exceedances 

SPDES Report Date Parameter 
Average Monthly 

Effluent Flow Effluent Limit 

June 2015 Flow 0.100 mgd 0.100 mgd 

April 2015 Flow 0.106 mgd 0.100 mgd 

March 2015 Flow 0.102 mgd 0.100 mgd 

December 2014 Flow 0.099 mgd 0.100 mgd 

April 2014 Flow 0.98 mgd 0.100 mgd 

March 2014 Flow 0.102 mgd 0.100 mgd 

Based upon estimated wastewater flows presented in Section 2, these exceedances are 

very likely the result of inflow and infiltration in the collection system. 

On August 17, 2015 the NYSDEC completed their annual inspection of the wastewater 

treatment facility.  The following violations were noted: 

 There is no alarm system to inform operator of power outage or failure of any of 

the critical processes. 

 The primary clarifier, secondary clarifier and aerobic digester tanks need to be 

replaced or rehabilitated. 

 There are no preventive maintenance schedules. 
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 The assistant operator does not have adequate certification. 

A letter dated August 19, 2015 which was sent to the Village in regard to the violations, 

noted that plans including a schedule for implementation for the corrective action was 

due by September 18, 2015.  A response to this letter was provided by the Village.  

3.19  Recommended Improvements 
The following improvements are recommended for the Tivoli wastewater treatment 

system. 

3.19.1 Immediate Improvements 

The following immediate improvements are recommended for the wastewater treatment 

system: 

1. Safety improvements to the gaseous chlorine system 

2. Site safety improvements including required signage and fall protection 

3. Repairs to the control building deck and access stairs 

4. Repairs to various broken or exposed electrical components 

5. Clear debris at outfall 

3.19.2 Category A: 0 - 5 Year Improvements 

There are several improvements recommended for the wastewater treatment system in 

the 0 – 5 year timeframe.  These are described in detail in Table 3-19 located at the end 

of this section. The most significant of these improvements include:   

1. Condition assessment and repair/replacement of the primary, secondary, sand 

filter, sludge and equalization tanks 

2. Replacement of the primary and secondary clarifier blowers 

3. Replacement of the sand filter media 

4. Repair of the UV disinfection system, installation of a redundant unit 

5. Cleaning and rehabilitation of the sludge reed beds 

6. Installation of an automatic alarm system 

7. Replacement of existing equipment control panels 

8. Complete replacement of the treatment system headworks 

9. Improvements to the primary and secondary clarifier scum removal systems 

10. Installation of emergency generator 
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3.19.3 Category B: 6 - 10 Year Improvements 

There are several improvements recommended for the wastewater treatment system in 

the 6 – 10 year timeframe.  These are described in detail in Table 3-19 located at the 

end of this section. The most significant of these improvements include:   

1. Repair of the RBC tanks 

2. Replacement of RBC treatment media 

3. Replacement of the sludge digestion blowers 

3.19.4 Category C: 11 - 20 Year Improvements 

There are several improvements recommended for the wastewater treatment system in 

the 11 – 20 year timeframe.  These are described in detail in Table 3-19 located at the 

end of this section. The most significant of these improvements include:   

1. Conversion of the sand filter backwash to a pump system 

2. Replacement of the outfall to utilize cascade aeration 

3. Replacement of filtrate return pumps at the end of their service life 

3.20  Improvement Costs 

3.20.1 Improvements Cost Approach 

As described in previous sections, recommendations have been made regarding 

improvements for the wastewater collection 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 2.8. 

Refer to the Table 3.19 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 
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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 E.  This can be used for reference as the projects 

progress to design and construction phase. 

3.20.2 Immediate Improvements 

Table 4-1 provides a summary of the recommended immediate improvements and their 

associated 2016 costs.   

Table 3-15 
Tivoli Sewer System – Wastewater Treatment Facility 
Immediate Improvements 

Item Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total 
Project 
Cost 

Improvements to Gaseous Cl 
Room $7,500  $1,500  $1,600  $10,600  
Hazard signage at abandoned 
tank, chemical feed $600  $200  $0  $800  

Headworks fall protection $1,500  $300  $400  $2,200  
Repair safety concerns at control 
building $500  $100  $100  $700  

Repair/Replace damaged 
electrical components $2,300  $400 $500  $3,200  

Repair damaged lighting, provide 
emergency lighting $7,600  $1,600  $1,900  $11,100  

Remove debris from outfall $0  $0  $0  $0  

Install NYSDEC outfall sign $600  $100 $0  $700  

TOTAL $20,600  $4,200  $4,500  $29,300  
 

3.20.3 0 – 5 Year Improvements 

Table 3-16 provides a summary of the recommended 0 – 5 year improvements for the 

wastewater treatment system and their associated 2016 costs.   
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Table 3-16 
  Tivoli Sewer System – Wastewater Treatment System 
  0 – 5 Year Improvements 
  

Item Activity Cost 
20% 

Contingency 
Consultant 

Cost 
Total Project 

Cost 

Install appropriate exterior lighting $5,000  $1,000  $1,200  $7,200  
Paint several trip hazards $500  $100  $0  $600  

Install secondary containment in 
chemical feed shed $1,300  $300  $300  $1,800  

Repair uneven sand filter grating $600 $100 $0  $800  
Control building bathroom repairs $1,600  $300  $0  $2,000  
Control building roof repairs $4,800  $1,000 $0  $5,600  

Control building basement door 
repairs $3,700  $800  $100  $4,400  
Replace chemical feed shed siding $500  $100  $0  $600  
Replace control panels $35,000  $7,000  $8,400  $50,400  
Install emergency generator $45,000  $9,000  $10,800  $64,800  
Steel tank assessment $0 $0 $8,500 $8,500 

New headworks structure with 
grinder, screen grit channel and 
high flow bypass 

$131,500 $26,300  $31,600  $189,200  

Repair primary, secondary, and 
sand filter tanks $76,800 $15,300  $18,400  $287,300  

Replace sludge and equalization 
tanks $348,200 $69,700 $83,600  $501,300  

Replace primary and secondary 
system blowers $54,800  $11,000  $13,200  $79,000  

Install primary and secondary scum 
system $30,000  $6,000  $7,200  $43,200  

Replace sand filter media $15,500  $3,100  $3,700  $22,300  

Develop sand filter operation plan $0  $0  $3,000  $3,000  
Repair UV unit, add redundant 
train, discontinue use of gaseous 
chlorine 

$50,550  $10,100  $3,900  $64,500 

Clean and rehabilitate sludge reed 
beds $228,200  $45,600 $54,800  $328,600  

Develop High Flow Management 
Plan $0  $0  $3,000  $3,000  

Install equalization tank pumps and 
rails $12,700  $2,500  $3,000  $18,200  
Install automatic alarm system $17,500  $3,500  $4,200  $25,200  

TOTAL $1,063,700  $212,800  $258,900 $1,535,400  
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3.20.4 6 – 10 Year Improvements 

Table 3-17 provides a summary of the recommended 6 – 10 year improvements for the 

wastewater treatment system and their associated 2016 costs.   

Table 3-17 
  Tivoli Sewer System – Wastewater Treatment System 
  6 – 10 Year Improvements 
  

Item 
Activity 
Cost 

20% 
Contingency 

Consultant 
Cost 

Total Project 
Cost 

Replace control building vinyl tiles $2,600  $500  $0  $3,100  
Replace control building awning $600  $100  $0  $700  
Repaint control building gable ends $1,300 $300 $0  $1,600  
Replace stairs and deck $3,300  $700  $0  $4,000  
Replace load centers/small breaker 
panels and disconnect switches $7,500  $1,500  $1,800  $10,800  

RBC media replacement $25,000  $5,000  $6,000  $36,000  
Repair RBC Tanks $43,800 $8,700  $10,500  $63,000  
Replace RBC Drive Motor $7,500 $1,500 $1,800 $10,800 
Replace sludge digestion tank 
blowers $35,000  $7,000  $8,400  $50,400  

Upgrade sludge digestion tank 
system controls $10,000  $2,000  $2,400  $14,400  

Install permanent sludge reed bed 
dosing pump $11,300 $2,300  $2,700  $16,300  

TOTAL $147,900  $29,600  $33,600  $211,100  
 

3.20.5 11 – 20 Year Improvements 

Table 3-18 provides a summary of the recommended 11 – 20 year improvements for the 

wastewater treatment system and their associated 2016 costs.   
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Table 3-18 
  Tivoli Sewer System – Wastewater Treatment System 
  11 – 20 Year Improvements 
  

Item Activity Cost 
20% 

Contingency 
Consultant 

Cost 

Total 
Project 
Cost 

Replace utility meter sockets $3,100 $600 $0  $3,700  

Replace manual transfer switch 
and disconnect switch $5,300 $1,100 $0  $6,400  

Replace RBC drive motor $7,000 $1,400  $0  $8,400  

Install RBC load cells $17,500 $3,500  $4,200  $25,200  

Convert sand filter to pumped 
backwash system $11,300 $2,300 $2,700  $16,300  

Replace flow meter at end of 
service life $1,900 $400  $500  $2,800  

Convert outfall to cascade aeration $27,700 $5,500  $6,600  $39,800  

Replace filtrate return pumps at 
end of useful life $11,300 $2,200 $2,700  $16,200  

Install hatch on filtrate return pump 
station $5,000 $1,000  $1,200  $7,200  

TOTAL $90,100 $18,000  $17,900  $126,000  
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Prioritized Improvements
Wastewater Treatment Facility

Immediate 
Category A

0 - 5 yrs

Category 

B

6 - 10 yrs

Category 

C

11 - 20 yrs

H&S 1 Gaseous Chlorine Room Three chlorine cylinders were not 
properly protected IMMEDIATE

Chlorine gas is a hazardous 
substance.  Cylinders must be 
secured.

Store chlorine cylinders 
with secure chains or 
other protections $600 $100 $700 $100 $800 $800 $0 $0 $0

H&S 2 Gaseous Chlorine Room Lacking an eye wash station IMMEDIATE
Chlorine gas is a hazardous 
substance.  Exposure to skin 
and eyes is a concern.

Install tempered 
eyewash/emergency 
shower. $6,300 $1,300 $7,600 $1,500 $9,100 $9,100 $0 $0 $0

H&S 3 Gaseous Chlorine Room Exhaust fan compromised IMMEDIATE The exhaust fan is impeded by 
the presence of a bird's nest

Repair the exhaust and 
remove the bird's nest $600 $100 $700 $0 $700 $700 $0 $0 $0

H&S 4 Gaseous Chlorine Room Gasoline storage commingled in 
chlorine storage area IMMEDIATE Do not store oxidizers close to 

gasoline
Remove the gasoline 
can $0 $0 $0 $0 $0 $0 $0 $0 $0

H&S 5 Obsolete Tankage Obsolete equipment at plant IMMEDIATE Lack of signage or labelling 
provides for safety hazard

Label as 'Obsolete 
Tankage - Out of 
Service" $300 $100 $400 $0 $400 $400 $0 $0 $0

H&S 6 Chemical Feed Shed Signage lacking for polymer/alum feed 
station IMMEDIATE

EPCRA and OSHA Hazard 
Communication concern 
regarding hazardous chemical 
storage

Provide labeling at the 
door and on the 
container for 
polymer/alum storage 
(NFPA or HMIS) $300 $100 $400 $0 $400 $400 $0 $0 $0

H&S 7 Overall Plant Lighting Areas of the plant appear to be 
deficient with lighting A Access in off hours may be 

difficult with existing lighting
Perform lighting 
evaluation and upgrade 
as necessary $5,000 $1,000 $6,000 $1,200 $7,200 $0 $7,200 $0 $0

H&S 8 Overall Trip Hazards Many areas with trip hazards A Multiple trip hazards were 
observed

Paint trip hazards with 
bright colors to identify; 
remove those that are 
unnecessary $500 $100 $600 $0 $600 $0 $600 $0 $0

H&S 9 Chemical Feed Shed Polymer/alum storage not contained A
Hazardous chemical should be 
stored in contained areas to limit 
potential for discharge to the 
environment and impacts to staff 

Install secondary 
containment system

$1,300 $300 $1,600 $300 $1,900 $0 $1,900 $0 $0

H&S 10 Sand Filter Grating is uneven A Uneven grating results in a 
working surface concern

Repair walking 
surface/grating $600 $100 $700 $0 $700 $0 $700 $0 $0

H&S 12 WWTP Headworks
IMMEDIATE

No means of fall protection when 
grates are not in place and 
headworks is being cleaned out.

Add guards to perimeter 
of headworks $1,500 $300 $1,800 $400 $2,200 $2,200 $0 $0 $0

S 1 Control building Vinyl Tiles B Tiles have approached their 
useful life Replace vinyl tiles $2,600 $500 $3,100 $0 $3,100 $0 $0 $3,100 $0

S 2 Control Building Bathroom, interior walls A Wall cavity exposed to moisture, 
etc.

Replace missing 
sheetrock and repair wall $1,000 $200 $1,200 $0 $1,200 $0 $1,200 $0 $0

S 3 Control Building Bathroom Door A Door unable to latch close Latch missing $100 $0 $100 $0 $100 $0 $100 $0 $0

S 4 Control Building Exhaust fan A Exhaust fan is in poor condition 
offering little thermal protection.  Replace exhaust fan $500 $100 $600 $0 $600 $0 $600 $0 $0

S 5 Control Building Roof Trim Boards A Wood trim nearing its useful life
Replace rotten trim 
boards $1,200 $200 $1,400 $0 $1,400 $0 $1,400 $0 $0

S 6 Control Building Roof Trim Boards A Paint system failing
Paint soffit and trim 
boards $800 $200 $1,000 $0 $1,000 $0 $1,000 $0 $0

S 7 Control Building Roof A Asphalt shingles nearing their 
useful life Replace shingles $2,800 $600 $3,400 $0 $3,400 $0 $3,400 $0 $0

S 8 Control building Awning B Awning nearing its useful life Replace awning $600 $100 $700 $0 $700 $0 $0 $700 $0

S 9 Control building Gable ends B Paint system will be approaching 
its useful life Repaint gable ends $1,300 $300 $1,600 $0 $1,600 $0 $0 $1,600 $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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Prioritized Improvements
Wastewater Treatment Facility

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 

S 10 Control Building Basement Exterior Door A Door is deteriorated
Replace insulated metal 
door in its entirety $1,600 $300 $1,900 $0 $1,900 $0 $1,900 $0 $0

S 11 Control Building Basement Exterior Door A Trim is severely deteriorated Replace door trim $1,400 $300 $1,700 $0 $1,700 $0 $1,700 $0 $0

S 12 Control Building
Basement Exterior Door

A
Water infiltration under the door

Add door skirt.  Consider 
adding gutters to control 
drainage off the building.  $300 $100 $400 $100 $500 $0 $500 $0 $0

S 13 Control Building Basement Exterior Door IMMEDIATE
Door closer detached

Re-attach door closer.  
When door is replaced, 
replace door closer. $0 $0 $0 $0 $0 $0 $0 $0 $0

S 14 Control Building Basement Exterior Door A Door closer detached
When door is replaced, 
replace door closer. $400 $100 $500 $0 $500 $0 $500 $0 $0

S 15 Control Building Wooden Steps/Deck IMMEDIATE
Safety concern

Guard on deck missing 
mid-rail.  No handrail up 
stairs $500 $100 $600 $100 $700 $700 $0 $0 $0

S 16 Control building Wooden Steps/Deck B
Stairs and deck nearing their 
approach life Replace stairs and deck $3,300 $700 $4,000 $0 $4,000 $0 $0 $4,000 $0

S 19 Chemical Feed Shed Shed Siding A T1-11 siding rotting Replace T1-11 siding $500 $100 $600 $0 $600 $0 $600 $0 $0

E 1 WWTP Utility Meter Sockets C Nearing end of useful life Replace $3,100 $600 $3,700 $0 $3,700 $0 $0 $0 $3,700

E 2 WWTP Panelboard (225A in basement)  --- None $0 $0 $0 $0 $0 $0 $0 $0 $0

E 3 Control Building Load Center/small breaker panel (in 
basement only) IMMEDIATE

Opening in panelboard covered 
with duct tape

Replace duct tape with a 
panelboard filler plate $100 $100 $0 $100 $100 $0 $0 $0

E 4 Control building Load Centers/small breaker panels 
(one in basement, one upstairs) B Fair to poor condition Replace $5,600 $1,100 $6,700 $1,300 $8,000 $0 $0 $8,000 $0

E 5 WWTP Manual Transfer Switch C Nearing end of useful life Replace $2,500 $500 $3,000 $0 $3,000 $0 $0 $0 $3,000

E 6 Control building Disconnect Switches (100A in 
basement) B Poor condition

Replace 2 smaller 
disconnect switches $1,900 $400 $2,300 $500 $2,800 $0 $0 $2,800 $0

E 7 WWTP
Disconnect Switch (400A in 
basement) C Nearing end of useful life

Replace 400A 
disconnect switch $2,800 $600 $3,400 $0 $3,400 $0 $0 $0 $3,400

E 8 Control Building Light switches (basement only) IMMEDIATE No cover plates Provide new 3-gang 
cover plates $100 $100 $0 $100 $100 $0 $0 $0

E 9 WWTP Conduit and boxes (indoors only)  --- None $0 $0 $0 $0 $0 $0 $0 $0 $0

E 10 WWTP Conduit and boxes (outdoors only)
IMMEDIATE

Broken conduit/exposed wiring
Replace broken flexible 
conduit connected to 
control panel $900 $200 $1,100 $200 $1,300 $1,300 $0 $0 $0

E 11 WWTP Lighting (pole mounted outdoors)  -- None $0 $0 $0 $0 $0 $0 $0 $0 $0

E 12 Control Building Lighting (basement) IMMEDIATE Only 2 of 6 lights working Replace broken lamps 
and/or fixtures $1,500 $300 $1,800 $400 $2,200 $2,200 $0 $0 $0

E 13 Gaseous Chlorine Room Lighting (Chlorine Room) IMMEDIATE Lights not working Replace broken lamps 
and/or fixtures $800 $200 $1,000 $200 $1,200 $1,200 $0 $0 $0

E 14 WWTP Light fixture fastened to side of control 
panel (outdoors)

IMMEDIATE
Broken fixture glass

Replace glass at a 
minimum, check fixture 
for operation, replace if 
needed $300 $100 $400 $100 $500 $500 $0 $0 $0

E 15 WWTP Outdoor control panels (Equalization, 
Backwash, Secondary Clarifier) A

Old and slightly corroded, 
nearing end of useful life Replace panels $35,000 $7,000 $42,000 $8,400 $50,400 $0 $50,400 $0 $0

E 16 WWTP RBC Combination Starter/Disconnect
IMMEDIATE

Broken support and conduit
Replace broken support 
and fix conduit & 
connection $1,200 $200 $1,400 $300 $1,700 $1,700 $0 $0 $0

E 17 WWTP Emergency Lighting/Exit Signs IMMEDIATE Not installed Provided emergency 
lighting and exit signs $5,000 $1,000 $6,000 $1,200 $7,200 $7,200 $0 $0 $0
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E 18 WWTP Emergency Generator A Not installed Provided emergency 
generator $45,000 $9,000 $54,000 $10,800 $64,800 $0 $64,800 $0 $0

P 1 WWTP General A
Steel tanks not observed below 
water line

Structural assessment of 
all steel tanks $0 $0 $0 $8,500 $8,500 $0 $8,500 $0 $0

P 2 Headworks General
A

Difficult access/manual 
operation

Complete replacement 
with comminutor & 
screen $131,500 $26,300 $157,800 $31,600 $189,400 $0 $189,400 $0 $0

P 3 Grit Chamber/Flow Splitter General A
Minimal Freeboard, poor 
structural condition

Replace as part of 
headworks project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 4 Primary Clarifiers Steel clarifier tanks

A

Metal  support components and 
tanks corroding and 
experiencing paint system failure

Sandblast and repaint 
metal tanks and 
structural support 
components.  Replace 
components that are 
delaminated and 
corroded beyond repair. $18,800 $3,700 $22,500 $4,500 $27,000 $0 $27,000 $0 $0

P 5 Primary Clarifiers Blowers
A

Poor condition and >20 years 
old, beyond expected service life Replace $27,400 $5,500 $32,900 $6,600 $39,500 $0 $39,500 $0 $0

P 6 Primary Clarifiers Scum/Sludge removal upgrade

A

Airlift does not work for scum 
removal 

Remove current sludge 
and scum well, add 
external concrete sludge 
and scum well, add 
manual scum collector $15,000 $3,000 $18,000 $3,600 $21,600 $0 $21,600 $0 $0

P 7 RBC 1 RBC drive motor
B

>20 years old, beyond expected 
service life

Replace with equivalent 
unit $7,500 $1,500 $9,000 $1,800 $10,800 $0 $0 $10,800 $0

P 8 RBC 1 Treatment media
B

One section of media original 
and  >20 years old, beyond 
expected service life

Replace one section of 
media $12,500 $2,500 $15,000 $3,000 $18,000 $0 $0 $18,000 $0

P 9 RBC 2 RBC drive motor
C

10 years old, replace at end of 
service life, in 10± yrs

Replace with equivalent 
unit $7,000 $1,400 $8,400 $0 $8,400 $0 $0 $0 $8,400

P 10 RBC 2 Treatment media 
B

One section of media original 
and  >20 years old, beyond 
expected service life

Replace one section of 
media $12,500 $2,500 $15,000 $3,000 $18,000 $0 $0 $18,000 $0

P 11 RBC 1 & 2 Steel RBC tanks

B

Metal  support components and 
tanks corroding and 
experiencing paint system failure

Sandblast and repaint 
metal tanks and 
structural support 
components.  Replace 
components that are 
delaminated and 
corroded beyond repair. $43,800 $8,700 $52,500 $10,500 $63,000 $0 $0 $63,000 $0

P 12 RBC 1 & 2 Load Cells
C

Load cells allow for operator to 
identify when biomass growth on 
RBC maybe exceeding design Install load cells $17,500 $3,500 $21,000 $4,200 $25,200 $0 $0 $0 $25,200

P 13 Secondary Clarifiers Steel clarifier tanks

A

Metal  support components and 
tanks corroding and 
experiencing paint system failure

Sandblast and repaint 
metal tanks and 
structural support 
components.  Replace 
components that are 
delaminated and 
corroded beyond repair. $30,500 $6,100 $36,600 $7,300 $43,900 $0 $43,900 $0 $0
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P 14 Secondary Clarifiers Blowers
A

Poor condition and >20 years 
old, beyond expected service life Replace $27,400 $5,500 $32,900 $6,600 $39,500 $0 $39,500 $0 $0

P 15 Secondary Clarifiers Scum/Sludge removal upgrade

A

Airlift does not work for scum 
removal 

Remove current sludge 
and scum well inside 
tank, add external 
concrete sludge and 
scum well, add manual 
scum collector $15,000 $3,000 $18,000 $3,600 $21,600 $0 $21,600 $0 $0

P 16 Sand Filters Steel sand filter tank

A

Metal  support components and 
tanks corroding and 
experiencing paint system failure

Sandblast and repaint 
metal tanks and 
structural support 
components.  Replace 
components that are 
delaminated and 
corroded beyond repair. $27,500 $5,500 $33,000 $6,600 $39,600 $0 $39,600 $0 $0

P 17 Sand Filters Media
A

Orginal media >20 years old, 
beyond expected service life

Replace media @ $20 
per cubic foot including 
removal $15,500 $3,100 $18,600 $3,700 $22,300 $0 $22,300 $0 $0

P 18 Sand Filters Operation
A

Sand filter does not appear to 
back washing on a regular, 
automated basis.  

Develop sand filter 
operation and 
maintenace procedures $0 $0 $0 $3,000 $3,000 $0 $3,000 $0 $0

P 19 Sand Filters Sand filter backwash pumps
C

Blowers are in poor condition 
and >20 years old, beyond 
expected service life.  Convert to 
pumped backwash system

Install back wash system 
pumps $11,300 $2,300 $13,600 $2,700 $16,300 $0 $0 $0 $16,300

P 20 Disinfection UV disinfection unit A Unit has stopped working Repair unit $10,300 $2,100 $12,400 $0 $12,400 $0 $12,400 $0 $0

P 21 Disinfection UV disinfection unit A
Abandon gaseous Cl- backup 
system Install redundant train $40,200 $8,000 $48,200 $3,900 $52,100 $0 $52,100 $0 $0

P 22 Disinfection Gaseous Chlorine Disinfection
A

Unit is 43 years old and has 
significantly exceeded its service 
life. Discontinue use.

Discontinue use when 
UV unit is repaired $0 $0 $0 $0 $0 $0 $0 $0 $0

P 23 Flow Meter U/S sensors & instrumentation
C

Unit is in good condition, 8 years 
old, replace at end of service 
life, in 12± yrs

Replace with equivalent 
unit $1,900 $400 $2,300 $500 $2,800 $0 $0 $0 $2,800

P 24 Post Aeration Diffused air aeration

C

Preliminary review of hydraulic 
elevation in flow meter tank 
indicates gravity cascade 
aeration to be feasible, would 
eliminate this process and 
provide a better outfall access.

Install cascade aeration 
outfall $27,700 $5,500 $33,200 $6,600 $39,800 $0 $0 $0 $39,800

P 25 Outfall Outfall outlet IMMEDIATE Debris at outfall Clear debris $0 $0 $0 $0 $0 $0 $0 $0 $0

P 26 Outfall NYSDEC Sign IMMEDIATE Outfall sign lacking Install outfall sign $600 $100 $700 $0 $700 $700 $0 $0 $0

P 27 Outfall Outfall outlet
C

Outlet style difficult to access 
and inspect

Install cascade aeration 
outfall - costs included in 
P23 $0 $0 $0 $0 $0 $0 $0 $0 $0

P 28 Slude Digestion Tank Steel sludge tanks

A

Metal  support components and 
tanks corroding and 
experiencing paint system 
failure, one tank is orginal plant 
tank

Replace with concrete 
sludge digestion tanks $132,400 $26,500 $158,900 $31,800 $190,700 $0 $190,700 $0 $0



TABLE 3-19

Prioritized Improvements
Wastewater Treatment Facility

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 29 Slude Digestion Tank Blowers
B

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

Replace with equivalent 
unit $35,000 $7,000 $42,000 $8,400 $50,400 $0 $0 $50,400 $0

P 30 Sludge Digestion Tank System Controls
B

System is not on automated 
cycle and required manual 
operation

Upgrade system controls 
to allow automated 
digestion, decant and 
bed dosing sequences $10,000 $2,000 $12,000 $2,400 $14,400 $0 $0 $14,400 $0

P 31 Sludge Reed Beds Dosing Pump
B

Exisiting 1.5hp pump not 
sufficient - 9.0 hp trash pump 
used - Not automated

Install permanent reed 
dosing system of 
sufficient hp $11,300 $2,300 $13,600 $2,700 $16,300 $0 $0 $16,300 $0

P 32 Sludge Reed Beds Reed Beds A
Reed beds almost 10 years old 
and have not been cleaned Clean reed beds $224,000 $44,800 $268,800 $53,800 $322,600 $0 $322,600 $0 $0

P 33 Sludge Reed Beds Filtrate Return Pumps C
 6 years old, replace at end of 
service life, in 14± yrs

Replace with equivalent 
unit $11,300 $2,200 $13,500 $2,700 $16,200 $0 $0 $0 $16,200

P 34 Sludge Reed Beds Filtrate return pump station C
MH cover does not allow easy 
access Install access hatch $5,000 $1,000 $6,000 $1,200 $7,200 $0 $0 $0 $7,200

P 35 Sludge Reed Beds Filtrate clean out A Clean out is broken Repair broken cleanout $200 $0 $200 $0 $200 $0 $200 $0 $0

P 36 Sludge Reed Beds Filtrate piping
A

Filtrate returns to equilization 
tank

Return filtrate to 
headworks or primary 
clarifiers $4,000 $800 $4,800 $1,000 $5,800 $0 $5,800 $0 $0

P 37 Equalization Tank Steel equalization tank
A

Metal  support components and 
tanks corroding and 
experiencing paint system 
failure, orginal plant tank

Replace equalization 
tank with concrete surge 
tank sized for 120,000 
gallons. $215,800 $43,200 $259,000 $51,800 $310,800 $0 $310,800 $0 $0

P 38 Equalization Tank Operation A
Equalization tank not utilized 
automatically

Develop high flow 
management plan $0 $0 $0 $3,000 $3,000 $0 $3,000 $0 $0

P 39 Equalization Tank Influent Valve
A

Influent valve is manual
Install gravity high flow 
diversion as part of 
headworks improvement 
project $0 $0 $0 $0 $0 $0 $0 $0 $0

P 40 Equalization Tank Effluent pumps
A

Poor condition and >20 years 
old, beyond expected service 
life.  No lifting system

Install duplex 
submersible pumps on 
guide rails $12,700 $2,500 $15,200 $3,000 $18,200 $0 $18,200 $0 $0

P 41 General Automated alarm system
A

No automatic notification of 
operator for failure of high flow 
condition

Install autodailer system 
that notifies operator of 
alarm conditions $17,500 $3,500 $21,000 $4,200 $25,200 $0 $25,200 $0 $0

(1) C=Site/Civil   S=Structural   E=Electrical   M=Mechanical   P=Process   H&S=Health & Safety TOTAL: $29,300 $1,535,400 $211,100 $126,000

(2)  Action Category Definitions:
Immediate - Items that have an immediate need for repair or replacement because of their condition or importance.  Items that are safety or code concerns were included in this category.
Category A -  Items that have an expected remaining service life of 5 or fewer years - repair or replacement is expected to be necessary during this period.
Category B -  Items that have an expected remaining service life of 6 to 10 years - repair or replacement is expected to be necessary during this period.
Category C -  Items that have an expected remaining service life of 11 to 20 years - repair or replacement is expected to be necessary during this period.
(3)   
(4)
(5) Generally, facility components that are not expected to require replacement/installation over the next 20 years were not included in this table.

Budgetary costs include material costs, installation costs, demolition costs (where appropriate), general conditions costs, and the contractor's overhead and profit.
The recommended improvements listed above do not include costs associated with hazardous materials abatement.  Prior to any renovation project, an inspection should be completed for the areas where proposed improvements will occur, and suspect materials should be tested 
for the presence of hazardous materials such as lead, asbestos, and PCBs. 
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Section 4    

Financial Analysis 

4.1 Operating Expenses 
Total FY 2016 operating expenses for the Village equal $111,050. “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  

Sewer 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 

Treatment $26,700  $27,234  $27,779  $28,334  $28,901  $29,479  

Admin Salary $20,813  $21,229  $21,654  $22,087  $22,529  $22,979  

Retirement $12,198  $12,442  $12,691  $12,945  $13,204  $13,468  

Sewer Hospital Insurance $10,348  $10,555  $10,766  $10,981  $11,201  $11,425  

Contingency $9,165  $9,348  $9,535  $9,726  $9,920  $10,119  

Liability Insurance $9,037  $9,218  $9,402  $9,590  $9,782  $9,978  

Administration $7,433  $7,582  $7,733  $7,888  $8,046  $8,207  

Sanitary Sewers $7,200  $7,344  $7,491  $7,641  $7,794  $7,949  

Social Security $2,275  $2,321  $2,367  $2,414  $2,463  $2,512  

Administration $1,860  $1,897  $1,935  $1,974  $2,013  $2,054  

Workers comp $1,535  $1,566  $1,597  $1,629  $1,662  $1,695  

Sewer Treatment Pay $1,486  $1,516  $1,546  $1,577  $1,608  $1,641  

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

Total $111,050  $113,271  $115,536 $117,847  $120,204  $122,608  

4.2 Current Debt 
The Village of Tivoli does not currently have any sewer 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 collection system and wastewater pump station projects as well as wastewater 

treatment facility projects, 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 

financial evaluations scope is focused on the first five years of improvement 

implementation.   These projects are assumed to be debt funded by the Clean Water 

State Revolving Fund (CWSRF) administered by the New York State Environmental 
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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 $1,759 $97,632 $97,632 $97,632 $97,632 

 

4.4 Miscellaneous Revenues 
Total FY 2016 miscellaneous revenues (i.e., any revenues other than sewer rents that 

offset the amount of revenue that needs to be collected from sewer rents/rates) for the 

Village equal $1,020. “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 
Sewer 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 $1,000 $1,020 $1,040 $1,061 $1,082 $1,104 
Interest $20 $20 $21 $21 $22 $22 
Total $1,020 $1,040 $1,061 $1,082 $1,104 $1,126 

 

4.5 Revenue Requirements 
The cost of operating the sewer 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 

sewer 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  

Sewer 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 $111,050  $113,271  $115,536 $117,847  $120,204  $122,608  

Existing Debt $0  $0  $0  $0  $0  $0  

Capital Expenses $0  $1,759  $97,632 $97,632 $97,632 $97,632 

Gross Revenue Requirement $111,050  $115,030  $213,168  $215,479  $217,836  $220,240  

Less Miscellaneous Revenue ($1,020) ($1,040) ($1,061) ($1,082) ($1,104) ($1,126) 

Net Revenue Requirement $110,030  $113,990  $212,107  $214,396 $216,732 $219,114  

 

4.6 Accounts & Usage 
As previously stated, FY 2015 customer accounts total 396 (369 inside Village residential 

customers, 3 outside Village residential customers and 24 non-residential customers). FY 

2015 billed sewage (i.e., the amount of billed water for which sewer customers are 

charged on their bills) totals 16,897,129 gallons. As these values are substantially 

unchanged from FY 2014 and the Village is relatively built out, a growth factor has not 

been applied for forecast years. 

4.7 Current Sewer 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., $46.76 based on current 

residential rates and $53.89 based on current non-residential rates). 

 

TABLE 4-5  

Sewer Rates 

Tier (from) Tier (to) 

Residential 

Rate 

Non-Residential 

Rate 
          0    10,000  $4.676 $5.389 

10,001  20,000  $5.339 $5.873 

20,001  30,000  $5.639 $6.210 

30,001  40,000  $6.302 $6.780 

40,001  and over  $6.880 $7.349 
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4.8 Annual Sewer 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 sewage. 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 Sewer Unit Cost 

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

 
2016 2017 2018 2019 2020 2021 

Net Revenue Requirement $110,030  $113,990  $212,107  $214,396 $216,732 $219,114  

Billed Sewage (in 1,000 gallons) 16,897  16,897  16,897  16,897  16,897  16,897  

Unit Rate (per 1,000 gallons) $6.51  $6.75  $12.55 $12.69 $12.83  $12.97 

 

4.8.1 Annual Cost for Median Customer 

The median annual billed sewage for a Village customer is about 30,000 gallons (7,500 

gallons per quarterly bill).  The annual sewer costs (based on the unit costs above) for 

30,000 gallons of billed sewage are shown below for FY 2016 (Current Year) and 

forecasted FY 2017 (Forecast Year 1) -  FY 2021 (Forecast Year 5). 

TABLE 4-7  

Annual Sewer Cost for 30,000 Gallons (Based on Unit Costs) 
Forecast Year: Current Year 1 Year 2 Year 3 Year 4 Year 5 

 

FY 2016 FY 2017 2018 2019 2020 2021 

Annual Cost $195  $202  $377  $381  $385  $389  
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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 sewer use fees based 

upon ownership transfer to DCWWA.  The Village will be able to compare the fees 

presented in that report to the potential sewer 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. 
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Water and Sewer System 
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Prioritization Workshop

Village of Tivoli
Dutchess County Water and Wastewater Authority

October 21, 2015

Erin Moore, P.E.  Project Manager
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Analysis
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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

Wastewater Pump Station
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Wastewater Pump Station
Capacity Evaluation 

 Capacity
– Original: 400 gpm @ 24ft TDH – 1991 Upgrade
– Current: 300 gpm@ 24ft TDH – 1999 Pump Replacement

 Demand
– Unknown

Wastewater Pump Station
Conditions Assessment

 Health & Safety
– Provide OSHA compliant confined space labels 

Remove and dispose of abandoned fuel tank (A)
– Install pump lifting aids (A)
– Site lighting (A)
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Wastewater Pump Station
Conditions Assessment

 Structural
– Replace broken glass block window and frames
– Repair copper flashing
– Repair wall penetration

Wastewater Pump Station
Conditions Assessment

 Structural
– Replace door and frame (Cat. A)
– Replace roof and flashing (Cat. B)
– Sandblast and repaint ceiling (Cat. B)
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Wastewater Pump Station
Conditions Assessment

 Process
– Replace submersible pumps (Cat. B)
– Replace small hatches (Cat. B)
– Replace all valves (Cat. B)
– Install valve vault (Cat. B)

Wastewater Pump Station
Conditions Assessment

 Valve Vault
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Wastewater Pump Station
Conditions Assessment

 Mechanical/Electrical
– Replace light and switch with Class I, Div. I
– Replace ventilation fan & repair vent pipe
– Replace all conduit & boxes (Cat. A)
– Replace outdoor lighting (Cat. A)

Wastewater Pump Station
Conditions Assessment

 Site/Security
– Fence? 

» Window damage a result of vandals
» Help delineate stream

– Alarm system?
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Wastewater Treatment Plant

Wastewater Treatment Plant
Capacity Evaluation 

 Capacity
– Average Permitted Flow: 0.1 MGD
– Average Daily Flow: 0.78 MGD

 SPDES Permit Effluent Quality
– BOD5: 5 mg/l & 4.2 lbs/day (daily limit) 
– TSS: 10 mg/l & 8.3 lbs/day (daily limit) 
– TRC: 0.1 mg/l
– Fecal Coliform: 200/100ml (monthly average) 400/100ml (weekly average)
– pH: 6.0 – 9.0 mg/l
– Settleable Solids: 0.1 ml/l
– Ammonia: 1.3/ 3.0 mg/l (monthly average - seasonal)
– Phosphorus: 2.0 mg/l (monthly average)
– Dissolved Oxygen: 7.0 mg/l
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Wastewater Treatment Plant
Conditions Assessment

 Health & Safety – Gaseous Chlorine
– Chlorine cylinders need chains
– Chlorine room lacks eyewash station
– Clean and repair chlorine exhaust fan 
– Remove gasoline from chlorine area

Wastewater Treatment Plant
Conditions Assessment

 Health & Safety 
– Need signage at polymer/alum storage area
– Polymer/Alum needs spill containment (Cat. A)
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Wastewater Treatment Plant
Conditions Assessment

 Health & Safety 
– Increase plant lighting (Cat. A)
– Brightly paint many trip hazards (Cat. A)
– Install handrail at headworks (Cat. A)
– Repair uneven grating (Cat. A)
– Install handrail at office (Cat. A)

Wastewater Treatment Plant
Conditions Assessment

 Structural – Control Building
– Replace missing bathroom wall sheetrock
– Reattach basement door closer
– Replace basement door, and trim (Cat. A)
– Repair exhaust fan (Cat. A)
– Replace vinyl tiles (Cat. A)
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Wastewater Treatment Plant
Conditions Assessment

 Structural – Control Building
– Replace roof wood trim boards (Cat. A)
– Replace roof shingles (Cat. A)
– Replace awning(Cat. B)
– Repaint gable exterior(Cat. B)
– Replace exterior stairs and deck (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Headworks
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Wastewater Treatment Plant
Conditions Assessment

 Headworks
– 10 States Standards

» Two channels with gates
» Channel 3 – 6 inches below incoming sewer
» Provide adequate access and means for removing 

debris
» Railings or other fall protection

– Recommendation: Complete replacement (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Headworks
– Complete Replacement (Cat. B)
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Wastewater Treatment Plant
Conditions Assessment

 Headworks
– Complete Replacement (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Grit Chamber/Flow Splitter
– Minimal freeboard
– Structure in poor condition
– Replace as part of headworks (Cat. B)
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Wastewater Treatment Plant
Conditions Assessment

 Primary Clarifiers

Wastewater Treatment Plant
Conditions Assessment

 Primary Clarifiers
– Condition Assessment: 

» Sandblast and repaint all metal tanks 
and structural support components. 
(Cat. A) 

» Replace components that are 
delaminated and corroded beyond 
repair (est. 15 - 20% surface area)

» Blower are at anticipated service life 
(Cat. A)

» Scum removal system does not work 
well
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Wastewater Treatment Plant 
Conditions Assessment

 Primary Clarifiers
– 10 States Standards

» Meets minimum length (10’ inlet to outlet)
» Meets max. surface overflow rate (<1000gpd/sqft)
» Meets max. weir loading (<20,000 gpd/lf)
» Depth in cone 10’, standard is 10’ min. SWD
» Scum removal – full surface mechanical collection & 

removal facilities
» Air lift not permitted for primary sludge

Wastewater Treatment Plant
Conditions Assessment

 Primary Clarifiers
– Recommendation

» Cost analysis for tank approach.  Not so far out of 
standard that makes continued use unrealistic.

» Remove sludge/scum well from tank, put in separate 
concrete sludge well.

» With piping modifications maybe able to include 
mechanical scum removal 

» If costs to repair tank outweigh new concrete tank, install 
new concrete with mechanical sludge/scum collection and 
pumped primary sludge.  
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Wastewater Treatment Plant
Conditions Assessment

 Rotating Biological Contactors

Wastewater Treatment Plant
Conditions Assessment

 RBCs
– Condition Assessment: 

» RBC’s are 23 years old and at anticipated service life.
» All bearings have been replaced, both shafts have been 

repaired. 
» One section of media has been replaced on both units.
» One motor replaced 10 years ago, other original
» Tanks assumed to be in same condition as other 

treatment tanks.
– 10 States Standards

» Compliant with standards
– Recommendations:

» Replace RBC tanks and equipment (Cat. B – Cat. C)
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Wastewater Treatment Plant
Conditions Assessment

 Secondary Clarifiers

Wastewater Treatment Plant
Conditions Assessment

 Secondary Clarifiers
– Condition Assessment: 

» Sandblast and repaint all metal tanks 
and structural support components. 
(Cat. A) 

» Replace components that are 
delaminated and corroded beyond 
repair (est. 15 - 20% surface area)

» Blower are at anticipated service life 
(Cat. A)

» Scum removal system does not work 
well
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Wastewater Treatment Plant 
Conditions Assessment

 Secondary Clarifiers
– 10 States Standards

» Meets minimum length (10’ inlet to outlet)
» Meets max. surface overflow rate (<1000gpd/sqft)
» Meets max. weir loading (<20,000 gpd/lf)
» Depth in cone 10’, standard is 10’ min. SWD
» Scum removal – full surface mechanical collection & 

removal facilities

Wastewater Treatment Plant
Conditions Assessment

 Secondary Clarifiers
– Recommendation

» Cost analysis for tank approach.  Not so far out of 
standard that makes continued use unrealistic.

» Remove sludge/scum well from tank, put in separate 
concrete sludge well (potentially combined with primary).

» With piping modifications maybe able to include 
mechanical scum removal 

» If costs to repair tank outweigh new concrete tank, install 
new concrete with mechanical sludge/scum collection and 
pumped primary sludge.  
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Wastewater Treatment Plant
Conditions Assessment

 Sand Filters, UV Disinfection & Flow Meter

Wastewater Treatment Plant
Conditions Assessment

 Sand Filters, UV Disinfection & Flow Meters
– Condition Assessment: 

» Sand filter tanks in similar condition to clarifiers
» UV unit is not in service, has not worked for 6 months
» Flow meter 8 years old, in good condition

– 10 States Standards
» Compliant with standards
» Does not appear to be backwashing automatically
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Wastewater Treatment Plant
Conditions Assessment

 Sand Filters, UV Disinfection & Flow Meters
– Recommendations:

» Sand filter needs an operational assessment and 
upgrade (Cat. A)

» Repair sand filter tanks and replace media (Cat. B)
» Repair UV disinfection unit (Cat. A)
» Replace U/S flow meter sensor at end of service life (Cat. 

C)
» Consider use of data logging rather then circle chart

Wastewater Treatment Plant
Conditions Assessment

 Gaseous Chlorine Disinfection
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Wastewater Treatment Plant
Conditions Assessment

 Gaseous Chlorine Disinfection
– Condition Assessment: 

» Chlorine feed equipment is 43 years old, and has 
exceeded its service life.   

» Gaseous chlorine is a health hazard for operators
» Previous safety concerns with container storage
» If continue to disinfection with gaseous chlorine, replace 

feed equipment 

Wastewater Treatment Plant
Conditions Assessment

 Post Aeration
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Wastewater Treatment Plant
Conditions Assessment

 Post Aeration Tank
– Condition Assessment: 

» Concrete tank and grating in good condition
» Coarse air diffusers at end of service life, replace (Cat. A)
» Blowers (also used by sand filter) at end of service life, 

replace (Cat. A)

Wastewater Treatment Plant
Conditions Assessment

 Outfall



2/15/2017

23

Wastewater Treatment Plant
Conditions Assessment

 Outfall
– Condition Assessment: 

» Clear outfall of debris
» Install NYSDEC Notification sign (Cat. A)
» Replace outfall with headwall (Cat. C)

Wastewater Treatment Plant
Conditions Assessment

 Sludge Digestion Tank
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Wastewater Treatment Plant
Conditions Assessment

 Sludge Digestion/Storage Tank
– Condition Assessment: 

» Steel tank is in poor condition, repair or replace (Cat. A)
» Blower approaching end of service life (Cat. B)
» Existing sludge pump (1.5 hp submersible) not sufficient 

to dose reed beds, utilize 9 hp trash pump.  Install, 
permanent, appropriate sludge dosing system. (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Reed Beds
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Wastewater Treatment Plant
Conditions Assessment

 Reed Beds
– Condition Assessment: 

» Beds were installed in 2006 and have not been 
cleaned out.  Clean reed beds.(Cat. A)

» Filtrate return pumps 6 years old, replace at end 
of service life (Cat. B)

» Convert pump station from MH cover to 
aluminum hatch (Cat. C)

» Repair broken PVC clean-out (Cat. A)
» Direct filtrate to primary clarifiers, not             

equalization tank (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Equalization Tank
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Wastewater Treatment Plant
Conditions Assessment

 Equalization Tank
– Condition Assessment: 

» Installed in 1971.  44 years old and beyond anticipated 
service life

» Tank floated out of ground in 2008 during flood and 
needed to be reset.

» High flows are not automatically diverted to this tank, a 
manual valve needs to be operated. 

» Repair steel tank (Cat. A)
» Develop formal high flow management plan (Cat. A)
» Equalization pumps are at their anticipated service life, 

replace with new lifting system (Cat. A)
» During headworks upgrade install automated flow 

diversion. (Cat. B)

Wastewater Treatment Plant
Conditions Assessment

 Other Comments
– WWTP needs automated alarm system that notifies 

operators of power outage/alarm condition.
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 Sewer MH Condition Assessment
– Inspections October 7 - 14

 Sewer MH Condition Assessment
– MH T2 & T41 – Do not exist, to be removed from mapping
– MH B18 & B20 – Full of debris

C
C CC
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 Sewer MH Condition Assessment
– MH S13 & S15 – Evidence of SSO

C

C

 Sewer MH Condition Assessment
– MH S3, S9, S10, S16, S27 – Heavy Roots

C

C

C

C

C
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 Sewer MH Condition Assessment
– Clean and televise cross county sewer route
– Inspect MHs suspected of overflow, determine NYSDEP 

notification requirements
– Clean and seal MHs with heavy root infiltration (Cat. A)
– Address surcharged pipe concerns

» Back-up due to capacity issue?
» Location where groundwater may be entering?
» Impact from WWTP?

– Systematic cleaning, inspection and lining or replacement of 
sewer pipe over 20 year period

Village of Tivoli Water and Sewer System 
Evaluations

Project 
Initiation 
Meeting

Site Inspections Prioritization 
Technical 
Analysis

Financial 
Analysis

Final Report
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Sewer System Analysis

■ Next Steps:

– Calculation of Inflow and Infiltration Sources
– Understanding Capacity for Future Needs and Future Treatment 

Requirements
– Develop Financial Plan for Wastewater System Improvements

Thank You!
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Manhole Inspection Reports 
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Appendix C 

Video Inspection Reports

















































Appendix D 

Easement Deeds 











































Appendix E 

Opinion of Probable Cost 



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $10,000 $10,000
SUBTOTAL - DIVISION 2 $10,000

DIVISION 3 - CONCRETE

033000 Surge Tank CY 100 $1,000 $100,000
SUBTOTAL - DIVISION 3 $100,000

DIVISION 5 - METALS

055200 Aluminum Handrails LF 140 $125 $17,500
SUBTOTAL - DIVISION 5 $17,500

DIVISION 9 - FINISHES

099000 Epoxy Tank Coating SF 280 $8 $2,240
SUBTOTAL - DIVISION 9 $2,240

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $600 $600
312300 Subsurface Investigation - Test Pits LS 1 $1,000 $1,000
312300 Excavation & Backfill 0 - 10' CY 200 $30 $6,000
312300 Excavation & Backfill >10' CY 200 $50 $10,000
315000 Excavation Protection System SF 1,000 $2 $2,000
312300 Select Granular Fill CY 150 $35 $5,250
312300 Ordinary Borrow CY 750 $10 $7,500

SUBTOTAL - DIVISION 31 $32,350

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 1,500 $2 $3,000
SUBTOTAL - DIVISION 32 $3,000

DIVISION 33 - UTILITIES

333113 8" PVC SDR 35 Piping LF 50 $150 $7,500
SUBTOTAL - DIVISION 33 $7,500

SUBTOTAL $172,590

Division 1 - General Conditions (10%) $17,300
Overhead & Profit (15%) $25,900
Probable Construction Cost $215,790

Notes:
1 Component of Wastewater Pump Station Upgrade

CONCEPTUAL COST ESTIMATE

Village of Tivoli - Wastewater Treatment Facility

0 - 5 Year Improvement - Wet Weather Surge Tank
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Tank Demolition LS 1 $5,000 $5,000
SUBTOTAL - DIVISION 2 $5,000

DIVISION 3 - CONCRETE

033000 Sludge Digestion Tank CY 50 $1,000 $50,000
SUBTOTAL - DIVISION 3 $50,000

DIVISION 5 - METALS

055200 Aluminum Handrails LF 72 $125 $9,000
SUBTOTAL - DIVISION 5 $9,000

DIVISION 9 - FINISHES

099000 Epoxy Tank Coating SF 144 $8 $1,152
SUBTOTAL - DIVISION 9 $1,152

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $400 $400
312300 Subsurface Investigation - Test Pits LS 1 $500 $500
312300 Excavation & Backfill 0 - 10' CY 100 $30 $3,000
312300 Excavation & Backfill >10' CY 100 $50 $5,000
315000 Excavation Protection System SF 500 $2 $1,000
312300 Select Granular Fill CY 60 $35 $2,100
312300 Ordinary Borrow CY 250 $10 $2,500

SUBTOTAL - DIVISION 31 $14,500

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 600 $2 $1,200
SUBTOTAL - DIVISION 32 $1,200

DIVISION 33 - UTILITIES

333113 8" PVC SDR 35 Piping LF 20 $150 $3,000
SUBTOTAL - DIVISION 33 $3,000

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464300 Diffused Aeration System EA 1 $22,000 $22,000
SUBTOTAL - DIVISION 46 $22,000

SUBTOTAL $105,852

Division 1 - General Conditions (10%) $10,600
Overhead & Profit (15%) $15,900
Probable Construction Cost $132,352

Notes:
1 Component of Wastewater Pump Station Upgrade

CONCEPTUAL COST ESTIMATE

Village of Tivoli - Wastewater Treatment Facility

0 - 5 Year Improvement - Sludge Digestion Tank
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Headworks Demolition LS 1 $3,000 $3,000
SUBTOTAL - DIVISION 2 $3,000

DIVISION 3 - CONCRETE

033000 Headworks Structure Concrete CY 18 $1,000 $18,000
SUBTOTAL - DIVISION 3 $18,000

DIVISION 5 - METALS

055200 Aluminum Handrails LF 60 $125 $7,500
055200 Aluminum Grating SF 160 $70 $11,200

SUBTOTAL - DIVISION 5 $18,700

DIVISION 26 - ELECTRICAL

260500 Comminutor 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 Headworks Excavation & Backfill 0 - 10' CY 80 $30 $2,400
312300 Excavation & Backfill >10' CY 10 $50 $500
315000 Excavation Protection System SF 200 $2 $400
312300 Select Granular Fill CY 10 $35 $350

SUBTOTAL - DIVISION 31 $4,650

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 400 $2 $800
SUBTOTAL - DIVISION 32 $800

DIVISION 33 - UTILITIES

333113 8" PVC SDR 35 Piping LF 20 $150 $3,000
333113 10" PVC SDR 35 Piping LF 30 $160 $4,800

SUBTOTAL - DIVISION 33 $7,800

DIVISION 46 - WATER AND WASTEWATER EQUIPMENT

464300 Headworks Comminutor/Screen with Control Panel EA 1 $39,000 $39,000
464300 Bypass Channel Bar Rack EA 1 $4,000 $4,000
464300 High Flow Diversion Weir EA 1 $3,200 $3,200

SUBTOTAL - DIVISION 46 $46,200

SUBTOTAL $105,150

Division 1 - General Conditions (10%) $10,500
Overhead & Profit (15%) $15,800
Probable Construction Cost $131,450

CONCEPTUAL COST ESTIMATE

Village of Tivoli - Wastewater Treatment Facility

6 - 10 Year Improvements - Headworks

C:\Users\EKM\Desktop\2016‐5‐12 WW CIP Cost Tables



SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Existing Valve Demolition LS 1 $500 $500
SUBTOTAL - DIVISION 2 $500

DIVISION 3 - CONCRETE

034000 Pump Station Valve Vault Structure LS 1 $8,000 $8,000
SUBTOTAL - DIVISION 3 $8,000

DIVISION 5 - METALS

055000 Aluminim Valve Vault Hatch EA 1 $3,000 $3,000
055000 Steel Bollards EA 4 $500 $2,000

SUBTOTAL - DIVISION 5 $5,000

DIVISION 9 - FINISHES

099000 Misc.  Painting LS 1 $500 $500
SUBTOTAL - DIVISION 9 $500

SUBTOTAL - DIVISION 26 $500

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $500 $500
312300 Excavation & Backfill 0 - 10' CY 4 $30 $120
312300 Excavation & Backfill >10' CY 1 $50 $50
315000 Excavation Protection System SF 520 $2 $780
312300 Select Granular Fill CY 12 $35 $420

SUBTOTAL - DIVISION 31 $1,870

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 100 $2 $200
SUBTOTAL - DIVISION 31 $200

DIVISION 33 - UTILITIES

333113 6" DI Class 51 Piping LF 14 $225 $3,150
333113 6" DI Plug Valve EA 2 $2,500 $5,000
333113 6" DI Check Valve EA 2 $2,500 $5,000

SUBTOTAL - DIVISION 40 $13,150

SUBTOTAL $29,720

Division 1 - General Conditions (10%) $3,000
Overhead & Profit (15%) $4,500
Probable Construction Cost $37,200

CONCEPTUAL COST ESTIMATE

Village of Tivoli - Wastewater Pump Station

6 - 10 Year Improvements - Pump Station Valve Vault
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SECTION DESCRIPTION UNITS QTY UNIT PRICE TOTAL

DIVISION 2 - EXISTING CONDITIONS

024119 Connection to existing tankage LS 1 $3,000 $3,000
SUBTOTAL - DIVISION 2 $3,000

DIVISION 3 - CONCRETE

033000 Outfall Structure Concrete CY 10 $1,000 $10,000
SUBTOTAL - DIVISION 3 $10,000

DIVISION 5 - METALS

055200 Aluminum Grating SF 100 $70 $7,000
SUBTOTAL - DIVISION 5 $7,000

DIVISION 31 - EARTHWORK

312300 Erosion & Sediment Control LS 1 $500 $500
312300 Outfall Excavation & Backfill 0 - 10' CY 20 $30 $600
312300 Select Granular Fill CY 8 $35 $280

SUBTOTAL - DIVISION 31 $1,380

DIVISION 32 - EXTERIOR IMPROVEMENTS

329200 Loaming & Seeding SF 400 $2 $800
SUBTOTAL - DIVISION 32 $800

SUBTOTAL $22,180

Division 1 - General Conditions (10%) $2,200
Overhead & Profit (15%) $3,300
Probable Construction Cost $27,680

CONCEPTUAL COST ESTIMATE

Village of Tivoli - Wastewater Treatment Facility

11 - 20 Year Improvements - Cascade Aeration Outfall
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SPDES Permit 

 

 




















