
 
 
 

 

 

 

 

 

 

 

South Central Connecticut Regional Water Authority 
January 25, 2024 
 

 

Application to the Representative Policy 
Board for Approval of the Chemical 
Improvements at the Lake Whitney 

Water Treatment Plant Project 
 



Application for Approval to the Representative Policy Board 
of the Chemical Improvements at the Lake Whitney Water Treatment 

Plant Project 
 

Table of Contents 

1. Statement of Application 1 

2. Description of the Proposed Action 1 

3. Need for the Proposed Action 3 

4. Analysis of the Alternatives to the Proposed Action 4 

5. Statement of the Cost to Be Incurred and/or Saved 5 

6. Preliminary Project Schedule and Permitting 7 

7. Statement of the Facts on Which the Board Is Expected to Rely in Granting the 

Authorization Sought 7 

8. Explanation of Unusual Circumstances Involved in the Application 7 

9. Conclusion 7 

 

Appendix A:  Chemical Improvements at the Lake Whitney Water Treatment Plant 30% Design Drawings 
- ANNEXED 

Appendix B: Alternate Chemical Feed System Layouts - ANNEXED 

Appendix C: Engineer’s Opinion of Probable Cost for the Chemical Improvements at the Lake Whitney 
Water Treatment Plant Project  

Appendix D:   American Association of Cost Engineers (AACE) Cost Estimate Classification System – 
As Applied in Engineering, Procurement, and Construction for the Process Industries, 
August 2020 

Appendix E: Lake Whitney WTP Chemical Systems Replacement Business Case Evaluation, January 
2024, prepared by RWA - ANNEXED 



 

- 1 - 

1. Statement of Application 

This application is presented by the South Central Connecticut Regional Water Authority (RWA) to the 
Representative Policy Board of the South Central Connecticut Regional Water District for approval of the 
Chemical Improvements at the Lake Whitney Water Treatment Plant Project (WTP). Section 19 of Special 
Act 77-98, as amended, requires the Representative Policy Board approval before the RWA commences 
any capital project that will cost more than $2 million. The proposed project will cost approximately $3.1 
million. 

The Lake Whitney WTP, located in Hamden, Connecticut, was design and constructed in 2004 The 
treatment plant treats an average 4 million gallons per day (MGD) of water and has a maximum permitted 
design flow of 15 MGD that is drawn from Lake Whitney. The Lake Whitney WTP is a critical source of 
water supply and treatment for the New Haven and surrounding areas.   

The Lake Whitney WTP utilizes potassium permanganate as an oxidant for pretreatment and sodium 
hydroxide (caustic) for pH control to prevent corrosion and allow for the efficient use of other treatment 
chemicals. These systems are necessary to deliver a reliable and quality supply of water to our customers.  

The original designed potassium permanganate system is not operational, and a temporary system has 
been constructed to meet the current manganese demands. Lake Whitney has seen higher manganese 
levels in the reservoir causing the potassium permanganate feed system to feed higher concentrations and 
stay online for longer durations than in the past.  Improvement is needed to effectively manage the higher 
manganese levels and maintain compliance with regulatory standards. 

The existing caustic system was part of the original treatment plant construction. One of the two bulk storage 
tanks is currently out of service due to a tank failure.  This reduces the amount of chemical inventory 
storage, which results in partial and increased frequency of chemical deliveries. Hence, higher delivery 
costs are being borne as well as potential of overfilling the caustic bulk tank during chemical deliveries 
causes safety concerns.  The existing caustic chemical feed lines are PVC and the RWA has standardized 
to replace them with stainless steel chemical feed lines on all caustic chemical feed systems.  Utilizing 
stainless steel chemical feed lines has mitigated safety hazards for staff and reduced the number of leaks 
and corresponding repairs. 

The goal of this project is to improve the reliability of plant operations and improve safety for plant 
operations. 

Appendix A contains the 30% design drawings for this project. 

This application will provide a description of the project, an explanation of why it is necessary, a 
discussion of the alternatives considered, and the estimated cost. The accuracy and completeness of this 
document is critical to the RPB’s ability to make an informed decision on behalf of the RWA’s customers 
and member communities. The RWA has engaged Tighe & Bond as the consulting engineer for providing 
engineering design and cost estimation. 

2. Description of the Proposed Action 

This project will include replacement of the potassium permanganate and caustic chemical feed systems. 
Each chemical replacement system includes bulk/mix tanks, day tanks, transfer pumps, metering pumps, 
piping, valves, and instrumentation. The project also includes building modifications necessary to facilitate 
installation of the new chemical feed systems such as the replacement of the potassium permanganate 
storage room door, masonry repairs around the door and tank installation efforts, fiberglass platforms and 
stairs, safety showers, and eye washes for chemical feed systems, chemical resistant coatings for chemical 
feed system rooms, new electrical lift table and dust collection system for the potassium permanganate 
system, and miscellaneous plumbing and electrical improvements. Other building improvements wrapped 
into this project include demolition of the old potassium permanganate system and allowing this room to be 
used as a future storage room. The original plant made future provision for Aqua Ammonia for disinfection 
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through chloramination (chlorine mixed with ammonia). While chloramination can reduce disinfectant by 
products, it can elevate lead and copper corrosion as well as degrade natural rubber compounds (as well 
as create Taste & Odor problems for microbrewers) so there are no plans to implement that technology at 
any point in the future. 

The new caustic system will be installed in the same room as the existing caustic system. To accommodate 
construction, a temporary chemical feed system for the caustic will be provided to avoid disruption . The 
potassium permanganate system will be installed in the Future Aqua Ammonia/Storage room which is 
currently being used for general storage as it will enable additional space for larger mix tanks and easier 
access for treatment staff. Consequently, no temporary chemical feed system is needed for the potassium 
permanganate system. This project combines multiple system improvements into one contract thereby 
increasing system efficiencies across operations, design and construction.   

Specifically, the work consists of:  

 Demolition of 

o Chemical system bulk tanks, day tanks, concrete pads, containment curb, transfer pumps, 
metering pumps, re-circulation pumps, weigh scales, supports, piping, and appurtenances.  

o Chemical resistant coating in caustic room.  

o Future Aqua Ammonia Storage room door and frame and miscellaneous equipment 
(location of the new potassium permanganate system).  

o Existing knockout concrete masonry unit (CMU) walls for new tank installation.  

o Existing Plumbing and emergency eyewash/shower stations.  

o Existing Pump control panels, instrumentation, and all associated conduit and wiring. 

 Architectural  

o Installation of new chemical resistant coatings within the secondary containment areas for 
the caustic room and new potassium permanganate room.  

o Installation of replacement CMU walls and joint sealants for both caustic and new 
potassium permanganate room, and new door and frame for the new potassium 
permanganate room. 

o Installation of touch-up and existing potassium permanganate room floor coating.  

 Structural 

o Installation of new concrete housekeeping pads for new chemical day tanks and transfer 
pump.  

o Concrete repairs in existing potassium permanganate room floor.  

o Installation of 4’ wide door and frame for the new potassium permanganate room. 

o Installation of new FRP platforms and stairs around the new potassium permanganate 
storage. 

o Installation of new FRP mounting table for the potassium permanganate metering pumps  
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 Mechanical 

o Installation of new chemical bulk tanks, mix tanks, day tanks, transfer pumps, metering 
pumps, mixers, phosphate dust collection system and lift table, piping, valves, 
instrumentation, and associated conduit and wiring.  

 Plumbing 

o Installation of new miscellaneous piping, backflow preventers, flow switches, and 
emergency shower and eyewash stations.  

 Electrical 

o Installation of new pump control panels, instrumentation, and other miscellaneous 
electrical modification along with associated conduit and wiring. 

3. Need for the Proposed Action 

The Lake Whitney WTP is an important component of the RWA’s water distribution system as it provides 
treated water to customers in the New Haven and surrounding areas.  Replacing the identified chemical 
storage and feed systems, along with related building improvements, will improve the reliability and safety 
of the Lake Whitney WTP and provide consistency with other RWA facilities in line with the mission of the 
RWA. 

Specifically, it has been determined that this project is necessary based on the following reasons: 

 Reliability: The caustic and potassium permanganate chemical feed systems, mechanical systems, 
and electrical systems are at the end of their useful life expectancy. One of the two caustic bulk 
tanks has failed and needs replacement. This has reduced the available capacity for bulk storage 
in the caustic system, resulting in more frequent chemical deliveries. In recent years the RWA has 
increased the dosage of potassium permanganate to address changes in raw water quality. As a 
result, RWA treatment staff have increased the frequency of potassium permanganate batching, 
sometimes performing this activity daily. The RWA feels that the increased demand for potassium 
permanganate will remain the standard operating procedure for the foreseeable future due to water 
quality issues. The system upgrades, including relocation of the potassium permanganate system 
into the Aqua Ammonia Storage room (currently used for storage), will increase the bulk storage 
capacity and as a result reduce the frequency of mixing events.  

 Safety: The age and configuration of the existing caustic and potassium permanganate systems 
increases the likelihood of the RWA treatment staff exposure to hazardous chemicals and 
increased safety risks. The reduction in bulk storage requires more frequent caustic deliveries. The 
piping layout around the bulk and day tanks does not meet the RWA’s current safety standards. 
Finally, the aging system is prone to leaks. The existing potassium permanganate room also has 
several challenges. The existing potassium permanganate room has low overhead clearances, and 
the existing lighting is not sufficient which contributes to poor working conditions. The current 
system also lacks a dust collection system which is now an RWA safety standard for mixing dry 
chemicals. Also, the volume of storage for mixed chemical is insufficient which results in more 
frequent batching, and the age of the existing potassium permanganate system results in the 
treatment staff requiring to perform frequent repairs. All of these issues pose concern for the 
treatment staffs’ potential for exposure to these chemicals. The new chemical feed systems will 
reduce maintenance requirements, provide more chemical storage, improve layouts where 
possible, and add new alarms and instrumentation to better monitor the systems and implement 
RWA’s safety standards.  
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 Consistency: Updating and replacing components within the Lake Whitney WTP will result in 
consistency with other RWA facilities. This will help standardization across all facilities which will 
contribute to increased efficiencies.  

4. Analysis of the Alternatives to the Proposed Action 

In determining the best course of action to replace components within the Lake Whitney WTP, Tighe & 
Bond evaluated several different alternatives. The alternatives included a no action approach or chemical 
systems replacement approach.  

Alternative 1 – No Action: If the facility was not improved and left online, equipment would potentially fail 
and there would be possible chemical leaks from aging equipment.  A failure can result in water quality 
issues as well as health and safety risks. Failing equipment, piping, and fittings would eventually require 
replacement in the future. Replacement parts for outdated items would be more expensive and difficult to 
find and replace and could result in extended shutdowns of the WTP. Additionally, this option does not 
address the known issues with limited chemical storage or the current chemical system layouts hazards, 
including: (1) one of the two sodium hydroxide bulk tanks has a leak so only one bulk talk is available for 
use; (2) potassium permanganate tanks are undersized so operations staff needs to frequently make new 
batches; and (3) ceiling height in potassium permanganate room is very low so operations staff can’t stand 
straight up when maintaining system components. 

Alternative 2 – Chemical Systems Replacement: Replacing with new chemical feed systems would 
provide a permanent solution for the facility. This approach would result in a reliable and safe water supply 
for consumers and mitigate the chance of existing chemical feed system component failure. It will also 
increase the safety for operators by addressing optimal layouts and providing better storage for the 
potassium permanganate system. 

The alternatives analysis concluded that Alternative No. 2 is most favorable in terms of facility reliability, 
safety, and quality of outcome. The following items were considered to ensure the chemical system 
replacements were done in a cost-effective manner: 

 Room Selection for Potassium Permanganate: RWA carefully evaluated the room options for the 
potassium permanganate system. Options included keeping the new system in the existing room 
or moving to another room. Keeping the system in the existing room presented challenges due to 
low overhead clearances which would limit the size of the tanks that could be installed. Additionally, 
the low overhead clearances posed a safety risk to treatment staff and resulted in a less ergonomic 
layout. Of the possible new rooms, the Aqua Ammonia Storage room was selected because it has 
twice the head room of the existing Potassium Permanganate Storage room, it also offered the 
opportunity to install larger chemical tanks to meet the storage needs, provide a more ergonomic 
layout with the inclusion of an electric lift table, and had the least overhead obstructions. The RWA 
does not have plans to utilize aqua ammonia at the Lake Whitney WTP, so this room is fully 
available for Potassium Permanganate storage. Some of the layouts considered are included in 
Appendix B. Lastly, moving the Potassium Permanganate system to a new room would eliminate 
the need for a temporary chemical feed system because the existing system could remain online 
until the new system is completely installed and operating successfully. 

 Caustic Room Tank Selection: The RWA carefully evaluated the options for bulk storage and day 
tank sizing for the caustic system. The dimensions of the existing caustic storage tanks exceed the 
clearances of the WTP interior hallways. Therefore, replacement in kind is not possible without 
substantial modifications to existing utilities inside the WTP or removing exterior walls. These 
options were determined to be prohibitively complicated. Therefore, the RWA selected a bulk 
storage and day tank option that maximized storage, proved a functional layout for treatment staff, 
and used tanks that could be transported to the room via the interior halls of the WTP with minimal 
impact to other utilities inside the building. Some of the layouts considered are included in 
Appendix B.  
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This alternative also includes other building improvements such as demolition of the existing potassium 
permanganate equipment to create a new storage room or possible future temporary chemical feed 
systems. Performing building improvements under the same contract as the work on the chemical systems 
improvement project is more cost effective as it results in a single contract development and management 
and single mobilization for the contractor completing the work. Completing the building improvements at a 
later date may result in disturbance of maintenance and operations. Also, this type of project consolidation 
is consistent with past recommendations from the Representative Policy Board.  

4.1  Business Case Evaluation 
 
A Business Case Evaluation (BCE) comparing the Alternative 2 to the Status Quo (No Action) Alternative 
was performed by the RWA to demonstrate the benefits of the alternative, and is included in Appendix E, 
along with the Business Case Evaluation introductory memo with a definition of terms. The BCE was 
conducted using the comprehensive Triple Bottom Line (TBL) approach, that evaluates life-cycle costs, 
cost-benefit ratio, risk and social factors (including environmental) to determine the best long-term 
solution to a problem. The following summarizes the results of the BCE. 
 
1. Life Cycle Cost Projection (LCCP): the Life Cycle Costs Annuitized Cost Stream is $200,166 for 
Alternative 2. The life cycle costs over the analysis period (20 years) show a decrease in 
the present value of annual operating and maintenance costs for Alternative 2 (when compared to the 
Status Quo). 
 
2. Risk Reduction: The Risk Reduction Effectiveness Factor is 0.95 for Alternative 2. The alternative was 
found to reduce the Risk Cost from the Status Quo. The Risk Cost (annual basis) of the Status Quo is 
about $260,000. The overall Residual Risk Cost (annual basis) is about $69,000 for Alternative 2. 
 
3. Benefit/Cost: The Benefit/Cost Ratio is a ratio of the benefit value over the cost value. A higher 
result demonstrates that the project is more cost effective for the benefits it delivers. This calculation 
allows for the quantification of factors such as environmental and social impact of a project (both during 
construction and long-term). The Benefit/Cost Ratio for Alternative 2 is a result of 1.59.  Ratios higher 
than 1.0 demonstrate that an alternative has quantifiably higher benefits than costs. 
 
Based on the results of the BCE, Alternative 2, Chemicals Systems Replacement, was determined to best 
address all aspects of the need for proposed action while balancing the impact of the work as it relates to 
the TBL concerns. 

5. Statement of the Cost to Be Incurred and/or Saved 

5.1 Capital Cost 

This project will result in a capital expenditure of $3.1 million, which includes a 20% contingency. A 
breakdown of the capital cost for this project is presented in Table 1 below, and a detailed breakdown of 
this cost estimate is contained in Appendix C of this application. The project costs presented are based on 
30% complete design drawings, prepared in November of 2023. In accordance with cost estimating 
principles, the project costs have been adjusted for inflation. 

For the construction cost estimate, a 20% contingency is included. This is consistent with the American 
Association of Cost Engineers (AACE) International Recommended Practices and Standards for a Class 2 
estimate, which is included in Appendix D. In a Class 2 estimate, the design of the project is expected to 
be between 30% to 75% complete and accurate within -15% to +20%. The AACE defines contingency as 
a specific provision for unforeseeable elements of cost within the defined project scope, particularly where 
experience has shown that unforeseeable costs are likely to occur. The 20% contingency allowance is 
included at this design stage for uncertainty in bid prices due to escalation of prices and part/equipment 
shortages that have occurred as a result of the COVID-19 pandemic and as a means to reduce the risk of 
possible cost overruns. 
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TABLE 1 

Estimated Project Capital Cost 

Description Estimated Cost 

Previous Expenditures (through December 2023) $64,000  

Remaining Design Cost $60,000 

Construction Cost  $1,761,864 

Escalation to Midpoint of Construction 5% per year $110,796 

Construction with Inflation $1,872,660 

Contingency 20% $374,532 

Construction Phase Engineering Services $408,500 

RWA Costs (PM, Temp Systems, SCADA Programming & Department Coordination) $280,000  

Total $3,059,692  

Rounded Total $3,100,000  

 

 
5.2 Operation and Maintenance Cost 

The new chemical system and building improvements will require standard, periodic maintenance activities 
that will be in line with industry standards. The RWA may see some time savings at first, due to the new 
equipment. In addition, the O&M activities for the facility will be similar to the existing facility, since there is 
no change in use. Therefore, we do not anticipate a change in overall operation and maintenance cost 
associated with this project.  

 

5.3 Bonds or Other Obligations the RWA Intends to Issue 

As a result, the annual cost of this project to a typical residential customer would be approximately $.90 
and to an average residential customer approximately $1.19, assuming a conservative financing 
assumption of RWA bonds, based on project costs of $3.1 million and existing rates.  
 
However, we expect this project to be funded by a combination of funding sources. The construction 
portion is anticipated to be funded through the Connecticut Department of Public Health’s (CTDPH) 
Drinking Water State Revolving Fund (DWSRF). By utilizing DWSRF funding, the total financing costs 
associated with this project will be reduced. Internally generated funds may also be used to fund this 
project.  
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6. Preliminary Project Schedule and Permitting 

6.1 Schedule  

The project schedule is presented below. 
 

1. Preliminary Design:     November 2023 

2. RPB Submission & Approval    January 2024 – May 2024 

3. Final Design      April 2024   

4. Bidding       May 2024 

5. Award       June 2024 

6. Construction      July 2024 to October 2025 

7. Start-up, Optimization, and Completion    October 2025 

Assuming construction is completed while the RWA operates a temporary caustic chemical feed system, 
we anticipate that active construction on this project will occur from July 2024 until October 2025. With the 
bidding requirements and lead time issues on equipment, it is anticipated that active construction will begin 
by January 2025. 

 

6.2 Permitting 

This project involves replacement of the existing chemical systems. In addition, the building improvements 
involve replacement and repairs to existing systems. This project will not result in any process changes to 
the Lake Whitney Water Treatment Plant. For these reasons, we do not believe this project will require 
permit approvals from the Connecticut Department of Public Health and will only require building 
permits/approvals from local authorities. 

7. Statement of the Facts on Which the Board Is Expected to Rely in Granting the Authorization 
Sought 

 Improves reliability and safety by replacing aging chemical feed system and building 
equipment/components. 

 Improves consistency with other RWA facilities. 

 Improves safety for RWA Treatment staff. 

 Maintains operations and operating capacity of the Lake Whitney Water Treatment Plant 
facility, a critical source of potable water for New Haven and surrounding areas.  

8.   Explanation of Unusual Circumstances Involved in the Application 

There were no unusual circumstances involved in this application.  

9. Conclusion 

The Lake Whitney Water Treatment Plant is a critical source of water supply for New Haven, CT and 
surrounding areas. The proposed chemical systems replacement and building improvements is a priority 
project for the RWA and is needed to improve the safety, reliability, and long-term viability of this important 
water supply treatment source. Further, these improvements will ultimately need to be performed, and 
delaying the project will likely result in higher future costs as the building systems continue to degrade. 
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At $3.1 million, the project maximizes the cost and non-cost benefits for the RWA. As such, the RWA has 
concluded that the proposed action is consistent with and advances the policies and goals of the South 
Central Connecticut Regional Water Authority.   


























































