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1. Statement of Application
This application is presented by the South Central Connecticut Regional Water Authority (RWA) to the
Representative Policy Board (RPB) of the South Central Connecticut Regional Water District for approval
of the Water Treatment Valve Replacement Program - Lake Gaillard Water Treatment Plant (LGWTP)
Influent Filter Valve Replacement Project. Section 19 of Special Act 77-98, as amended, requires the RPB’s
approval before the RWA commences any capital project that will cost more than $2 million. The proposed
project will cost approximately $2.69 million.
This project is part of a multi-year program that has been created to ensure that valves at RWA treatment
plants are in good working order, providing the ability to operate plants in the most efficient manner, and to
allow plant staff to perform preventive maintenance in a safe manner. Valve failures can severely disrupt
and shutdown water treatment plants and lead to regulatory violations and public health concerns. Typical
valve failures include mechanical breakdown of the gearing, faulty electrical valve actuators, and gasket
seating malfunctions. The filter influent valves at the LGWTP have been prioritized in this program, and
have been determined to need replacement. The average annual spend for the Water Treatment Plant
Valve Replacement program is anticipated to range from $100,000 to $700,000 per year, typically
alternating planning and construction years.
As way of background, the LGWTP, located in North Branford, Connecticut, went online in 1986. It is a
direct filtration plant that treats water from the Lake Gaillard surface supply. The Lake Gaillard Pump
Station, located at the LGWTP, provides treated water directly to the New Haven and Branford service
areas, and provides water indirectly to additional service areas through other pump stations and pressurereducing stations. With a rated capacity of 80 million gallons per day (MGD), the LGWTP is the RWA’s
largest water treatment facility. The plant was originally designed with a capacity of 60 MGD, and in 1991,
the plant’s design flow was expanded from 60 MGD to 80 MGD with an additional set of flocculation basins
and four filters.
A Capital Improvements Plan (CIP) was completed for the LGWTP in 2004, which evaluated the civil,
architectural/structural, process, instrumentation, electrical, and HVAC components of the water treatment
plant. Since that time, the RWA has completed various improvements projects throughout the treatment
plant. Despite the significant upgrades completed over the last 15 years, many components of the water
treatment plant are original and approaching the end of their service life. Another Capital Improvements
Plan was completed in 2015, which expanded upon the 2004 CIP, and identified systems and infrastructure
that are high priority to be upgraded or replaced due to condition or to improve reliability. The same
components evaluated in 2004 were also evaluated in 2015 with the addition of security and safety
concerns. The results from the 2015 CIP are included as Appendix B, which were used to develop the
LGWTP Filter Influent Valve Replacement Project presented in this application.
Filter operations at the LGWTP are controlled by a series of actuated butterfly valves located in the Filter
Building. There are a total of 16 actuated 30-inch filter influent valves which control flow to the filters from
the flocculation basin effluent channel. In between these control valves and the flocculation basin are three
large feed pipes. The butterfly valves are original to the water treatment facility. They do not seal completely
and are leaking. As detailed in the 2015 CIP, the typical design life for automated valves is 25 to 30 years.
As valves reach the end of their useful life, they often become obsolete and repair parts are difficult to
obtain. Replacement of the 16 critical 30-inch filter influent valves is recommended to maintain the reliability
of the LGWTP and prevent unexpected shutdowns from occurring in the future.
The Water Treatment Plant Valve Replacement program will continue work like that specific to this
Application. Valves and actuators that are included in the program are located at Water Treatment Plant
facilities and are critical to the operation and control of the plants. The valves perform a variety of functions
and are both buried or within the WTP. Due to the age and condition of the RWA’s treatment facilities, there
are many years of work that need to be completed, leading to the need for this program. In the future,
periodic replacement of valves through this program will ensure their continued functionality and
performance.
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2. Description of the Proposed Action
Tighe & Bond, an engineering and environmental services consulting firm, is providing design services for
the LGWTP Filter Influent Valve Replacement Project.
The LGWTP Filter Influent Valve Replacement Project will include sequenced isolation of the filter influent
trains and subsequent replacement of 16 critical 30-inch filter influent valves with motorized open and close
actuators.
The primary challenge with the current conditions at the treatment plant is the inability to isolate the filter
influent pipes in order to perform inspection or repair/replacement activities since there are no other
isolation valves in the present filter influent system. While a series of stop plank grooves exist in the
flocculation basin effluent channel, they do not provide effective means of stopping downstream flow to the
filters in order for them to be taken out of service while keeping the remaining filters online. Due to the
criticality of the LGWTP, only very brief shutdowns of the treatment plant can be permitted during
construction activity.
There is no efficient or effective way to isolate either of the header pipes that feed the majority of the plant
filters. Instead, temporary isolation is needed during construction by using 78-inch mechanical plugs at the
inlet to each filter influent pipe. The plugs will be installed in one pipe at a time, immediately downstream
of where the pipe commences in the flocculation effluent channel distribution chamber. Additionally, drain
taps will be installed in the pipe to monitor the plug seal and prevent any leakage from reaching the work
area. During final design, the temporary isolation system will be carefully vetted to confirm the proposed
approach and minimize cost and risk.

Specifically, the work consists of:






Demolition/Temporary Provisions
o

Install temporary scaffolding towers for each 30-inch valve replacement

o

Temporarily install stop planks in the flocculation basin effluent channel to stop flow to the
filter trains

o

Install mechanical pipe plug in the 78-inch steel header pipes

o

Install three-inch drain taps into filter influent header pipes downstream of mechanical
plugs/stop planks to confirm the temporary seals are adequately tight and to drain any flow
that seeps past the temporary plugs

o

Sequentially demolish the existing 30-inch filter influent butterfly valves and motorized
actuators for Filters 1-16

Mechanical
o

Sequentially install 30-inch filter influent butterfly valves with motorized open and close
actuators for Filters 1-16

o

Insulate associated filter influent train and repair paint to match existing conditions

Electrical
o

Work for associated wiring and conduit for proposed actuators
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This work will result in the replacement of the 16 existing 30-inch filter influent control valves and actuators.
This will prevent ongoing leakage which negatively effects plant operations and limits controls. The
procurement of the mechanical pipe plug will allow for future inspection and maintenance work (including
emergency work) on the piping, valves, and associated equipment as well as increase the safety of future
projects which may require complete removal and lockout of plant filters.

3. Need for the Proposed Action
Replacing the filter influent valves will improve the control and reliability of the LGWTP and reduce the risk
of unexpected shutdowns. Specifically, it has been determined that this project is necessary based on the
following reasons:


The existing valves do not seal completely and are leaking
o

Leakage results in decreased plant performance during filter maintenance activities

o

Leakage limits the ability to control filter operations



The existing valves are original to the facility and have exceeded their design life of 25-30 years



New filter influent valves will increase the reliability of the LGWTP, the RWA’s largest water
treatment facility



There is currently no means of isolating the filter influent piping for Filters 1-12. Purchase of a 78inch temporary mechanical plug would provide the RWA with the ability to provide provisional
isolation to these pipes for future maintenance

4. Analysis of the Alternatives to the Proposed Action
In determining the best course of action to address the filter influent valves at the LGWTP, Tighe & Bond
evaluated several different alternatives. The alternatives, listed below, included 1) a no-action approach, 2)
connecting a permanent isolation system and 3) installing a temporary isolation system – the recommended
action.
Alternative 1 – No Action: Not replacing the existing filter influent valves poses operational and
reputational risk. If the valves are left online, they will continue to leak and eventually require replacement
in the future. Replacement parts for outdated valves are more expensive and difficult to obtain. This
alternative may result in an unplanned shutdown of the LGWTP, costing the RWA time and money as well
as reputational risk, limiting the RWA’s ability to supply reliable, high-quality drinking water to customers.
Leakage in the valves is likely to worsen over time and already limits the ability to perform effective filter
maintenance activities in the filters and hampers operational flexibility by restricting filter operational flow
rates.
Alternative 2 – Permanent Isolation System: Installing a 54-inch butterfly valve on each filter train inside
the pipe gallery would provide an improved permanent solution for isolating flow to the filter influent pipes
and valves. However, 54-inch butterfly valves are expensive, large, and heavy. Installing four valves 11feet off the ground would complicate construction and likely extend the length of the project. It would also
be difficult to fit and operate these valves in the existing pipe gallery due to their size. This alternative would
still require the labor and material cost of using stop planks, draining the pipes, and temporarily plugging
the 78-inch headers with a pipe plug. While this alternative would provide the RWA with the convenience
of being able to easily isolate flow in the future, it is a costly alternative with high construction risk and is
not recommended.
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Alternative 3 – Temporary Isolation System: Installing a temporary mechanical plug in the header pipes
would effectively isolate flow to the filter influent pipes and allow for the valves to be replaced. One
mechanical plug costs less than four 54-inch butterfly valves and requires less invasive and risky
construction to the existing system. Additionally, the mechanical plug can be reused by the RWA, providing
a solution to the inability to isolate flow in the future. This recommended alternative addresses the aging
filter influent valves in a cost-effective and operationally-efficient manner.
The alternatives analysis concluded that Alternative 3 – Temporary Isolation System is most favorable in
terms of cost and ease of construction. The temporary isolation system replacement alternative was
selected for the following major reasons:


This is a more cost-effective and operationally-efficient approach to provide a means of isolating
flow.



A temporary plug involves less cutting of existing pipe, repair to insulation and repainting, as
compared to the installation of permanent 54-inch butterfly valves for isolation purposes.



The mechanical plug can be reused for future isolation needs.



The length of construction will be optimized since mechanical plugs are quicker to install than
elevated valves.

5. Statement of the Cost to Be Incurred and/or Saved
5.1

Capital Cost

This project will result in a capital expenditure of $2.69 million including a 15% 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 a
conceptual design prepared in February 2022. In accordance with cost-estimating principles, the project
costs have been adjusted for inflation.
For the construction cost estimate, a 15% contingency is included. This is consistent with the American
Association of Cost Engineers (AACE) International Recommended Practices and Standards for a Class 3
estimate, which is included in Appendix D. In a Class 3 estimate, the design of the project is expected to
be 10% to 40% complete and accurate within -20% to +30%. 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 15% contingency allowance is included at this
design stage in anticipation of items that will be further defined in subsequent phases of the design process,
as well as for uncertainty in future bid prices and as a means to reduce the risk of possible cost overruns.
Due to the escalation of prices, parts and equipment shortages, and supply chain disruptions that have
occurred as a result of the COVID-19 pandemic, additional material and bidding contingencies have been
factored into the below estimated cost.
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TABLE 1
Estimated Project Capital Cost
Cost Description

Estimated Cost

Demolition/Temporary Provisions

$368,500

Mechanical

$809,500

Electrical

$144,000

Construction Subtotal in 2022 dollars:

$1,322,000

General Conditions, Overhead, and Profit (20%)

$264,400

Escalation to Mid-Point of Construction – 10% per year

$333,600

Construction Total With Inflation

$1,920,000

Contingency (15%)

$288,000

Construction Phase Engineering Services

$280,000

RWA Cost during Construction

$198,720

PROJECT TOTAL:

$2,686,720

ROUNDED TOTAL:

$2,690,000

5.2

Operation and Maintenance (O&M) Costs

The new filter influent valves will require periodic maintenance to the valve and actuator, but valve
maintenance activities tend to be minor. In addition, the limited O&M activities for the new valves will be
similar to the existing valves, except that repair parts will be more readily available with the new valves
along with the spare parts that are included in the project scope. The replacement of leaking valves will
assist with plant operations, allowing for increased flexibility of controls and reduction in wasted water of
over 50,000 gallons per day when filters are taken out of service. However, we do not anticipate a
significant change in overall O&M costs 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 an average residential customer, assuming a conservative
financing assumption of RWA Bonds, would be approximately $0.89, based on the project cost of $2.69
million and existing rates.
For this project we expect to use RWA Bonds as well as internally generated funds.”
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6. Preliminary Project Schedule and Permitting
6.1

Schedule

The project schedule is presented below.
1. Preliminary Design:

February 2022

2. RPB Application

Submitted March 2022

3. Assuming RPB Approval & Final Design

June to August 2022

4. Permitting & Bidding

September to October 2022

5. Award

November 2022

6. Construction

December 2022 to April 2024

7. Start-up, Optimization and Punch List

May 2024

Based on the requirement to perform this work during the low-demand season (November to March), we
anticipate that active construction on this project will occur from November 2023 until April 2024. With
bidding requirements and predicted valve supply lead times, we don’t anticipate that active construction will
occur during the 2022-2023 winter season.

6.2

Permitting

This project involves replacement of valves inside of the LGWTP Filter Building and will not result in any
process changes to the water treatment plant. For these reasons, we do not expect this project will require
any special permit approvals from either local North Branford authorities or the Connecticut Department of
Public Health.
6.3 Statement of the Facts on Which the RPB Is Expected to Rely on in Granting the Authorization
Sought

7.



Assessing the condition of, and replacing as needed, valves that are critical to water treatment
plant operations has been identified as a multi-year capital program that is key to the success
of the RWA’s company-wide asset management program and its ability to deliver reliable, highquality drinking water to customers.



As an 80 MGD capacity facility, the LGWTP is the RWA’s largest and most critical water asset.
If the facility went offline due to unexpected damage or failure, the impact to the water system
and consumers could be significant.



Temporary provisions to isolate the filter influent flow is the most cost-effective solution to
provide flow isolation required to install new valves.



Mechanical plugs can be reused. This will provide the RWA with the ability to temporarily isolate
the filter influent flow in the future to perform repairs or inspections on the filter feed pipelines.

Explanation of Unusual Circumstances Involved in the Application

There were no unusual circumstances involved in this Project application. This project is part of a new
program to replace aging and underperforming valves at water treatment facilities. The average annual
spend for the Water Treatment Plant Valve Replacement Program is anticipated to range from $100,000 to
$700,000 per year, typically alternating planning and construction years.
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8. Conclusion
The LGWTP is the RWA’s largest water treatment plant. It provides water directly to the New Haven and
Branford service areas and indirectly to additional service areas through pump stations and pressurereducing stations. The proposed valve replacement will optimize construction and cost, while improving the
overall reliability of the LGWTP.
At $2.69 million, the LGWTP Filter Influent Valve Replacement Project maximizes the cost and non-cost
benefits for the RWA.
As such, the RWA has concluded that the proposed recommended action is consistent with and advances
the policies and goals of the organization and provides public health benefits to our consumers.
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Appendix C
Engineer’s Opinion of Probable Cost for Lake Gaillard Water
Treatment Plant Filter Influent Valve Replacement Project

Tighe&Bond
Lake Gaillard Water Treatment Plant Filter Influent Valve Replacement
Opinion of Probable Construction Cost
South Central Connecticut Regional Water Authority
February 2022
ITEM
1.

2.

3.

DESCRIPTION

UNIT PRICE SUB TOTAL

INSTALLATION

TOTAL

UNITS

QTY

30" Filter Influent Valves

EA

16

$2,500

$40,000

N/A

$40,000

Electrical Demolition

EA

16

$1,000

$16,000

N/A

$16,000

Scaffolding Towers - Each 30" valve

EA

16

$5,000

$80,000

N/A

$80,000

Stop Logs in Floc Basin Effluent Channel

EA

3

$5,000

$15,000

N/A

$15,000

78-inch Mechanical Plug

EA

2

$25,000

$50,000

$50,000

$100,000

3" Drain Taps on 78-inch pipe

EA

4

$2,500

$10,000

N/A

$10,000

Shutdown/Coordination Meetings

LS

1

$5,000

$5,000

N/A

$5,000

Hazardous Materials Allowance

LS

1

$2,500

$2,500

N/A

$2,500

Miscellaneous Temporary Mechanical Allowance

LS

1

$100,000

$100,000

N/A

$100,000

30" Filter Influent Butterfly Valve with Actuator, Install, Insulation

EA

16

$25,000

$400,000

$320,000

$720,000

Allowance - Supports

LS

1

$57,500

$57,500

N/A

$57,500

Painting

EA

16

$2,000

$32,000

NA

$32,000

Wiring and Conduit

EA

16

$5,000

$80,000

NA

$80,000

Controls Modifications

EA

16

$4,000

$64,000

NA

$64,000

Demolition/Temporary Provisions

$368,500

Mechanical

$809,500

Electrical

$144,000

SUBTOTAL
4.

General Conditions - 20%

5.

Escalation To Mid Point of Construction (Anticipated
January 2024) 2 years at 10% per year

6.

Contingency - 15%

$1,322,000
$264,400

$1,920,000
$288,000
CONSTRUCTION TOTAL

$2,208,000

ENGINEERING

$280,000

Design

$71,000

Bidding
Construction Administration

$6,000
$59,000

Full Time Construction Observation

$144,000

PROJECT TOTAL

$2,488,000

SAY

$2,490,000

J:\S\S1889 Regional Water Authority\00 - S1889A On-Call Services\A30 - Lake Gaillard Filter Influent Valve Replacement\Design\OPCC\Influent
Valve Replacement OPC.xlsx

Appendix D
American Association of Cost Engineers (AACE) standards

