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PROJECT BACKGROUND

Matchaponix (Mx) Water Treatment Plant

• 8.0 MGD combined surface water and groundwater treatment plant

• Surface water is supplied by the Matchaponix Brook and is treated via a 
conventional treatment scheme:

– Pre-treatment (polyaluminum chloride, potassium permanganate, carbon, lime)

– Flocculation

– Sedimentation

– Gravity filter filtration

– Post-treatment (lime, sodium hypochlorite)

• Groundwater is supplied by two on-site deep aquifer ASR* wells that feed directly 
to the Mx WTP’s 3.0 MG finished water storage tank
* ASR = aquifer storage and recovery
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Mx WTP Overall Site Plan

Mx WTP Aerial
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Surface Water Intake Structure

Mx WTP Surface Water Intake Structure – History 
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Mx WTP Surface Water Intake Structure – History 

Mx WTP Surface Water Intake Structure
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Mx WTP Surface Water Weir

Mx WTP Raw Water Piping Access
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Mx WTP Raw Pumping Station

Project Tasks

• Institute design-build (D-B) solution

• Improve safety aspects of screen cleaning and maintenance

• Ensure/reinforce 8.0 MGD supply capability

• Provide better method with which to remove sediment from 

intake structure

• Create remote operation for cleaning of screens
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WHAT IS DESIGN-BUILD?

What is Design-Build? 
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What is Design-Build? (cont’d) 

Project Delivery System Typically Includes:

• Engineering Design Services

• Permitting / Regulatory Services

• Construction Services

• Start-Up Services

In two words: Complete Package

Breaking (NJ) News
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Breaking (NJ) News Factoids

• NJ State Senate Bill No. S2874 signed into law by Gov. Murphy on 4/30/2021

• Establishes procedures for awarding of design-build contracts

• Affects any contracting unit (government entity) that enters into contracts pursuant to P.L.2007, c.137

• Qualifications based selection process – price only considered in second phase of selection process

• Contracting unit must appoint/designate a licensed individual to provide technical advice

• Minimum of two, maximum of six, D-B proposals are to be solicited

• Project costs must equal or exceed $5.0M

PROJECT CHALLENGES
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Surface Water Intake Replacement Challenges

• Environmental

• Hydrological

• Access

• Operations

Surface Water Intake Replacement Challenges:

ENVIRONMENTAL

 Wetlands

 Bog turtle

 Minimum ½ foot per second (fps) fish darting velocity
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Surface Water Intake Replacement Challenges:

HYDROLOGICAL

 Storm events

 Flood plain inundation

 Minimum passing flow

Surface Water Intake Replacement Challenges:

HYDROLOGICAL

 Storm events
 Two hour window to “clear out”
 24 hour event cycle for conditions to stabilize back to normal

 Flood plain inundation
 Impact to areas far beyond the stream banks
 Damage to equipment stationed nearby
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Surface Water Intake Replacement Challenges:

HYDROLOGICAL

NJDEP‐BWA Permit Minimum Passing Flow: 7.3 cfs = 3,276 gpm

Stream Diversion of 4.025 MGD on 7/12/2017 = 2,795 gpm

Maximum Recorded Flows 2017

Surface Water Intake Replacement Challenges:

ACCESS

 Structure dewatering

 Brook by-pass system
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Upstream Cofferdam

Dewatered Intake
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By-Pass Pump Suction

By-Pass Pumping System
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By-Pass Pump Discharge

PROJECT DELIVERABLES
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Checklist for a safer, higher functioning intake

• New, more efficient intake screens

• Air burst system internal to screens

• Air scour system external to screens at floor of intake structure

• Dual 16” slide gates at the downstream side of the intake

• New walkway

• Existing: Four (4) 10” diameter by 21’-10” long SS well screens

 “H” shaped pattern layout

 Geared towards deep well aquifer, groundwater applications

• Proposed: Two (2) 21” diameter by 7’-8” long Type 304 SS screens

 Hendrick “T-Intake” wedge wire wound screens specific to surface 

water applications 

• Existing 16” flange connection points (based on original design, but found to 

be 12”)

• 30” DIP raw water gravity feed from combined intakes to raw water pump 

station (three VTPs)

Intake Screens
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Original Design

Existing Intake Screens
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Design Details

• Fundamental criteria for surface water intake screens:

 Maximum inlet velocity of 0.5 feet per second (fps) 

 30% redundancy in screen surface area

• Based on 8.0 MGD (5,556 gpm) targeted screen inflow and 0.5 fps threshold:

 Two screens, each capable of handling 2,778 gpm, will be necessary.

 Accounts for the available screen open surface area with ⅛” (0.125”) slots.

• Based on 30% oversizing to account for blinding off of the screens:

 Each screen is capable of intaking 3,611 gpm

 Former screens had ¼” (0.25”) slot openings; new screens with ⅛” slot 

openings condition raw water to a greater extent

Intake Screen Design Criteria and Parameters
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Intake Screen Shop Drawing

Intake Screen Detail
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Intake Screens

Air Burst System Plan
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Air Burst System Delivery System

Air Scour System
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Slide Gates

Site Plan
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Surface Water Intake Replacement Challenges:

OPERATIONS

 Raw water pump station isolation

 Water treatment plant continuity

CONSTRUCTION
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Central Construction Facets

• Cofferdams upstream and downstream
 Deployment
Maintenance

• Concrete coring of existing reinforced 16” concrete wall
• HDDing of dual 2” air supply and dual 1” electrical HDPE lines
• Install air burst supply and storage system
• Install two (2) new intake screens
• Install two (2) 16” slide gates
• Install 2” SS air scour header system
• Install articulated concrete mat downstream of intake structure

Cofferdams
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Concrete corer for 16” slide gates

Concrete cored holes for 16” slide gates
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Screens and Air Scour Piping Installed

Slide Gates Installed
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Articulated Concrete Mat

START UP
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Moving Parts

Only two major moving parts involved with start up:

1. Air burst delivery system compressors

2. Electrically actuated slide gates 

Minor moving parts:

• Air burst system solenoid valves

• Air scour system solenoid valves

• SCADA system and HMI screen modifications

Air Burst System
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SUMMARY

Take Aways

• Advanced project planning imperative i.e.: seasonal challenges

• Communications!

• Understand regulatory constraints

• Owner and designer/builder partnership critical

• Project delivered on time, on budget, and on expectation
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THANK YOU

David Applegate, P.E.
dapplegate@kielybuilds.com
908-745-8871

61


