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1.0 Executive Summary 

The purpose of this Engineering Report is to document planned improvements to the Oakridge 

Water District water treatment plant located at 400 Oakridge Drive, South Salem.   

The project is required to treat and remove a group of carcinogenic bioaccumulating chemicals 

generally known as PFAS. In February of 2021, concentrations of PFAS were found in all five of 

the water supply wells and Well #6 was above maximum contaminant levels (MCLs) and the 

District was issued a Notice of Violation by the Westchester County Department of Health 

(WCDOH) on March 1, 2021. The WCDOH has required the District to develop a plan to address 

the water quality violations by May 31, 2021. Appendix A includes a copy of the Notice of 

Violation. Additionally, in May the second quarterly samples were collected and the test results 

showed that Wells #2, #6, and #7 had levels above the MCL.  

The project proposes the design and construction of an expansion to the water treatment plant 

to further treat the water from all of the existing wells with the use of carbon filtration (GAC). 

The 40-foot by 38-foot expansion of the water plant will further require improvements to the 

booster pumps, treatment chemicals, valves, meters, and other appetences.  
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2.0 Project Background & History 

2.1 Site Information 

The Oakridge Water District serves approximately 900 people in the Oakridge development and 
surrounding area located on Route 123 in the Town of Lewisboro, Westchester County, New York. 

At the location of the water treatment plant, the topography gently slopes upward to the 
northwest. The water treatment facilities are located on the southwest side of the Oakridge Drive 
development. To the east of the treatment plant is a recreational facility, apartment complexes 
and a man-made pond central to the development. To the west is a forested low rocky outcrop. 

2.2 Geologic conditions  
Major soil types in the vicinity include the Charlton-Chatfield Complex, 0 to 15 percent slopes, 
very rocky and Urban land-Charlton complex, 3 to 8 percent slopes. The Charlton-Chatfield 
complex consists of gravelly fine sandy loam, well drained, with a depth to restrictive layer of 
more than 80 inches. To the west of the project is the Chatfield-Hollis-Rock outcrop, 0 to 15 
percent slopes, very rocky. 

2.3 Environmental resources  
The man-made pond within the Oakridge development flows to an unnamed stream (Class A) 
tributary to the Siscowit Reservoir to the southwest, part of the Connecticut water supply system.  

There are state wetlands to the north, south and southeast of the water treatment facilities. The 
facility is within the NYS DEC buffer area of the palustrine forested, seasonally flooded wetland 
complex to the south. 

There are no critical habitats or endangered species in the vicinity as mapped by the NYS DEC 
Enviromapper. 

2.4 Floodplain considerations  
The project area is in Zone X, minimal flood risk area, as on FIRM Panel 36119C0185F, effective 
9/28/2007. 

2.5 Cultural Resources 
The New York State Office of Parks, Recreation and Historic Preservation concluded that this 
project will have no impact on archaeological and/or historic resources listed in or eligible for the 
New York State and National Registers of Historic Places (letter 8/10/2018). 

 



Engineering Report   Oakridge Water District Improvements 
   PFAS Treatment 
   

Delaware Engineering, D.P.C.  3 

3.0  Ownership & Service Area 

The Town of Lewisboro owns the water system and water plant known as the Oakridge Water 

District (District). Included in the distribution area are 278 condominiums, 22 single-family 

residences, a commercial area plus a new section of approximately 40 townhomes. Source water 

is drawn from a system of five ground water wells. All supply lines from the wells are connected 

to a common header and flow into the treatment facility through a 4-inch PVC main. 

3.1 Existing Facilities 
The existing water treatment plant consists of five raw water supply wells, mix media filters, and 
green sand filtration to remove high levels of iron and manganese.  

The water is disinfected with sodium hypochlorite and pumped to the 95,000-gallon water 
storage tank.  

The system flows for typical average over 50,000 gpd. 

  2018 2019 2020 
Total Annual Flow 18,314,000 Gallons 18,187,000 Gallons 19,853,000 Gallons 
Average Gallons per 
Month 

1,526,167 Gallons 1,515,583 Gallons 1,654,417 Gallons 

Average Gallons per 
Day 

50,872 GPD 50,519 GPD 55,147 GPD 

        
        

  
 

3.2 Need for Project 
The project is required to treat and remove a group of carcinogenic bioaccumulating chemicals 

generally known as PFAS. In February and May 2021, concentrations of PFAS were found in all 

five of the water supply wells and Well #2, Well #6, and Well #7 were above maximum 

contaminant levels (MCLs). After the February test results, the District was issued a Notice of 

Violation by the Westchester County Department of Health (WCDOH) on March 1, 2021. The 

WCDOH has required the District to develop a plan to address the water quality violations by May 

31, 2021. Appendix A includes a copy of the Notice of Violation. 

PFOA levels ranged from 6.13 up to 11.4 ppt 
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PFOS levels ranged from 3.87 up to 15.5 ppt 

Appendix B includes the water quality data from the wells.  

3.3 Capacity Development 
The facility has sufficient water supply for the District. The water treatment plant and the water 
system are operated by VRI and is staffed with certified water treatment plant operators.  

The Town’s DPW oversees VRI’s operation of the plant and ensures that there are sufficient funds 
to operate the facility.  

The Capacity Development Program Evaluation Form is attached in Appendix G.  
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4.0 Alternative Analysis 

4.1 Description 
As required by New York State water quality standards, the District sampled all of its water supply 
wells in February and May of 2021. It was discovered that all five the wells had PFAS and Well #2, 
Well #6, and Well #7 had PFOS and/or PFOA above the maximum contaminate level of 10 ppt.  

The plant has a capacity of 75,000 gpd.  

Each of the mixed media filters and the green sand filters have a capacity of 140 gpm, per 
treatment train.   

Well capacities are as follows: 

· Well #2- 21.5 GPM 
· Well #4- 33 GPM 
· Well #5- 35 GPM 
· Well #6- 24 GPM 
· Well #7- 33 GPM 

 

The wells are typically operated in two groups. wells 2, 4 & 7 or 2, 6 &7 are run together, for a 
combined average GPM of 80-90. Well #5 is not normally used because it has a much higher 
iron levels than the rest of the wells.  

Each treatment train has a flow reducer to limit the flow to a maximum of 140 gpm. This allows 
all the wells to be on, if needed, and not exceed the rated capacity of each treatment train.  

4.2 No Action Alternative 
The water district took the highest contaminated well out of service and sampled the PFAS levels 
in the combined remaining wells. By taking Well #6 out of service, the PFAS levels are below the 
MCL of 10 ppt.  

However, keeping Well #6 off line permanently is not a solution because it would leave the 
district short of the required water supply.  

Additionally, sampling collected on May 5, 2021 showed PFAS above the MCL for Well #2, Well 
#6, and Well #7.  

Therefore, the no action alternative is not feasible. 

4.3 Add GAC Filtration Alternative 
GAC filtration is an established method for the removal of PFAS to non-detection levels (below 2 

ppt). It is a well establish best technology available for this type of treatment. For the flows at 
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Oakridge 75,000 gpd and operating range of 80 to 140 gpm, a Calgon Model 8 two vessel system 

with 20,000# of F400 GAC in each vessel is recommended.  

Redundancy will be achieved by having two vessels each one with the full capacity of the wells 

(140 gpm). The vessels will be able to run in parallel or in series. Normal operation will be in series 

and parallel operation will be used when one vessel is down because of the need to change media 

or other maintenance.  

Additionally, the WTP has TOC in the 1.5 to 3 mg/l range. Total organic carbon (TOC) is presumed 

to be the precursor of THMs formed after chlorination during water treatment, and TOC is readily 

removed by granular activated carbon (GAC).  

By using GAC filters for PFAS removal, the reduction of total organic carbon (TOC) prior to 

disinfection is also expected to nearly eliminated the precursors of THM and address this water 

quality problem for the District.  

Appendix C includes product information for the GAC treatment system. Figure 3 shows the 
needed GAC equipment.  

4.4 Ion Exchange Alternative 
Ion exchange treatment requires a resin specifically manufactured for removal of PFAS. Purolite 

is an ion exchange resin that is a single use PFAS-selective resin (PFA694E).  

Based on a flow rate range of 35 gpm minimum to 140 gpm maximum, an AdEdge treatment skid 

Model APU-4896-2-LL-MVH, 2 x 48” dia x 96” high filter to operate in lead/lag is recommended.  

The water entering the ion exchange treatment must go through pre-treatment to remove 

oxidants (chlorine and permanganate), iron and manganese, TOC, and suspended solids.  

A 5-micron filter is needed to address the suspended solids and there is existing iron and 

manganese treatment at the WTP. However, the treatment system will still need to address the 

TOC (1.5 to 3 mg/l) and the potential for oxidants to be present in the influent to the ion exchange 

system.  
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Because of the constraints on the water quality entering the ion exchange system and the water 

quality at the plant, it is likely that the ion exchange treatment would experience premature 

failure and breakthrough of the PFAS.  This condition would lead to more frequent media 

exchanges than predicted under ideal conditions.  

Appendix D includes product information for this proposed equipment. Figure 4 shows the 

required Ion Exchange treatment units.  

4.5 RO Alternative 
RO treatment has been shown to filter out PFAS. However, there are many obstacles to using and 

RO system to treat PFAS at a small municipal WTP. RO is sensitive to the presence of iron and 

manganese, and oxidants. RO has recovery of 90 to 95% which means 5 to 10% of the pumped 

well water would be returned to the wastewater plant with elevated levels of PFAS that would 

flow through the WWTP and be discharged to the stream.  

Additionally, we reached out to several manufactures and suppliers of RO treatment systems and 

they all responded that RO is not a viable alternative for Oakridge WTP due to the low flows and 

water quality.  

Thus, RO is not a viable alternative.  

4.6 Additional Upgrades  
The WTP will need to address some additional upgrades to expand its treatment process. They 
include: 

· Replacing the booster pumps in-kind 
· Replacing the jockey pump in-kind 
· Replacing the high flow pump and add a 2nd pump in-kind 
· Replacing influent flow meter in-kind 
· New effluent master meter 
· Replacing static mixers 
· Replacing injection quills 
· Replace piping and lower to a workable level (4 to 5 feet above FF) to allow safe access 

to valves.  
· Additional instrumentation and controls 
· Chemical storage area 
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4.7 Cost Estimate 
Appendix E includes a detailed breakdown of the expected capital costs to implement the 
improvements at the water treatment plant. 

Alterative 1, GAC Treatment, capital costs are summarized as follows: 

· $158,000 -Site Work 
· $405,000 – Building Work 
· $254,000 - Piping 
· $512,500 – GAC Filters 
· $162,000 – Pumps and Misc Equipment 
· $224,000 – 15% Contingency 
· $224,000 – 15% Engineering 
· $1,939,500 - Total  

Alterative 2, Ion Exchange Treatment, capital cost are summarized as follows: 

· $158,000 -Site Work 
· $405,000 – Building Work 
· $254,000 - Piping 
· $380,000 – GAC Filters 
· $162,000 – Pumps and Misc Equipment 
· $204,000 – 15% Contingency 
· $204,000 – 15% Engineering 
· $1,767,000 - Total  

Both the GAC media and the Ion Exchange media cost approximately $30,000. Because of the 
water quality at the Oakridge Plant (TOC, oxidants, iron, hardness) the expected life of the ion 
exchange media is expected to be six months vs 18 months for GAC.  

The present worth analysis of the two alternatives is as follows: 

GAC Treatment Alternative Ion Exchange Alternative 
Capital Cost - $1,939,500 Capital Cost -$1,767,000 
Annual Media Cost - $20,000 Annual Media Cost - $60,000 
 Annual Cartridge Cost - $10,000 
20-year cost =$2,339,500 20-year Cost =$3,167,000 
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4.8 Non-Monetary Factors 
RO is a non-feasible alternative.  

Ion Exchange can remove PFAS but because of the water quality at the Oakridge Water Plant 
(TOC, Ion and Manganese, Chlorine, Permanganate, suspended solids), this alternative could be 
unreliable. 

 GAC filters are a proven technology that removes TOC and is forgiving for water quality issues 
that exist at Oakridge. Thus, it is expected to be the more reliable treatment method.  
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5.0 Recommended and Selected Alternatives 

Treating PFAS with GAC filtration is the recommended alterative. It provides the most reliable 

treatment alterative at the lowest present worth cost.  

 

A system of two GAC filters each one with 100% capacity will be provided. The filters will be 

piped to allow for operation in series or parallel. The normal operation will be series to provide 

the greatest level of treatment to ensure PFAS is removed to non-detection levels.  

 

The water plant will be able to operate as usual with three wells on at a time and have the ability 

to run all five wells at the same time.  

 

The existing treatment plant will be expanded to accommodate the proposed equipment as shown 

in Figure 2 and Figure 5.  

5.1 Project Cost 
 

The total project cost is $1,939,500. The Town has applied and will continue to apply for grants 

and DWSRF financing for the project. 

If no grants are obtained, the total capital costs will be paid by a municipal bonds. The debt 

service would be paid by the 340 water users of Oakridge Water District. At 20 years, using an 

annual interest rate of 4%, the annual payment is approximately $142,711.80. 

 

The current water rates that are assessed quarterly for a typical water user are $55 base; $7 per 

1,000 gallons for first 7,000 gallons; $8 per 1,000 gallons for over 7,000 gallons to 27,000 gallons; 

$9 per 1,000 gallons above 27,000 gallons. 

 

For a typical residential condominium that uses 80,000 gallons per year, the proposed project 

would increase their yearly water cost from approximately $664.00 to $1,084.  
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5.2 Project Schedule 
 

The proposed project schedule is as follows: 

· Submit Engineering Report to WCDOH by 5/31/2021 

· Receive WCDOH approval of Report by 12/31/2021 

· Authorize Design by 12/31/2021 

· Submit Design to WCDOH by 5/1/2022 

· Receive WCDOH approval of design plans by 12/31/2022 

· Authorize Bids by 12/31/2022 

· Receive Bids by 3/1/2023 

· Issue notice to Proceed by 4/1/2023 

· Start construction by 5/1/2023 

· Complete construction by 12/31/2023 
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Project Name: Oakridge PFAS Upgrades
Project# : Delaware Engineering, D.P.C.
Date: 5/26/2021
Prepared By: R. Flores

ID Description Quantity Units Materials Labor Equipment Total Unit Cost Subtotals
1 Site Work

1.1 Mobilization 1 LS $40,000.00 $40,000.00 $40,000.00
1.2 Sedimentation and Erosion Control 1 LS $1,000.00 $5,000.00 $6,000.00 $6,000.00
1.3 Site Excavation 1 LS $40,000.00 $40,000.00 $40,000.00
1.4 Yard Piping 1 LS $2,000.00 $60,000.00 $62,000.00 $62,000.00
1.5 Restoration 1 LS $10,000.00 $10,000.00 $10,000.00

$158,000.00
2 GAC Building

2.1 Foundation 1 LS $25,000.00 $25,000.00 $50,000.00 $50,000.00
2.2 Slab and Equipment Pad 1 LS $10,000.00 $15,000.00 $25,000.00 $25,000.00
2.3 Building 1 LS $100,000.00 $200,000.00 $300,000.00 $300,000.00
2.4 Doors and Windows 1 LS $20,000.00 $10,000.00 $30,000.00 $30,000.00

$405,000.00
3 Piping

3.1 Process Piping 1 LS $45,000.00 $15,000.00 $60,000.00 $60,000.00
3.2 Flow Meter 1 LS $3,500.00 $3,500.00 $7,000.00 $7,000.00
3.3 Backflow Preventor 1 LS $5,000.00 $2,000.00 $7,000.00 $7,000.00
3.4 Backwash tank and pumps 1 LS $40,000.00 $20,000.00 $60,000.00 $60,000.00
3.5 Piping 1 LS $20,000.00 $40,000.00 $60,000.00 $60,000.00
3.6 Electrical 1 LS $30,000.00 $30,000.00 $60,000.00 $60,000.00

$254,000.00
4 GAC Filters

4.1 20,000 Lbs GAC System 1 LS $320,000.00 $100,000.00 $10,000.00 $430,000.00 $430,000.00
4.2 GA Carbon - Filtrasorb 400 1 LS $30,000.00 $2,500.00 $32,500.00 $32,500.00
4.3 Manifold System 1 LS $40,000.00 $10,000.00 $50,000.00 $50,000.00

$512,500.00
5 Pumps

5.1 Jocky 1 EA $7,000.00 $5,000.00 $12,000.00 $12,000.00
5.2 Booster 2 EA $15,000.00 $15,000.00 $30,000.00 $60,000.00
5.3 High Flow 2 EA $30,000.00 $15,000.00 $45,000.00 $90,000.00

$162,000.00
Cost Summary 

2021 Construction Cost Subtotal $1,491,500.00

15% Contingency 224,000.00$          

15% Engineering (Preliminary, Design, Construction) 224,000.00$          

Project Costs $1,939,500.00

Conceptual Cost Opinion Oakridge Water System PFAS GAC Treatment



Project Name: Oakridge PFAS Upgrades
Project# : Delaware Engineering, D.P.C.
Date: 5/26/2021
Prepared By: R. Flores

ID Description Quantity Units Materials Labor Equipment Total Unit Cost Subtotals
1 Site Work

1.1 Mobilization 1 LS $40,000.00 $40,000.00 $40,000.00
1.2 Sedimentation and Erosion Control 1 LS $1,000.00 $5,000.00 $6,000.00 $6,000.00
1.3 Site Excavation 1 LS $40,000.00 $40,000.00 $40,000.00
1.4 Yard Piping 1 LS $2,000.00 $60,000.00 $62,000.00 $62,000.00
1.5 Restoration 1 LS $10,000.00 $10,000.00 $10,000.00

$158,000.00
2 Treatmente Building

2.1 Foundation 1 LS $25,000.00 $25,000.00 $50,000.00 $50,000.00
2.2 Slab and Equipment Pad 1 LS $10,000.00 $15,000.00 $25,000.00 $25,000.00
2.3 Building 1 LS $100,000.00 $200,000.00 $300,000.00 $300,000.00
2.4 Doors and Windows 1 LS $20,000.00 $10,000.00 $30,000.00 $30,000.00

$405,000.00
3 Piping

3.1 Process Piping 1 LS $45,000.00 $15,000.00 $60,000.00 $60,000.00
3.2 Flow Meter 1 LS $3,500.00 $3,500.00 $7,000.00 $7,000.00
3.3 Backflow Preventor 1 LS $5,000.00 $2,000.00 $7,000.00 $7,000.00
3.4 Backwash tank and pumps 1 LS $40,000.00 $20,000.00 $60,000.00 $60,000.00
3.5 Piping 1 LS $20,000.00 $40,000.00 $60,000.00 $60,000.00
3.6 Electrical 1 LS $30,000.00 $30,000.00 $60,000.00 $60,000.00

$254,000.00
4 Ion Exchage Filters

4.1 Cartrige Filters 1 LS $30,000.00 $15,000.00 $45,000.00 $45,000.00
4.2 Ion Exchage Filters - (2) 4' dim by 8' H 1 LS $145,000.00 $75,000.00 $220,000.00 $220,000.00
4.3 Piping 1 LS $20,000.00 $20,000.00 $40,000.00 $40,000.00
4.4 Electric and controls 1 LS $30,000.00 $15,000.00 $45,000.00 $45,000.00
4.5 Media 1 LS $30,000.00 $30,000.00 $30,000.00

$380,000.00
5 Pumps

5.1 Jocky 1 EA $7,000.00 $5,000.00 $12,000.00 $12,000.00
5.2 Booster 2 EA $15,000.00 $15,000.00 $30,000.00 $60,000.00
5.3 High Flow 2 EA $30,000.00 $15,000.00 $45,000.00 $90,000.00

$162,000.00
Cost Summary 

2021 Construction Cost Subtotal $1,359,000.00

15% Contingency 204,000.00$          

15% Engineering (Preliminary, Design, Construction) 204,000.00$          

Project Costs $1,767,000.00

Conceptual Cost Opinion Oakridge Water System PFAS Ion Exchange Treatment
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