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1.0 INTRODUCTION 

This Basis of Design Report (BODR) has been prepared by Tetra Tech NUS, Inc. (Tetra Tech) for the 

Mid-Atlantic Division of the Naval Facilities Engineering Command (NAVFAC) under Contract Task Order 

(CTO) WE25 of the Comprehensive Long-Term Environmental Action Navy (CLEAN) contract number 

N62470-08-D-1001.  The BODR presents the design basis for implementing a well-head treatment 

remedy for Aqua New York (ANY) water supply wells N-8480 (Well No. 3) and N-9338 (Well No. 4) 

located at the Seaman’s Neck Road Facility.  Implementation of the design and construction of the 

remedy is authorized under the Navy’s Record of Design (ROD), dated January 2003.  The ROD 

addresses historic releases from Navy and Northrop Grumman property located generally north and 

hydraulically upgradient of the Seaman’s Neck Road Facility.    

Trichloroethene (TCE) has been detected in the water supply wells at concentrations up to approximately 

2.1 micrograms per liter (µg/L) and has generally been trending upward since first detected in 2006, 

especially during peak water usage in the summer of each year.   Monitoring wells directly upgradient of 

the well field did not exhibit detectable concentrations of TCE in groundwater.  In addition, a groundwater 

investigation conducted in 2009, indicates that the primary flow path of contaminated groundwater in this 

area is east of the well field and/or at a depth below the well field extraction wells.  Additional investigation 

of contaminated groundwater is continuing.  The New York State Department of Health (NYSDOH) 

maximum contaminant level (MCL) for TCE is 5 µg/L.  A summary of TCE data trends is presented in 

Appendix A.  This BODR is presented in the format provided in the Recommended Standards for Water 

Works, 2007 Edition.   

1.1 GENERAL INFORMATION 

a. Description of the existing water works and sewage facilities: 

Aqua New York’s Nassau County service territory currently operates eight (8) individual plant sites.  The 

water supply is obtained from the Magothy formation and Upper Glacial Aquifer through eighteen (18) 

source wells.  All eighteen (18) wells provide a combined available capacity of 52.13 million gallons per 

day (MGD). 

This report focuses on the Seaman’s Neck Road facility, which is located at: 

670 Seaman’s Neck Road 
Levittown, NY  11783 
 

At the Seaman’s Neck Road Facility, there are two operating wells (N-8480 and N-9339) and one inactive 

well (N-3893) (Table 1.1).  The site’s authorized capacity is 6.05 MGD. The rated capacity of the two 

pumping wells is 4,200 gallons per minutes (gpm) or 2,100 gpm per well.  Raw water treatment at the 

Seaman’s Neck Road Facility consists of pH adjustment, disinfection, and iron removal for the active 

wells.  Sodium hydroxide is currently being used for pH adjustment. Sodium hypochlorite is used for 
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disinfection and iron oxidation.  An iron filtration system was installed in 2002 to remove naturally 

occurring iron from the raw water.  A long chained polyphosphate product (Calciquest) is used for 

corrosion control in the un-lined portion of the distribution system. 

 

Table 1.1: Summery of Existing Supply Wells (Seaman’s Neck Road Facility) 

ANY Well  NYSDEC Year Placed in 
Service 

Well Depth 
(feet) 

Approved 
Capacity Comment 

 No. 2 N-3893 1952 151 2.016 Inactive 

No. 3 N-8480 1969 655 3.024 Active 

No. 4 N-9339 1979 649 3.024 Active 

  NYSDEC:  New York State Department of Environmental Conservation 

Sewerage services are provided by Nassau County’s Department of Public Works (NCDPW). 

 

b. Identification of the municipality or area served: 

Aqua New York’s Nassau County service territory presently supplies potable water to an estimated 

population of 173,000 through approximately 44,380 metered service connections. Geographically, the 

water supply service area covers approximately 26 square miles within the southeastern portion of 

Nassau County in the Towns of Hempstead and Oyster Bay. 

Adjacent water purveyors to Aqua New York (“Aqua NY” or “ANY”) include the Town of Hempstead, and 

East Meadow Water District to the north, the Long Island Water Corporation, and Freeport Village to the 

west, South Farmingdale and Massapequa Water District to the east and the Suffolk County Water 

Authority to the far east. 

c. Name and mailing address of the owner or official custodian: 

This construction project is a joint effort between NAVFAC and ANY, a private water service utility.  The 

construction project will be funded by the Navy’s Environmental Restoration (ER) Program.  Upon 

completion of construction and proveout, the facilities will be conveyed to Aqua New York.   

The Navy’s Point of Contact for this project is: 

Ms. Lora Fly 
Remedial Program Manager 
NAVFAC Mid-Atlantic, Northeast IPT 
9742 Maryland Avenue, Building Z-144 
Norfolk, VA 23511-3095 
Phone: 757-341-2012 
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The parcel of land and water supply facility is owned by Aqua New York.   

Aqua New York 
Joseph Trotta, Director, Laboratory 
60 Brooklyn Avenue 
Merrick, NY 11566 
(516)378-3922 

 

d. Imprint of professional engineer's seal or conformance with engineering registration 
requirements of the individual state or province: 

Certification is provided on the Title Page of this BODR.   

1.2 EXTENT OF WATER WORKS SYSTEM 

a. Description of the nature and extent of the area to be served: 

Aqua New York’s Nassau County service territory presently supplies potable water to an estimated 

population of 173,000 through approximately 44,380 metered service connections. Geographically, the 

water supply service area covers approximately 26 square miles within the southeastern portion of 

Nassau County in the Towns of Hempstead and Oyster Bay.  Based on the existing water supply system, 

the Seaman’s Neck Road Facility provides water predominately to the northeastern portion of the service 

territory.   

b.   Provisions for extending the water works system to include additional areas: 

This BODR provides no provisions for extending or expanding the water works system.   

c. Appraisal of the future requirements for service, including existing and potential 

industrial, commercial, institutional, and other water supply needs: 

Additional water supply needs in the area are not anticipated.  In the event that additional water is to be 

obtained from this area, the quality of groundwater would be reviewed and the need to provide additional 

treatment, if any, would be evaluated at that time.   

1.3 JUSTIFICATION OF PROJECT 

a. Where two or more solutions exist for providing public water supply facilities, each of 
which is feasible and practicable, discuss the alternatives. Give reasons for selecting the one 

recommended, including financial considerations, operational requirements, operator 
qualifications, reliability, and water quality considerations: 

TCE has been detected in the Seaman’s Neck Road facility’s source water at a maximum concentration 

of 2.1 µg/L in September 2009. Some seasonal variation appears to be occurring with the TCE 

concentration, but there appears to be a general trend of increasing concentrations (Appendix A).  The 

maximum anticipated VOC concentration at the Seamans Neck Road Facility, as well as the duration of 
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impact, is uncertain.  Based on evaluation of existing groundwater data in the area, the maximum influent 

TCE concentration has been estimated to be 10 to 50 µg/L.  Higher concentrations of TCE have been 

detected in groundwater samples collected from below the depth of the Seaman’s Neck Road Facility 

supply wells and in monitoring wells to the east of the Facility.  In addition, other non-Navy-related VOCs 

(tetrachloroethene [PCE]) have been detected in shallower monitoring wells north of the Seaman’s Neck 

Road Facility.        

The New York State Department of Health (NYSDOH) drinking water standard for TCE is 5 µg/L in 

potable water supply systems.  Notification, additional monitoring, and treatment are required at lower 

concentrations.  The objective of this BODR is to reduce TCE concentrations in the plant effluent to 0.5 

µg/L or less. 

Two “Best Available Technologies” for the treatment of TCE were evaluated.  One technology is packed 

tower aeration (PTA), also known as air stripping.  The other technology is liquid phase granular activated 

carbon (GAC).  Typically, GAC is the preferred method when dealing with low concentrations of VOCs 

that can effectively be adsorbed on GAC, and PTAs are used when higher concentrations are anticipated 

or poorly adsorbed VOCs are present.   

An evaluation of air stripping and GAC treatment options were developed and evaluated.  This evaluation 

is detailed in Appendix B, and evaluated four options, as follows: 

Option A – Liquid phase GAC before the iron removal plant;  

Option B – Liquid phase GAC after the iron removal plant;  

Option C – Air stripping after the iron removal plant, assuming the maximum TCE concentration 

entering the well field would remain less than 50 µg/L; and   

Option D – Air stripping after then iron removal plant, assuming the maximum TCE concentration 

entering the well field would exceed 50 µg/L. 

Based on this evaluation, the Navy in consultation with Aqua New York identified Option B – liquid phase 

GAC after the iron removal plant, as the preferred option for addressing TCE in these water supply wells.  

Since there is a potential that higher concentrations of VOCs can enter the system in the future, the Navy 

is installing additional monitoring wells in the area to better evaluate the type, concentration, and duration 

of VOCs that may be entering the well field in the future.  In addition, space is being reserving at the 

facility to install an air stripping pre-treatment system to address the potential for higher concentrations of 

VOCs (e.g., TCE at a concentration greater than 50 µg/L for an extended period of time) or the significant 

presence of poorly adsorbed VOCs (e.g., cis-1,2-dichloroethane).    
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1.4 SOIL, GROUNDWATER CONDITIONS, AND FOUNDATION PROBLEMS  

a. The character of the soil through which water mains are to be laid: 

A soil investigation was conducted at the facility in February 2010.  The Geotechnical Report is presented 

in Appendix C.  The soils at the Seaman’s Neck Road Facility to a depth of 30 feet below ground surface 

are classified as tan-brown, fine to coarse sand, with some fine gravel and a trace of silt (USCS: SW, 

gravelly sand).    

b. Foundation conditions prevailing at sites of proposed structures: 

A soil investigation was conducted at the facility in February 2010.  The Geotechnical Report is presented 

in Appendix C.  The soils at the Seaman’s Neck Road Facility to a depth of 30 feet below ground surface 

are classified as tan-brown, fine to coarse sand, with some fine gravel and a trace of silt (USCS: SW, 

gravelly sand).    

 c. The approximate elevation of ground water in relation to subsurface structures: 

A soil investigation was conducted at the facility in February 2010.  The Geotechnical Report is presented 

in Appendix C.   Groundwater was encountered at approximately 23 feet below ground surface.   

1.5 WATER USE DATA 

a. A description of the population trends as indicated by available records, and the estimated 

population which will be served by the proposed water supply system or expanded system 20 
years in the future in five year intervals or over the useful life of critical structures/equipment 

Additional water supply needs in the area are not anticipated.  The design is based on the current 

authorized capacity.  In the event that additional water is to be obtained from this area, the quality of 

groundwater would need to be evaluated and the need to provide additional treatment would be 

evaluated at that time.   

b. Present water consumption and the projected average and maximum daily demands, 

including fire flow demand: 

Water supply well pump No. 3 is rated for 1,800 gpm, while water supply well pump No. 4 is rated for 

2,100 gpm.  Each well has a state authorized capacity of 2,100 gpm or a total capacity of 4,200 gpm 

(6.05 MGD).  Based on recent plant records, on an annual basis, the plant operates at approximately 34 

percent of maximum capacity (1,428 gpm average or 3,000 hours per year at maximum capacity).  

Typical operation is for one of the wells to operate the majority of the time year round, and the second 

well operates on a more regular basis only during the summer months.  During peak summer use, both 

wells run continuously for an extended period of time.       
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c. Present and/or estimated yield of the sources of supply: 

Since the facility has been operating for an extending period of time without issue, the existing yield of the 

groundwater aquifer is assumed to be adequate for current and potential future water uses.   

d. Unusual occurrences: 

Other than the presence of TCE and potentially other VOCs in the groundwater, unusual occurrences 

have not been identified.   

1.6 Flow requirements 

a. Hydraulic analyses based on flow demands and pressure requirements: 

Since the existing well field has been operating for an extended period of time without incident, the 

existing well field is believed to be adequate for current and potential future water uses.  Because the 

planned treatment system will result in additional pressure loss (up to 15 pounds per square inch), the 

capacity of the existing pumps and motors will be upgraded to maintain the current flow and pressure in 

the system.   

b. Fire flows, when fire protection is provided, meeting the recommendations of the 

Insurance Services Office or other similar agency for the service area involved. 

The existing well field is believed to be adequate for current and potential future water uses.  Because the 

planned treatment system will result in additional pressure loss (up to 15 pounds per square inch), the 

capacity of the existing pumps will be upgraded to maintain the current flow and pressure in the system.   

1.7 Sources of water supply: 

a. Source Selection:   

The existing water supply wells will continue to be used.  This project does not consider the closure or 

relocation of the Seaman’s Neck Road facility or the new development or modification of a source well.   

1.7.1  Surface water sources (selection criteria): 

Surface water is not being considered as a water supply source.   

1.7.2  Groundwater sources (selection criteria): 

The existing groundwater source will continue to be used.   

1.8 PROPOSED TREATMENT PROCESSESS 

Summarize and establish the adequacy of proposed processes and unit parameters for the 
treatment of the specific water under consideration. Alternative methods of water treatment and 

chemical use should be considered as a means of reducing waste handling and disposal 
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problems. Bench scale test, pilot studies, or demonstrations may be required to establish 
adequacy for some water quality standards. 

The existing treatment systems consisting of pH control, chlorination disinfection, and iron removal will 

remain and continue in its current configuration.  The existing phosphate feed system will be located to 

the effluent from the new GAC system.    

Primary elements of the proposed treatment system are as follows: 

• The pumps and motors in the existing water supply wells will be upgraded to address additional 

pressure loss in the new GAC system.   

• Six carbon steel, liquid phase GAC adsorption system will operate in parallel. Each vessel is 10 

feet in diameter and 18 feet high (23 feet high from grade), and contains 20,000 pounds of GAC. 

• A new sodium hypochlorite post-GAC chlorination system will be used to provide residual chlorine 

in the plant effluent. 

• The GAC system will be designed to allow for periodic backwashing (or fluffing) of the filters.  This 

operation will be mostly manual with limited automation to prevent overflow of a planned 

backwash holding tank.  A new centrifugal pump will be provided for the backwash (fluffing) 

operation. This pump will pull water from the existing water storage tank currently used for 

backwashing the iron filtration system.  The waste backwash water will be sent to a new 

backwash tank located inside the new building. Waste water from the backwash tank will flow by 

gravity (50 to 200 gpm) to the existing sanitary sewer main. 

• Pressure, flowrate, and water level instrumentation will be provided for operation. 

1.9 Sewerage system available 

Describe the existing sewerage system and sewage treatment works, with special reference to 

their relationship to existing or proposed water works structures which may affect the operation 
of the water supply system, or which may affect the quality of the supply: 

Community sanitary sewerage is by NCDPW.  There are sewer mains that run along Seaman’s Neck 

Road and along Red Oak Drive.  Although sanitary sewer mains are within 100’ to 150’ feet of the 

wellheads, the source wells are considered “deep”, so cross contamination between source water and 

sewer water has not been identified as a concern at this time. 

In addition, the water lines pass over the sanitary sewer lines at the crossings on Seaman’s Neck Road 

and Red Oak Drive. 

1.10 Waste disposal 

Discuss the various wastes from the water treatment plant, their volume, proposed treatment and 
points of discharge. If discharging to a sanitary sewerage system, verify that the system, 
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including any lift stations, is capable of handling the flow to the sewage treatment works and that 
the treatment works is capable and will accept the additional loading: 

The primary waste stream from the proposed treatment system is spent GAC.  A total of 120,000 pounds 

of spent GAC will be taken off site for disposal every two to five years.     

Community sanitary sewerage is by NPDPW.  Aqua New York discharges to the sewer system through 

an existing tie-in on Seaman’s Neck Road.  Currently, wastewater from the backwash of the iron filtration 

plant is discharged to the sewer.  The proposed plant will generate additional wastewater that is to be 

discharged to the sanitary sewer system.  The wastewaters will consist of the following: 

• Water sample ports for monitoring: less than 1,000 gallons per day; 

• Miscellaneous water from tank condensation, eye wash and shower testing: less than 1,000 

gallons per day; 

• Compliance testing waters generated during GAC changeouts, and if necessary rinse waters 

from sodium hydroxide-based disinfection of media: 100,000 gallons of water per unit, every two 

to five years; and 

• If required, carbon backwashing water: 60,000 gallons every 6 to 24 months. 

 

The existing sewer connection for the facility is rated 200 gpm (288,000 gallon per day). Flow rate and pH 

will be equalized as needed prior to discharge.  This discharge and these operations are not anticipated 

to have a significant impact on the existing sewage system.   

Extended high rate water discharges during system proveout and GAC changeout flushing water will also 

be discharged to a surface water recharge basin located on Red Oak Drive.    

1.11 Automation 

Provide supporting data justifying automatic equipment, including the servicing and operator 

training to be provided. Manual override must be provided for any automatic controls. Highly 
sophisticated automation may put proper maintenance beyond the capability of the plant 

operator, leading to equipment breakdowns or expensive servicing. Adequate funding must be 
assured for maintenance of automatic equipment: 

The planned GAC treatment system will have minimal automation and generally operate as a flow 

through system.  The existing pump and chemical feed systems will be replaced in kind and consist of 

start-stop operation of the water supply pumps with interlocks to sodium hypochlorite and sodium 

hydroxide feed pumps.  

Pressure and flow switch alarms will be provided to notify operators of potential clogging of the GAC 

units.  Carbon changeout and backwashing, if required, will be conducted by a qualified third-party vendor 

(e.g., carbon supplier).  
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Existing automatic equipment practices will be extended to the new treatment system, including the 

following: 

• Interlocking of two dedicated sodium hypochlorite feed systems for each well pump (one 

existing pre-iron removal plant and one new post-GAC treatment); 

• Interlocking of one dedicated phosphate feed system for each well pump;  

• Redundant flow confirmation systems (flow switch and orifice plate) for chemical feed systems; 

and  

Timer and high-level switch to be used during backwashing of GAC units to prevent overflow of the 

Backwash Holding Tank. 

A flow meter will be placed on each GAC unit to confirm uniform flow distribution between the GAC units.   

High level alarms will be provided on new sodium hypochlorite storage tanks.   

1.12 Project sites 

a. Discussion of the various sites considered and advantages of the recommended ones: 

Alternative water supply sites were not considered as part of this project.   

b. The proximity of residences, industries, and other establishments: 

This Seaman’s Neck Road Facility is surrounded by a large residential area known as the Levittown 

Planned Residential District (LPRD).  The Facility is less than one acre and directly abuts three residential 

parcels and two suburban streets, so noise and aesthetic concerns need to be addressed during the 

design.  There are also several local establishments; mostly commercial services such as convenience 

stores, restaurants, and gas stations, as well as other typical public resources such as schools, fire 

stations, and churches in the general area. 

c. Any potential sources of pollution that may influence the quality of the supply or interfere 
with effective operation of the water works system, such as sewage absorption systems, septic 

tanks, privies, cesspools, sink holes, sanitary landfills, refuse and garbage dumps, etc.: 

There are one or more potential sources of groundwater contamination upgradient of the existing water 

supply wells.  Existing groundwater data has only identified VOCs, such as TCE as being present in the 

groundwater.  The planned treatment system specifically addresses TCE contamination.   

1.13 FINANCING (See “Part 7: Cost Estimate” for detailed cost breakdown) 

a. Estimated cost of integral parts of the system: 

The capital costs for planned treatment system address the following elements:   

• Process System (GAC, Chemical Feeds, Piping); 
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• Electrical System, Motor Control Center, Backup Power; 

• Metal Building and Foundation; 

• Building Amenities (HVAC, Fire Protection, Analyzer Bench); 

• Site Work (Excavation, Utility Trenching, Stormwater); 

• Existing Treatment Train Upgrades (Well Pumps); and  

• Construction Costs 

Anticipated Capital Cost: $4,100,000.00 

 

b. Detailed estimated annual cost of operation: 

Annual Operation and Maintenance (O&M) costs for GAC treatment system are as follows:   

• Labor and monitoring 

• Carbon replacement and handling fees 

• Building and equipment maintenance 

• Utility costs (electric, gas, and communications) 

Anticipated O&M Cost: $200,000.00 per year, over 30 years 

 

c. Proposed methods to finance both capital charges and operating expenses: 

Capital funding for this project will be provided by the federal government entity “United States Navy”.  

O&M funding and O&M terms of service are currently being arranged between Aqua New York and the 

United States Navy.   

1.14 Future extensions 

Summarize planning for future needs and services: 

An area has been set aside at the Seaman’s Neck Road Facility to be used in the event that air stripping 

as a pretreatment system for supplemental VOC removal is required.  A design of this system indicates 

that two 30-foot tall stripping towers and a clear well would be required.  The need for this system would 

be based on higher concentrations of VOCs for a sustained period that would effectively reduce the 

capacity of the Facility to provide water because of excessive downtime or cost.  In addition, in the event 

that VOCs are detected that are not effectively removed by GAC are encountered, air stripping would be 

considered.   

Expansion or increase of service (increase in flow or the addition of new source wells) is not part of the 

scope of this project.  If additional water supply is required in the future, additional treatment would be 

addressed based on the water supply capacity and current and future quality of extracted groundwater.   
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2.0 SUMMARY OF DESIGN CRITERIA 

This section provides the criteria used to design a liquid phase GAC system for the Seaman’s Neck Road 

Facility.   

2.1 GENERAL 

The proposed improvement is to add a liquid-phase GAC system and related equipment to an existing 

treatment plant to remove TCE and other similar VOCs. 

The design of the addition of the GAC system is based upon providing the plant’s current authorized 

capacity and well pumping capacity, which is 6.05 MGD or 4,200 gpm.  For design parameters that are 

based on long-term operational considerations (e.g. GAC, power, and chemical usage), the annual 

average flow rate of 2.06 MGD or 1,430 gpm is used.  The design assumes no change in level of service, 

and assumes that these flows meet Aqua’s existing and future average day, peak day, and emergency 

flow (fire flow) requirements as well as Aqua’s long-term (20 year) planning needs.  

a. Long-term dependable yield of the source of supply 

The Long Island aquifer is extensive with a large capacity and long-term sustainable yield.  The planned 

treatment system will not affect the dependability of the source of supply.   

b. Reservoir surface area, volume, and a volume-versus-depth curve, if applicable 

A reservoir is not used by Aqua New York and therefore this criterion is not applicable.   

c. Area of watershed, if applicable 

The Long Island aquifer is extensive with a large capacity and long-term sustainable yield.  The planned 

treatment system will not affect the area of watershed required.   

d. Estimated average and maximum day water demands for the design period 

The estimated average and maximum day water demands will remain unchanged for the planned 

treatment system.  Currently, the Seaman’s Neck Road Facility provides an annual average of 2.06 MGD 

and a daily maximum of 6.05 MGD.    

e. Number of proposed services: 

The number of proposed services will remain unchanged for the planned treatment system.   

f. Fire fighting requirements: 

The proposed treatment system will include fire protection services for the treatment building, but will not 

significantly affect the requirements for water use at the system.   

g.   Flash mix, flocculation and settling basin capacities: 

Flash mix, flocculation, and settling basin units are not part of the planned treatment system.   



 12 WE25 

h. Retention times: 

Not applicable, no retention within this system 

i. Unit Loadings 

Each of the six GAC units is sized to treat 10 to 50 µg/L of TCE at a flow rate of 700 gpm. 

Increased Loading: As stated in the “justification of project”, the GAC units can address source water with 

higher concentrations of TCE.  An influent TCE concentration of 50 µg/L is the estimated concentration 

when O&M requirements and costs may no longer be manageable at this site.  The duration at which the 

higher concentrations would be encountered would also be addressed.  Existing and planned monitoring 

wells would be used to project potential influent TCE concentrations with up to 5 years advance notice.   

Increased Influent Rate: While the units can hydraulically handle more than 700 gpm, higher flow rates 

would reduce adsorption contact time, thus potentially increasing the design outlet TCE of 0.5 µg/L.   

j. Adsorber area and the adsorption rate/capacity 

Each vessel is made of carbon steel with vinyl ester lining and is suitable for 125 pounds per square inch 

(psi) pressure.  Each vessel contains 20,000 pounds of GAC.  Inside each adsorption vessel, the source 

water will flow downward through a bed of GAC that will be approximately 10 feet in diameter and 8 feet 

deep. 

In the proposed application, there are 6 vessels treating a combined 4,200 gpm of water.  Each adsorber 

vessel will treat a maximum of 700 gpm with 7.5 minutes of empty bed contact time (EBCT).  The 

maximum pressure drop across the units will be approximately 15 psi.   Normally, all six GAC units will be 

in use.  During one pump operation, which occurs during approximately 2/3 of the time, the EBCT will be 

approximately 15 minutes and the pressure drop across the units will be less.   

To estimate a design carbon usage rate, a standard carbon isotherm chart developed from laboratory 

measurements was used, see Figure 2.1.  The Freundlich equation is also a standard method using 

empirical K and 1/n values per the relationship between carbon and the adsorbate.  Carbon usage rates 

for TCE at concentrations of 10, 50, and 500 µg/L are highlighted in Figure 2.1 and are summarized as 

follows.    

To convert adsorptive capacity to carbon usage as shown, the below equation is used.  This estimate 

assumes a 25% efficiency rate to account for contact time, TCE breakthrough curves, and a low 

background concentration of other organics/adsorbates.  

50 ൈ 10ି଺݃ݏ݉ܽݎ ሺ݃ሻ െ ܧܥܶ
ሻܮሺ ݎ݁ݐ݅ܮ ൈ

ܥܣܩ ݃ 100
2.2 ݃ െ ܧܥܶ ൈ

ܮ 3.785
1 ݈݃ܽ ൈ

1 ݈ܾ
454݃ ൈ

1,000,000 ݈݃ܽ
ܩܯ 1 ൈ

1
25% ൌ 76

ܥܣܩ ܾ݈
ܩܯ  
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Calculated carbon usage rates for TCE influent concentrations of 10, 50, and 500 µg/L are summarized 

as follows.   

 

Based on the average annual flow rate of 2.06 MGD, the carbon usage rate is converted to the 

anticipated carbon usage in pounds of carbon per day.  For six GAC vessels, each with 20,000 pounds of 

carbon, there are 120,000 pounds of carbon at the facility.  To estimate breakthrough time, the total 

amount of carbon present at the facility is divided by the average amount of carbon used each day, as 

follows.    

 

k. Backwash Rate 

Each carbon adsorber will require an initial backwash during startup and periodic backwashes to fluff the 

media during operation.  The need for backwash “media fluffing” will be required if there is a differential 

pressure drop of approximately 15 PSI across the bed.  Because of the filtration system preceding the 

GAC units, backwashing of the filter is not anticipated.  Long-term buildup of solids in the GAC units will 

be removed during the carbon changeouts.  However, since this condition cannot be assured, a provision 

for backwashing the filters is provided.   

The backwash pump is sized to deliver 1,000 gpm at 66 feet of head for the duration of the backwash.  

Each carbon adsorber is backwashed for approximately 10 minutes to attain the required bed expansion 

(approximately 20%).  Backwash water generated from the fluffing operation is approximately 10,000 

gallons for each adsorber (60,000 gallons total).  The water will be obtained from the existing backwash 

storage tanks.   

The fluffing operation will be staggered per vessel to: 

i. Keep the other vessels in operation; 

ii. Keep the backwash waste tank from overflowing (the tank is sized at 15,000 gallons to 

accommodate one vessel backwash cycle (10,000 gallons) plus additional capacity;   

Influent TCE Concentration  
( µg /L) 

Adsorption Capacity 
(gram of TCE/100 grams 

of carbon) 

Carbon Usage (pounds of 
carbon/million gallon of water 

treated) 
10 1.2 28 
50 2.2 76 

500 5.0 336 

Influent TCE 
Concentration (µg/L) 

Effluent TCE 
Concentration 

(µg/L) 
Anticipated Carbon 
Usage (pounds/day) 

Anticipated 
Breakthrough (years) 

10 0.5 60 5.5 
50 0.5 160 2 

500 0.5 720 0.5 
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iii. Allow the waste holding tank contents to discharge into the sewer system at a rate that is 

acceptable to NCDPW, including planning to avoid backwashing the GAC units while backwash 

from the the iron filtration units are draining to sewer. 

The proposed discharge rate into NCDPW sewer system will be 50 to 200 gpm, based on the capacity of 

the existing discharge structure.  Two to four vessels would be backwashed per day based on the 

availability of manpower and to avoid conflict with discharge from the existing iron filtration plant 

wastewater discharge.     

l. Feeder capacities and ranges 

There are no new chemicals for this project.  Existing sodium hypochlorite, sodium hydroxide, and 

phosphate pumps will continue to operate as before.  The power supply for these pumps will be routed to 

and interlocked with the new motor starters for the upgraded well supply pumps.  Two new post-GAC unit 

sodium hypochlorite feed pumps will be provided.  These pumps will be identical to the existing pumps, 

and the power supply will be similarly interlocked with the new motor starters.  Two existing chemical 

feeds are modified per this project: sodium hypochlorite and phosphate.  Four new 150-gallon double 

walled tanks will be used to supply the sodium hypochlorite.      

Table 2.1  New Feeder Capacity and Range Specification: 

Chemical Location 
Capacity 

(gph) 
Range 

(turndown) Accuracy 

Sodium Hypochlorite Existing, Post-GAC Unit 
for Well No. 3 2.5 10 to 1 +/- 2% 

Sodium Hypochlorite Existing, Post-GAC Unit 
for Well No. 4 2.5 10 to 1 +/- 2% 

 
m. Minimum and maximum chemical application rates 

Table 2.2 Feeder Application Rate Specification (New Sodium Hypochlorite Pumps only) 

Chemical Location 
Maximum 

Design 
Pump Rate 

(gph)1. 

Average 
Design Pump 

Rate 
(gal/wk)2. 

Design Residual 
Chlorine 

Concentration 
(ppm) 

Sodium Hypochlorite Post-GAC Unit for Well 
No. 3 1.6 90 1.5 

Sodium Hypochlorite Post-GAC Unit for Well 
No. 4 1.6 90 1.5 

1. Maximum pump rate is based on each pump operating at 2,100 gpm, a 12 percent chlorine 
equivalent concentration, and a dosage of 1.5 ppm of chlorine residual.   

2. Average pump rate is based on each 2,100 gpm pump operating 34 percent of the time, a 12 
percent chlorine equivalent concentration, and a dosage of 1.5 ppm of chlorine residual. 

 
2.2 PLANT LAYOUT 

The site layout of the proposed facilities is based on the following constraints: 
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a. Set the building location and elevation relative to the existing well houses, chemical building, the 

iron filtration building, and two large aboveground tanks 

b. Consideration of water main tie-in and other site utility tie-ins and crossings 

c. Consideration of major building appurtenances such as a power transformer and back-up 

generator 

d. Addresses transportation needs such as general access, large deliveries, chemical deliveries, 

maintenance, security, and safety while minimizing new paving 

e. Considers grading and stormwater on a relatively flat site 

f. Meets the spirit of the local zoning code 

g. Considers residents in terms of noise, light, and landscaping 

h. Sets aside an expansion area in case additional equipment is required 

Approximately four different site layouts were developed, and the current plan best addresses all of the 

above needs (see Appendix B).  The site plan is subject to comment by the Town of Hempstead. 

2.3 BUILDING LAYOUT 

The proposed structure is a rectangular plan that is 86 feet long by 36 feet wide (3,024 square feet), with 

25-foot high exterior walls and a gabled roof with a 3 in 12 slope. The building will be approximately 30 

feet tall and will have perimeter bents which span the entire width of the building, thus creating an open 

floor plan with no interior columns. It is a one-story, pre-engineered metal frame building that will act as 

an unoccupied water treatment facility.  The major components of the building are: 

a. 6 GAC vessels  

b. Backwash Pump 

c. Backwash Wastewater Storage Tank 

d. Analyzer Bench 

e. Hypochlorite Room with tank and metering pumps 

f. Phosphate system with tank and metering pumps 

g. Electrical Room 

h. Water piping and electrical conduit 

i. Safety Showers / Eyewash 

j. Fire protection equipment 

k. Heating, ventilation, and air conditioning system 

l. Interior drainage (floor drain and sump pump) 

m. Structural and architectural components 

n. Man doors and overhead door 

The size of the building is constrained by the site restrictions, therefore interior space is limited.  There is 

limited post-construction flexibility due to the size and weight of the GAC vessels, and there is no room for 

additional equipment or storage.  Any new equipment would require building expansion into the site’s set-
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aside expansion area.  The roofs of the chemical and electrical rooms are rated to handle storage, but the 

area is not advertised as storage space and will be discouraged.  Body (head and arm) clearance and 

maintenance access (wrench turning) of the major components was considered in building layout. 

A building code study was performed on the building regarding egress, fire wall ratings, sprinkler 

requirements, and ventilation for chemical storage rooms, etc.  This study will be included in the final 

report.  This building is subject to approval of the Town of Hempstead. 

2.4 LOCATION OF STRUCTURES 

This site is not in a flood hazard area. 

2.5 ELECTRICAL CONTROLS 

The facility’s present incoming line electrical service is not adequate for the proposed modifications and 

will be upgraded in size and appropriately redistributed. New distribution equipment will be installed to 

accommodate the proposed modifications. 

An existing transformer will be replaced with a larger transformer and relocated to the east of the new 

Treatment Facility.   

Starters for the new pump motors will be located in the new Electrical Room in the Treatment Facility.  

These starters will also be interlocked with existing and new chemical feed pumps.  The existing iron 

filtration plant will continue to operate under current conditions.  Additional detail will be provided in the 

final design package.   

2.6 STANDBY POWER 

An existing gas emergency generator currently powers one well pump and associated chemical feed 

systems.  Because the new GAC plant will require the size of the well pump motors to be increased, the 

existing emergency generator is not adequate and will be replaced with a larger gas-powered generator.  

The new generator will be sized to provide the same level of service as currently exists.   

2.7 SHOP SPACE AND STORAGE 

The new treatment facility is not an occupied building.  Though storage and shop space are generally 

discouraged at this location, there will be a small storage cabinet as part of the analyzer bench.   

GAC maintenance is to be performed by a third-party vendor, therefore special tool storage is not 

required.  Chemicals will be delivered in liquid form and directly connected to their dispense containers 

(no interim chemical storage). 

2.8 LABORATORY FACILITIES 

Onsite laboratory/testing facilities are not part of the new treatment system.   
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2.9 MONITORING EQUIPMENT  

The existing water quality monitoring and recording procedures will be maintained at the facility.  Chlorine 

residual monitoring will continue to be performed at the same frequency as current operation.  However, 

the chlorine residual and pH monitoring points for compliance will be relocated to the water supply after 

the GAC units in the new Treatment Building.    

2.10 SAMPLE TAPS 

Sample taps will be provided to continue to monitor the performance of the iron filtration plant and new 

sample taps will be provided in the new Treatment Facility to monitor finished water.   

2.11 FACILITY WATER SUPPLY 

A facility water supply service line for the new Treatment Facility will be obtained from the existing 

finished water line.   

2.12 WALL CASTING 

No extra wall castings are anticipated to be required as part of this upgrade.  In the event that an air 

stripping pretreatment system is required in the future, tie-ins to that system would be conducted in 

exterior underground piping.   

2.13 METERS 

For the water supply system, the existing flow meters will remain and continue to operate under current 

conditions.  New meters for the facility upgrade will consist of flow meters on each GAC unit and on the 

backwash pump.   

2.14 PIPING COLOR CODE 

Standard piping color codes and notes are provided on the general legend of the construction drawing 

set. 

2.15 DISINFECTION 

All wells, pipes, tanks, and equipment which can convey or store potable water will be disinfected in 

accordance with current American Water Works Association (AWWA) procedures. Final plans and 

specifications will outline the procedure and include the disinfectant dosage, contact time, and method of 

testing the results of the procedure. 

Granular activated carbon brought to the site will be transported and maintained in a sterile environment.  

During initial startup and during GAC changeout, testing will be conducted to confirm that the GAC unit 

discharge water is free of bacteria.  If necessary, the carbon can be sterilized in the GAC units using 

sodium hydroxide.  Rinse water will be neutralized and resulting wastewater will be processed in the 

backwash holding tank.    
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2.16 OPERATION AND MAINTANANCE MANUAL 

An operation and maintenance manual including a parts list and parts order form, operator safety 

procedures and an operational trouble-shooting section will be supplied to ANY as part of the proveout 

reporting.   

2.17  OPERATOR INSTRUCTION 

Operators will be trained during plant commissioning and startup.  Operation of the new treatment facility 

is similar to the existing facility operation.  Monitoring of flow through each unit (to evaluate potential 

plugging of individual units) and pressure drop across the combined GAC units will be the only new 

monitoring requirements.     

2.18  SAFETY 

Safety features are being included in the design, including the Uniform Building Code, Uniform Fire Code, 

National Fire Protection Association Standards, and state and federal Occupational Safety and Health 

Administration standards.  

Specific practices will be provided in the final design package.  These practices will include noise 

protection, protective equipment and clothing for chemical areas, safety showers and eye washes, 

handrails and guards, warning signs, smoke detectors, toxic gas detectors and fire extinguishers. 

2.19  SECURITY 

Security measures will be installed and operated in accordance with current practices at the facility.  

These features include exterior area cameras and interior motion detectors.  These systems will be 

connected to the existing security system for the facility.  In addition, exterior doorways will be locked, and 

two entrances are currently present at the facility.   

2.20 FLOOD PROTECTION 

The planned treatment facility is above the 100 year flood plain.   

2.21 CHEMICAL AND WATER CONTACT MATERIALS 

Chemical and water contact materials will be detailed in the final design package. 

2.22 OTHER CONSIDERATIONS 

Additional considerations may be identified during the design process and will be incorporated into the 

final design.   
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2.23 APPLICABILITY OF POLICY STATEMENTS, INTERIM STANDARDS,, AND RECOMMENDED 
STANDARDS (PARTS 3 THROGH 9)  

Policy Statements Applicable? Sections/Comment 

Pre-Engineered Water Treatment Plants No None 

Automated/Unattended Operation Of Surface 
Water Treatment Plants No None 

Bag And Cartridge Filters For Public Water 
Supplies No None 

Ultra Violet Light For Treatment Of Public Water 
Supplies No None 

Infrastructure Security For Public Water Supplies Yes 

Addressed under 2.19, 
additional detail to be provided in 
the final design 

Arsenic Removal No None 

 

Interim Standards Applicable? Sections/Comment 

Nitrate Removal Using Sulfate Selective Anion 
Exchange Resin No None 

Use Of Chloramine Disinfectant For Public Water 
Supplies No None 

Membrane Technologies For Pubic Water 
Supplies No None 

 

Recommended Standards Applicable? Comment 

Part 3 - Source Development No Existing source supply.   

Part 4 – Treatment 

  4.1 Clarification No None 

  4.2 Filtration Yes Existing filtration system will 
continue to be used.   

  4.3 Disinfection Yes 

Existing disinfection systems to 
be used, additional disinfection 
system to be added to GAC Unit 
effluent.   

  4.4 Softening No None 

  4.5 Aeration No None 

  4.6 Iron And Manganese Control No Existing filtration system will 
continue to be used.   
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Recommended Standards Applicable? Comment 

  4.7 Fluoridation No None 

  4.8 Stabilization No None 

  4.9 Taste And Odor Control No None 

  4.10 Microscreening No None 

Part 5 - Chemical Application Yes 

Existing sodium hydroxide and 
sodium hypochlorite feed 
systems will continue to be used.  
The existing phosphate feed 
system will be relocated to feed 
chemical after the GAC units.  A 
new sodium hypochlorite feed 
system will be added to provide 
disinfection after the GAC unit.   

Part 6 - Pumping Facilities No 

Existing pumping facilities will be 
used.  The pump and motors will 
be upgraded to provide 
additional pressure to 
accommodate the pressure drop 
across the GAC units.   

Part 7 - Finished Water Storage No None 

Part 8 - Distribution System Piping And 
Appurtenances Yes Tie-ins to existing system will be 

conducted.   

Part 9 - Waste Residuals Yes 

During GAC replacement, flush 
water will be discharged to the 
NPDPW  and a local recharge 
basin.  If required for GAC 
disinfection, neutralized sodium 
hydroxide water will be 
discharged to NCDPW.  If 
required, filter backwash water 
will be discharged to NCDPW.     
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FIGURE 2.1 
CARBON ISOTHERM FOR TCE 

SEAMAN’S NECK ROAD FACILITY, LONG ISLAND, NEW YORK 
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3.0 OPERATION REQUIREMENTS 

Upon successful proveout of the new treatment facilities, day-to-day operation and maintenance of the 

treatment facility will be conducted by ANY.   Normal operation of new GAC system will include the 

following activities.   

• Filling of sodium hyphochlorite storage tanks (by chemical supplier) 

• Replacement of phosphate drums (by chemical supplier) 

• Switching of sodium hypochlorite feed pump suction between storage tanks  

• Monitoring of chemical tank levels 

• Monitoring of chlorine residual and adjustment of feed pump dosage rates 

• Monitoring of flowrates through individual GAC units and pressure drop across combined GAC 

units 

GAC changeout and, if required, backwashing of the GAC units will be will be conducted by an approved 

third-party vendor.   

The estimated carbon replacement frequency is shown below.  The replacement frequency is based on 

the breakthrough design values as calculated under Part 2: Summary of Design Criteria.   There is a 

potential that carbon life may be extended as long as the carbon does not decompose, clog, collect 

microbial growth, or show signs of contaminant breakthrough (TCE or otherwise). 

Inlet TCE (µg/L ) 
Design Carbon 
Replacement 

Frequency (years) 

10 5.5 

50 2 

500 0.5 

 

Carbon will be replaced at the first sign of breakthrough.  In addition, sample ports located at several 

depths in the GAC bed will be used to predict break through.   

Major Stewardship Items related to the GAC system: 

a. GAC vessels – 30 years 

b. GAC building roof replacement – 30 years 
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4.0 GENERAL LAYOUT 

The following general layout drawings are presented in attached figures:  

  

• G-1 – Cover 

• C-1 – Site Layout Plan 

• C-2 – Site Utility Plan 

• C-3 – Site Grading Plan 

• A-1 – Floor Plan 

• A-2 – Roof Plan and Building Elevations 

• L-1 – Site Landscape Plan 
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5.0 DETAILED PLANS 

The process flow, piping and instrumentation diagram, and mechanical plans are provided herein as: 

• PFD-1 – Process Flow Diagram 

• PID-1 - P&ID – Existing System Tie-in 

• PID-2 – P&ID 

• PID-3 – P&ID – LPGAC 100/200 

• PID-4 – P&ID – LPGAC 300/400 

• PID-5 – P&ID – LPGAC 500/600 

• M-1 – Proposed LPGAC Building Equipment Layout 

• M-2 – Proposed LPGAC Piping Layout 

• M-3 – Building Sections 

• M-4 – Building Sections 
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6.0 SPECIFICATIONS 

Technical specifications will be provided in the final report.  An equipment list (Table 6.1), instrument list 

(Table 6.2), system control list (Table 6.3) and the anticipated specification table of contents (Table 6.4) 

are provided at this time. 

 

 

 

 

 

  



 
 

 

Table 6.1 Equipment List 

 
ID Number Equipment Quantity Dimensions/Capacity Remarks 

No. 3 Existing Well 
Pump  

1 1,800 gpm @ 304’ TDH,  200 HP Retrofit with additional bowl and new motor to 
maintain flowrate with an additional 15 psi.   

No. 4 Existing Well 
Pump  

1 2,100 gpm, @ 262’ TDH, 200 HP Retrofit with additional bowl and new motor to 
maintain flowrate with an additional 15 psi.   

LPGAC-100 to 
-600 

GAC Adsorbers 6 10’ diameter x 18‘ high, 20,000 pounds  700 gpm each unit, 125 psig design pressure   

T-700 Backwash 
Holding Tank 

1 12’ diameter x  19.5’ high (15,000 
gallon capacity) 

Capacity for 1.5 backwashes.   

P-700 Backwash Pump 1 1,000 gpm at 66’ TDH End suction, centrifugal type 
T-800 Hypochlorite 

Storage Tanks 
4 150 gallons Double wall tank 

P-800 A&B Hypochlorite 
Feed Pumps 

2 2.5 gph, 150 psi Positive displacement 

T-900 A&B Phosphate 
Storage Tanks 

2 200 gallons Double wall tank 

P-900 A&B Phosphate Feed 
Pumps 

2 Existing pumps to be relocated Positive displacement 

P-702 Sump Pump 1 15 gpm @ 25’ TDH, 0.5 HP Building sump 
 Backup 

Generator 
1 260 KW, 325 KVA Gas powered. 

 
  



Table 6.2 Instrument List

INSTRUMENTATION ID LOCATION QTY Comments
Flow sensor/transmitter FE 101/FT 101 GAC 101- inlet flow 1 local display only
Flow sensor/transmitter FE 201/FT 201 GAC 201- inlet flow 1 local display only
Flow sensor/transmitter FE 301/FT 301 GAC 301- inlet flow 1 local display only
Flow sensor/transmitter FE 401/FT 401 GAC 401- inlet flow 1 local display only
Flow sensor/transmitter FE 501/FT 501 GAC 501- inlet flow 1 local display only
Flow sensor/transmitter FE 601/FT 601 GAC 601- inlet flow 1 local display only
Flow sensor/transmitter FE 700/FT 700 Backwash Pump discharge line 1 local display only
Level switch-High LSH 700 BW tank T-700 1 controls BW pump's operation
Level switches- High LSH 800 A thru D Hypochlorite Tanks T800 A thru D 4 to audible alarm
Differential Pressure Transmitter DPIT 100 Carbon Filter Inlet/Outlet header 1 local display only
Strip chart recorder Treatment Building 1 for DPIT 100
Chlorine Analyzer CL/PH 100 Treated water header 2 signals to local recorders
and pH analyzer
Circular chart- 7-day Treatment Building 2 for pH and chlorine analyzers
Float Switches Sump pump 3 controls sump pump locally
Orifice plate RO-101 plant effluent line 1 detects plant effluent flow (redundent signal)
flow transmitter FT-101 plant effluent line 1 signal from RO-101
Flow switch FS-101 plant effluent line 1 detects plant effluent signal
Orifice plate RO-701 Backwash Pump bypass line 1 regulate flow from plant effluent in bypass mode
pressure relief valves PRV 800A thru D Hypochlorite Feed Pump discharge 2 supplied by chemical pump vendor
back pressure/anti-siphon valve BP 800A thru D Hypochlorite Feed Pump discharge 2 supplied by chemical pump vendor
pulsation dampener PD 800A thru D Hypochlorite Feed Pump discharge 2 supplied by chemical pump vendor
pressure relief valves PRV 900A thru B Phosphate Feed Pump discharge 2 supplied by chemical pump vendor
back pressure/anti-siphon valve BP 900A thru B Phosphate Feed Pump discharge 2 supplied by chemical pump vendor
pulsation dampener PD 900A thru B Phosphate Feed Pump discharge 2 supplied by chemical pump vendor
Pressure Gauge Various pump discharge and all GACs local reading only
Rupture Disks RD -101 thru 601 GAC inlet line 6 supplied by LPGAC vendor

11/23/2010



 
 

 

Table 6.3 
System Control List 

 
System Number Function Remarks 

Well WP-03 Well Pump No. 3 operation, 
Hand-Off-Auto Switch 

New motor starter to be located in 
Electrical Room, starter is 
interlocked to operation of two 
hypochlorite pumps (existing and P-
800A) and phosphate pump (P-
900A) 

Well WP-04 Well Pump No. 4 operation, 
Hand-Off-Auto Switch 

New motor starter to be located in 
Electrical Room, starter is 
interlocked to operation of two 
hypochlorite pumps (existing and P-
800B) and phosphate pump (P-
900B) 

GAC DP101  
FQ-100 to FQ-600 

Monitor for high pressure 
drop across GAC units and 
individual unit flow totals. 

Monitor and record increase in 
pressure differential across GAC 
unit. Local flow meter on each filter 
effluent to evaluate uniform flow 
through GAC units 

Backwash Pump 
System 

P-700 
FI-700 
LS-700 

Backwash Pump (P-700) 
operation, Hand-Off-Auto 
Switch.   

New motor starter to be located in 
Electrical Room.  Starter is 
interlocked to high level switch on 
Backwash Tank. High level will 
disable pump.   Local flow meter to 
monitor/confirm flow rate during 
backwash.  Timer to allow pump to 
operate for 10 minutes.   

Sodium 
Hypochlorite 
Feed System 

P-800A and -800B 
LA-800A to -800D  

Sodium Hypochlorite feed 
system, Hand-Off-Auto 
Switch 

Pumps are interlocked with WP-3 
and WP-04 operation.  Pump 
operation requires redundant 
confirmation of flow (flow switch- 
FS101 and orifice plate – RO101).  
Feed rate is manually adjusted via 
stroke control on pump.  Check valve 
prevents backflow of water. 
Local audible alarms for high level in 
tanks T-800A to -800D during filling 
operation.     

Phosphate Feed 
System 

P-900A and -900B 
 

Phosphate feed system, 
Hand-Off-Auto Switch 

Pumps are interlocked into WP-3 
and WP-04 operation.  Pump 
operation requires redundant 
confirmation of flow ((flow switch- 
FS101 and orifice plate – RO101).  
Feed rate is manually adjusted via 
stroke control on pump.  Check valve 
prevents backflow of water.   

Effluent 
Monitoring of pH 
and Chlorine 

AE-800 and -801 Continuous chlorine and pH 
monitors with strip chart 
recorders.  

Compliance monitoring, new 
equipment identical to existing 
system.   

 
 



Table 6.4 

Preliminary Specification Table of Contents 

 

DIVISION 03 - CONCRETE 

03 30 00  CAST-IN-PLACE CONCRETE 

DIVISION 04 - MASONRY 

04 20 00  MASONRY 

DIVISION 05 - METALS 

05 05 23  WELDING, STRUCTURAL 

05 30 00  STEEL DECKS 

05 40 00  COLD-FORMED METAL FRAMING 

05 50 13  MISCELLANEOUS METAL FABRICATIONS 

DIVISION 07 - THERMAL AND MOISTURE PROTECTION 

07 21 13  BOARD AND BLOCK INSULATION 

07 84 00  FIRESTOPPING 

07 92 00  JOINT SEALANTS 

DIVISION 08 - OPENINGS 

08 11 13  STEEL DOORS AND FRAMES  

08 33 23  OVERHEAD COILING DOORS 

08 71 00  DOOR HARDWARE 

08 91 00  METAL WALL AND DOOR LOUVERS 

DIVISION 09 - FINISHES 

09 29 00  GYPSUM BOARD 

09 90 00  PAINTS AND COATINGS 

DIVISION 10 - SPECIALTIES 

10 14 01  EXTERIOR SIGNAGE 

10 14 02  INTERIOR SIGNAGE 

10 44 16  FIRE EXTINGUISHERS 



DIVISION 13 - SPECIAL CONSTRUCTION 

13 34 19  METAL BUILDING SYSTEMS 

DIVISION 22 - PLUMBING 

22 00 00  PLUMBING, GENERAL PURPOSE 

22 07 19  PLUMBING PIPING INSULATION 

DIVISION 23 - HEATING, VENTILATING, AND AIR CONDITIONING 

23 05 93  TESTING, ADJUSTING, AND BALANCING FOR HVAC 

23 11 25  FACILITY GAS PIPING 

23 82 23  UNIT VENTILATORS 

DIVISION 26 - ELECTRICAL 

26 00 00.00 20  BASIC ELECTRICAL MATERIALS AND METHODS 

26 05 00.00 40  COMMON WORK RESULTS FOR ELECTRICAL 

26 05 19.00 10 INSULATED WIRE AND CABLE 

26 05 71.00 40  LOW VOLTAGE OVERCURRENT PROTECTIVE DEVICES 

26 08 00  APPARATUS INSPECTION AND TESTING 

26 12 19.10  THREE-PHASE PAD-MOUNTED TRANSFORMERS 

26 20 00  INTERIOR DISTRIBUTION SYSTEM 

26 24 16.00 40  PANELBOARDS 

26 24 19.00 40  MOTOR CONTROL CENTERS 

26 27 13.10 30  ELECTRIC METERS 

26 28 21.00 40  AUTOMATIC TRANSFER SWITCHES 

26 29 01.00 10  ELECTRIC MOTORS, 3-PHASE VERTICAL INDUCTION TYPE 

26 32 14.00 10  DIESEL-GENERATOR SET, STATIONARY 15-300 KW, STANDBY APPLICATIONS 

26 41 00.00 20  LIGHTNING PROTECTION SYSTEM 

26 51 00.00 40  INTERIOR LIGHTING 

26 52 00.00 40 EMERGENCY LIGHTING 

26 53 00.00 40 EXIT SIGNS 

26 56 23.00 40  AREA LIGHTING 



DIVISION 28 - ELECTRONIC SAFETY AND SECURITY 

28 05 26.00 40  GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY 

DIVISION 31 - EARTHWORK 

31 00 00  EARTHWORK 

31 05 19  GEOTEXTILE 

31 11 00  CLEARING AND GRUBBING 

31 32 11  SOIL SURFACE EROSION CONTROL 

DIVISION 32 - EXTERIOR IMPROVEMENTS 

32 05 33  LANDSCAPE ESTABLISHMENT 

32 11 23  AGGREGATE AND/OR GRADED-CRUSHED AGGREGATE BASE COURSE 

32 12 17  HOT MIX BITUMINOUS PAVEMENT 

32 13 73  COMPRESSION JOINT SEALS FOR CONCRETE PAVEMENTS 

32 16 13  CONCRETE SIDEWALKS AND CURBS AND GUTTERS 

32 31 13  CHAIN LINK FENCES AND GATES 

32 92 19  SEEDING 

32 92 23  SODDING 

32 93 00  EXTERIOR PLANTS 

DIVISION 33 - UTILITIES 

33 11 00  WATER DISTRIBUTION 

33 40 00  STORM DRAINAGE UTILITIES 

DIVISION 40 - PROCESS INTEGRATION 

40 05 13  PIPELINES, LIQUID PROCESS PIPING 

40 17 26.00 20  WELDING PRESSURE PIPING 

40 17 30.00 40 WELDING GENERAL PIPING 

40 95 00 PROCESS CONTROL 

DIVISION 43 - PROCESS GAS AND LIQUID HANDLING, PURIFICATION, AND STORAGE 
EQUIPMENT 

43 21 13  PUMPS: WATER, CENTRIFUGAL 



43 21 29 FLOW MEASURING EQUIPMENT - POTABLE WATER 

43 21 39  PUMPS: WATER, VERTICAL TURBINE 

43 31 13.14 DOWNFLOW LIQUID ACTIVATED CARBON ADSORPTION UNITS 

43 32 69 CHEMICAL FEED SYSTEMS 

-- End of Project Table of Contents -- 
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7.0 COST ESTIMATES 

 

Capital (Table 7.1) and Operation and Maintenance (Table 7.2) costs estimates are presented in this 

section.    



Table 7.1 Capital Cost Estimate

Description Quantity Unit Price Unit Cost Comment
Vessels+ frontal piping 6 $120,000 EA $720,000 20,000 lbs carbon ea.
Existing equipment upgrades 1 $150,000 LS $150,000 Wells 3 and 4 pump & motor
Hypochlorite system new 1 $75,000 LS $75,000
Relocate phosphate system 1 $20,000 LS $20,000
Backwash tank and pump 1 $40,000 EA $40,000 15,000 gallon HDPE
Aboveground piping and valves 1 $100,000 LS $100,000
Underground piping+ valves 1 $150,000 LS $150,000
Equipment/Piping installation 1 $375,000 LS $375,000 30% of equip cost
Buildings 3,024 $400 SF $1,209,600
Fire Suppession system 1 $30,000 EA $30,000
HVAC 1 $75,000 EA $75,000
Electrical material and installation 1 $250,000 LS $250,000
Instrumentation and installation 1 $80,000 LS $80,000
Construction Cost $3,274,600

Project /Construction Management 10% Const. Cost LS $327,460
Contingency 15% Const. Cost LS $491,190
Overhead Cost $818,650

Total Capital Cost $4,093,250

P:\Bethpage\Offsite Groundwater\Bethpage WE25 - ANY Design\BODR\7.1 - Cost estimate.xlsx
11/23/2010



Table 7.2  Annual O&M Cost Estimate

Activity Quantity Unit Unit Rate 
($/ea)

Subtotal ($) Notes

Carbon Replacement Costs 21,900 lbs 3.85 84,315 60 lb/day, tranportation, testing, virgin GAC, and 
disposal.  

Labor 365 hours 80 29,200 2 hours per day

Sampling and Analytical 56 sample 150 8,400 Monthly sampling of Influent and effluent, and 
quarterly sampling within one unit. 

Power (No. 3 and 4 pumps) 180,000 kwhr 0.17 30,600 Incremental power, 60 KW, 3000 hr/year
Power (Misc) 40,000 kwhr 0.17 6,800 Lighting, instruments, and misc.
Sodium Hyypochlorite 9,882 lbs 1.20 11,859 1.5 ppm, 4,200 gpm, 34%
Building Heat 6 month 2,500 15,000 Four full months and four half months.
Filter Backwash 2 Each 6,000 12,000 Two backwashs per year
Total 198,174 Say $200,000 per year.
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8.0 WATER PURCHASE CONTRACTS BETWEEN WATER SUPPLIES 

This water works improvement does not include modification to water purchase contracts. 
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9.0 OTHER INFORMATION AS REQUIRED BY REVIEWING ATHORITY  

 

To be determined. 
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Appendix A-1: Groundwater Data 

A-1, Table 1: Groundwater TCE Concentration Data: 
 

Well No. 3 (N-8480) Well No. 4 (N-9338) 
Date TCE µg/L LAB Date TCE µg/L LAB 

09.11.06 0.6 ECOTEST 09.21.06 ND ECOTEST 
10.02.06 0.5 ECOTEST 02.02.07 ND ECOTEST 
Out of service   03.27.07 ND ECOTEST 
04.10.07 0.4 ECOTEST     
04.25.07 0.5 H2M  04.25.07 ND H2M  
05.14.07 0.6 ECOTEST 05.14.07 ND ECOTEST 
06.05.07 0.6 ECOTEST 06.05.07 ND ECOTEST 
07.19.07 0.8 ECOTEST 07.19.07 ND ECOTEST 
08.07.07 0.6 ECOTEST 08.07.07 ND ECOTEST 
09.07.07 0.8 ECOTEST 09.07.07 ND ECOTEST 
10.04.07 0.8 ECOTEST 10.04.07 ND ECOTEST 
11.02.07 0.6 ECOTEST 11.02.07 ND ECOTEST 
12.10.07 0.5 ECOTEST 12.05.07 ND ECOTEST 
01.09.08 0.7 ECOTEST 01.07.08 ND ECOTEST 
02.04.08 0.5 ECOTEST 02.04.08 ND ECOTEST 
03.06.08 0.6 ECOTEST 03.06.08 0.5 ECOTEST 
   03.14.08 0.5 ECOTEST 
   03.19.08 0.5 ECOTEST 
   03.24.08 <0.5 ECOTEST 
04.02.08 <0.5 ECOTEST 04.02.08 <0.5 ECOTEST 
05.01.08 0.6 ECOTEST 05.15.08 <0.5 ECOTEST 
06.16.08 1.0 ECOTEST 06.05.08 <0.5 ECOTEST 
07.15.08 1.2 ECOTEST 07.15.08 <0.5 ECOTEST 
08.15.08 1.1 ECOTEST 08.15.08 <0.5 ECOTEST 
09.03.08 1.4 ECOTEST 09.03.08 <0.5 ECOTEST 
10.06.08 0.9 ECOTEST 10.07.08 <0.5 ECOTEST 
11.07.08 0.7 ECOTEST 11.10.08 <0.5 ECOTEST 
12.02.08 0.8 ECOTEST 12.02.08 <0.5 ECOTEST 
01.07.09 0.8 ECOTEST 01.06.09 0.5 ECOTEST 
02.13.09 0.8 ECOTEST 02.13.09 <0.5 ECOTEST 
03.04.09 0.9 ECOTEST 03.04.09 <0.5 ECOTEST 
04.20.09 0.9 ECOTEST 04.06.09 <0.5 ECOTEST 
05.13.09 0.9 ECOTEST 05.13.09 0.5 ECOTEST 
07.16.09 1.2 ECOTEST 07.14.09 <0.5 ECOTEST 
08.11.09 1.2 ECOTEST 08.11.09 <0.5 ECOTEST 
09.11.09 1.6 ECOTEST 09.11.09 <0.5 ECOTEST 
10.08.09 0.9 ECOTEST 10.08.09 <0.5 ECOTEST 
   12.08.09 0.6 ECOTEST 
01.28.10 1.1 ECOTEST    
03.09.10 1.4 ECOTEST 03.08.10 0.7 ECOTEST 
06.02.10 1.9 ECOTEST 06.08.10 <0.5 ECOTEST 
07.28.10 2.0 ECOTEST 07.28.10 <0.5 ECOTEST 
10.05.10 2.1 ECOTEST 10.05.10 <0.5 ECOTEST 
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A-1, Table 2: Groundwater Analysis Data (Year 2008): 

 
Parameter (s) NY Limit LEVITTOWN 

Well No  N-8480 N-9338 
Date Sampled  5/19/08 6/25/08 

Antimony 6.0 µg/L <5.0 <5.0 
Arsenic 50.0  µg/L <5.0 <5.0 
Barium 2.0 mg/L 0.006 0.006 
Beryllium 4.0 µg/L <1.0 <1.0 
Cadmium 5.0 µg/L <1.0 <1.0 
Chromium 100.0 µg/L <5.0 <5.0 
Copper 1.3[A]  mg/L 0.03 0.05 
Iron 0.3[B]  mg/L 1.4 1.7 
Lead 15.0[A] µg/L <1 2.3 
Mercury 2.0 µg/L <0.25 <0.25 
Nickel 100 µg/L <10.0 <10.0 
Selenium 50 µg/L <2.0 <2.0 
Silver 100 µg/L <1.0 <1.0 
Thallium 2.0 µg/L <2.0 <2.0 
Sodium mg/L 10 9 
Manganese 0.3[B]  mg/L 0.03 0.02 
Zinc 5.0 mg/L 0.4 0.03 
Total Hardness mg/L 17 14 
Calcium Hardness mg/L 10 8.4 
Ammonia (NH3) mg/L <0.05 <0.05 
Free Cyanide 200.0 µg/L <20.0 <20.0 
Fluoride 2.2 mg/L <0.2 <0.2 
Chloride 250 mg/L 16 13 
Sulfate 250 mg/L 22 18 
Nitrite (as N) 100 µg/L <2.0 <2.0 
Detergents (MBAs) mg/L <0.1 <0.1 
pH S.U. 4.9 4.8 
Total Alkalinity mg/L <2 <2 
TDS mg/L 70 70 
Nitrate (as N) 10.0 mg/L <0.05 <0.05 
Turbidity 5.0 UNITS 2.5 <1 
Color 15 0 units <5 <5 
Odor 3.0 units <1.0 <1.0 
LSI mg/L -6 -6 
Perchlorate µg/L <0.5 <0.5 
 

 



  WE25 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
PREDESIGN INVESTIGATION 

  



112G02223 
10-26-10 

1

APPENDIX B – PREDESIGN INVESTIGATION 
SEAMAN’S NECK ROAD WATER TREATMENT PLANT UPGRADE  

 
 
1.0 Design Basis and Background 

This pre-design evaluation addresses treatment requirements for two existing potable water supply wells 

(Wells 3 and 4) located at the Seaman’s Neck Road Plant of Aqua New York (Aqua).  The purpose of this 

evaluation is to investigate potential remedial options for addressing volatile organic compound (VOC) 

contamination in the well field.  Since 2007, Trichloroethene (TCE) has been detected consistently in the 

water supply wells at a concentration up to approximately 1.6 micrograms per liter (µg/L).  In addition, the 

TCE concentration has been generally increasing over the past three years.   

The source of the TCE has been linked to a groundwater plume originating near the Northrop Grumman 

Complex.  Near this source (8,300 feet upgradient of the Aqua well field), TCE has been detected at a 

concentration up to 840 µg/L in a permanent monitoring well, see Figure 1.  Near the Aqua well field, 

(approximately 1,100 feet upgradient of the Aqua well field), there are outpost monitoring wells screened 

at the depth of the Aqua supply well screens.  These outpost monitoring wells do not contain detectable 

concentrations of VOCs.  During the 2009 vertical profile boring, VOCs (TCE and tetrachloroethene 

[PCE}) were detected at concentrations greater than 100 µg/L at depths above and below the Aqua 

supply well screens.  Based on the presence of VOC-contaminated groundwater upgradient of the Aqua 

well field, the maximum VOC concentration anticipated at the Seaman’s Neck Road Plant, as well as the 

duration of impact, is uncertain.   

Aqua water supply well No. 3 pump is rated for 1,800 gallons per minutes (gpm), while Aqua water supply 

well No. 4 pump is rated for 2,100 gpm.  Each well has a state-authorized capacity of 2,100 gpm or a total 

capacity of 4,200 gpm (6 million gallons per day [MGD]).  Based on recent plant records, the plant 

operates at an average of 34 percent of the maximum pump capacity (1,428 gpm average or 3,000 

hr/year at capacity) on an annual basis.  Typical operation is for one of the wells to operate the majority of 

the time year round, and the second well operates on a more regular basis only during the summer 

months.   

Because of uncertainty with the magnitude of the upgradient groundwater contamination, this report 

describes design schemes to treat influent TCE concentrations of 10 µg/L, 100 µg/L and 500 µg/L to 0.5 

µg/L in the effluent.  TCE is the primary organic constituent of concern.   Dissolved iron is also present, 

and the facility has in place an iron removal plant.     

Two general treatment technologies are being evaluated under four options.   

• Option A - Liquid phase granular activated carbon (LPGAC), before the iron removal plant.    

• Option B – LPGAC, after the iron removal plant.   
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• Option C - Air stripping tower (AST), after the iron removal plant, less than 50 µg/L TCE. 

• Option D - Air stripping tower (AST), after the iron removal plant, greater than 50 µg/L TCE.   

Option A - Liquid phase granular activated carbon (LPGAC), before the iron removal plant  

1. Raw well water from each well (pre-chlorination and pH adjustment) will be diverted to a separate 

LPGAC treatment system.  Following LPGAC treatment, the water will be diverted back to the existing 

chlorinated and pH facilities.     

2. Two existing well pumps and motors will be modified or replaced to address additional head loss in 

pre-filters, LPGAC and associated piping (expected <50’).  New motors will be 200 HP instead of the 

current 150 HP.  Pumps will be modified to develop more pressure.   

3. Each treatment system will consist of four 10’ diameter vessels and contain 20,000 lbs of virgin 

carbon (total eight vessels).  

4. The vessels will be running in parallel, with each vessel will be treating a maximum flow of 525 gpm 

(10 minute of EBCT).  

5. The Well No. 3 discharge line after LPGAC will be rerouted back to existing chemical treatment room 

(near pump).  The Well No. 4 discharge line after LPGAC will be diverted parallel to Well No. 3 line, 

but will be reconnected outside the existing chemical room.  A new (small) building will be required for 

this tie-in and chemical addition.  Existing chemical feed system from Well No. 4 will be relocated. 

This way each well will have their separate chemical feed system and maximum reuse of the existing 

chemical feed systems.   

6. LPGAC treated water from Well Nos. 3 and 4 will be joined just prior to iron removal system.  

7. Each filter will require initial backwash during startup and periodic backwash to fluff the media.  The 

need for backwash will be based on pressure drop (e.g., 10 psi) and is expected to occur every 4 to 8 

weeks.  Backwash will require 1,000 gpm of water for 10 minutes per vessel. This water will be taken 

from the treated water header. During backwash, the associated water supply well will be taken off 

line.  The backwash wastewater will be sent to a new 12,000 gallon tank. This water will then be 

transferred to existing wastewater tank at 50 gpm. 

8. A duplex pre-filter will be added before LPGAC to remove any fine suspended solids from the well. 

9. Carbon replacement will depend on TCE concentrations.  At 4,200 gpm and the annual average flow, 

carbon usage and TCE break-thru will be as follows: 

Inlet TCE (µg/L) Outlet TCE (µg/L) Carbon Usage 
(pounds/day)(1) 

Break-through 
(days)(1) 

10 0.5 15 to 60 2,700 to 10,700 
100 0.5 60 to 240 650 to 2,600 
500 0.5 170 to 640 240 to 950 

(1) The range is carbon usage is based on assumptions regarding the sharpness of the breakthrough 
curve and competition of carbon adsorption sites with other naturally occurring organics.   



112G02223 
10-26-10 

3

Option B - Liquid phase granular activated carbon, after iron removal plant   

1. Combined Well water from the iron removal system will be discharged to the LPGAC treatment 

system.  Following LPGAC treatment, new chemical feed facilities will be used to treat the water 

prior to distribution.       

2. Two existing well pumps and motors will be modified or replaced to address additional head loss 

in pre-filters, LPGAC and associated piping (expected less than 50 feet).  New motors will be 200 

HP instead of the current 150 HP.  Pumps will be modified to develop more pressure.   

3. The LPGAC system will consist of six 10’ diameter vessels each containing 20,000 lbs of virgin 

carbon.  

4. These vessels will be running in parallel, thus each vessel will be treating a maximum flow of 700 

gpm (7.5 minute of EBCT).  

5. Each filter will require initial backwash during startup and periodic backwash to fluff the media.  

The need for backwash will be based on pressure drop (e.g., 10 pounds per square inch) and is 

expected to occur every 6 to 12 months. Backwash will require 1,000 gpm of water for 10 minutes 

per vessel. This water will be taken from the treated water header. During backwash, the one raw 

water well will also be taken off line.  The backwash wastewater will be sent to a new 12,000 gal 

tank. This water will then be transferred to existing wastewater tank at 50 gpm.   

6. There is no need of a duplex pre-filter before the LPGAC as the IR plant will remove bulk of the 

iron and turbidity as well. 

7. A new post-LPGAC chlorination system will be used to provide residual chlorine.   

8. Existing phosphate feed system will be relocated in the new building. 

9. Carbon replacement will depend on TCE concentrations.  At 4,200 gpm and the annual average 

flow, carbon usage and TCE Carbon Usage will be the same as Option A.  Breakthrough will 

occur sooner than Option A, because there are only 6 vessels instead of 8 vessels.   

Evaluation of Options A and B 
 
Option A  
 

• Maintains a separate treatment system for each well, to the iron removal system.  

• LPGAC may be prone to increased fouling because of dissolved iron adsorption and require 

more frequent backwashing. 

• Low pH inhibits bacterial growth.      

• Carbon vessels may need to be coated internally for low pH (4 to 5 S.U.). 
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Option B 

• Iron removal prior to LPGAC reduces concerns with iron fouling of media from raw water.   

• Problems with iron removal system operation could discharge suspended solids to LPGAC and 

increase backwashing frequency.  

• Water to LPGAC will have some chlorine residual that will increase carbon use and require 

slightly higher overall chlorine use.    

Option C - Air stripping tower (AST) 

This system would be added after the existing iron removal system to minimize iron precipitation in the air 

stripping towers.  For the air stripper design, packed vertical tower was considered.  Depending on TCE 

concentrations, tower height will vary as illustrated in below:  

 
Inlet TCE (µg/L) Outlet TCE (µg/L) Number of towers/ Tower 

height (feet) 
10 0.5 Two/ 33 
100 0.5 Two/48 
500 0.5 Two/60 
500 0.5 Four/36’ 

 
 
Since the site is located in a residential neighborhood, the height of the building is limited to 35 feet.  Thus 

to meet 0.5 µg/L TCE in plant effluent, a single stage AST can treat a maximum of 50 µg/L of influent 

TCE.  TCE concentrations greater than 50 µg/L will require two stage AST treatment systems (Option D).  

Option C:  Single Stage AST for TCE less than 50 µg/L  

Single stage air stripping can treat water to obtain effluent quality of 0.5 µg/L as long as the influent 

concentration is below or equal to 50 µg/L.  Under this system: 

1. Treated water from iron removal plant will be diverted to AST.  Existing well pump operation will 

be modified to reflect lower discharge pressure.  Post AST chlorination will be required.   

2. There will be two packed towers running in parallel.  Each tower will treat 2,100 gpm of 

groundwater.  

3. Based on a flow rate of 2100 gpm per well, a 10-foot diameter is the recommended diameter 

required for each tower. With packing height of 20 feet total AST height will be about 32 feet. 

4. Effluent from AST will discharge into an underground clear well. Based on 25 minute storage at 

4,200 gpm, approximately 100,000 gallon sump will be provided in this stage. 

5. There will be three booster pumps at this clear well each rated at 2,100 gpm to discharge treated 

water to the water main.  
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6. Building to house the system will be approximately 2000 square feet with 600 square feet having 

a height of 35 feet to accommodate the towers and the balance having a height of 25 feet. 

7. Post chlorination system will be provided to maintain residual chlorine. 

8. Existing phosphate feed system will be relocated in the new building. 

9. No changes will be made to caustic systems 

Table below illustrates the tower sizes and performance of this arrangement.  Design is slightly 

conservative to take care of low temperature impact on performance.  

 
TCE 

Influent  
(µg/L) 

TCE 
Effluent 
(µg/L) 

Removal 
Efficiency (%) 

Tower 
Height 
(feet) 

Air flow 
CFM  

TCE in air 
(mg/l) 

10-50 0.5 99% 32 15,500 <0.5 

Option D: Two-Stage AST for TCE greater than 50 μg/L:   

For influent concentrations greater than 50 μg/l and to achieve a target concentration of 0.5 μg/l and 

maintain the AST within reasonable height (below 35 feet), two stage air stripping will be required, 

consisting of a primary stage where a bulk of the load will be removed followed by a secondary stage 

where the water will be polished. Under this system: 

1. Treated water from iron removal plant will be diverted to AST.  Existing well pump operation will 

be modified to reflect lower discharge pressure.  Post AST chlorination will be required. 

2. There will be two towers in each stage. The first set of two towers will be a primary stage and a 

similar set will form the secondary stage.  

3. The plant will be designed such that 2100 gallons per minute (gpm) of groundwater will be treated 

through one tower. Hence two towers will be required to treat the total flow of 4200 gpm in each 

stage.  

4. A 10 feet diameter is the recommend diameter required for the tower design irrespective of the 

stage.  

5. Effluent from first stage will discharge into an underground clear well. 

6. There will be three transfer pumps at this clear well each rated at 2,100 gpm to discharge treated 

water to the second stage air stripping columns.  

7. Effluent from the second stage will discharge into an underground clear well.  

8. From the second sump, treated water will be pumped to the water main for distribution.  

9. Building to house the system will be approximately 3700 square feet with 1700 square feet having 

a height of 35 feet to accommodate the towers and the balance having a height of 25 feet. 

10.  Chemical systems will be same as Option C above.  

Table below illustrates the sizes and performance of the twin stage arrangement.  
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TCE Influent  

(µg/L) 
TCE 

Effluent 
(µg/L) 

Removal 
Efficiency 

(%) 

Tower 
Height 
(Feet) 

Air flow 
CFM  

TCE in air 
(mg/L) 

500 15 97 32 12,500 3.5 
15 0.5 97 32 12,500 < 0.5 

 
 
Evaluation of Options C and D 
 
 
• As long as the iron removal plant precedes the air stripping plant (either one stage or two stages) 

there is a low chance of iron fouling and consequently the need for acid washing etc. 

• In case of dual stage system, the equipment cost does not come down even if influent TCE is low 

as diameter is governed by flow and minimal height of packing has to be maintained. 

• If high concentrations of VOCs occur for an extended period of time, the operating costs of AST 

are lower than LPGAC.     
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