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New York License No. 067581-1 
 
1.  PURPOSE AND SCOPE 
 
This report describes a 99,500 gallon per day (GPD) capacity wastewater treatment and 
disposal system for the proposed age-restricted residential development known as "Four 
Seasons at Hamptonburgh" located in the Town of Hamptonburgh, Orange County, New York.  
The proposed wastewater treatment plant will serve 68 attached three-bedroom townhome 
units, 239 detached two-bedroom single-family units and a 6,000 square foot clubhouse. The 
treated effluent will be discharged to the Wallkill River. Included in this report are descriptions 
and discussions of the expected wastewater flows and characteristics, unit processes and 
required support facilities. 
 
 
2.  PROJECT DESCRIPTION 
 
The proposed wastewater treatment and disposal system will consist of the following major 
components: 
 

� 99,500 GPD capacity Wastewater Treatment System providing treatment to New York 
State Department of Environmental Conservation (NYSDEC) Surface Water Standards. 

� Two flow Equalization Tanks. 
� Two independently operated Sequencing Batch Reactors (SBR) (or equivalent treatment 

technology depending upon the final effluent limitations). 
� Two post SBR Equalization Tanks. 
� Two Gravity Filters. 
� Ultraviolet Disinfection. 
� Surface water discharge to the Wallkill River. 
� 100-foot x 50-foot Equipment Building. 
� Emergency Generator System. 

 
If future additional capacity is needed, adequate land area is available so that the plant could be 
expanded to accommodate the additional flow.   
 
 
3.  SITE DESCRIPTION 
 
The proposed development is located in the Town of Hamptonburgh, in central Orange County, 
New York. The parcel on which the proposed development will take place is bounded to the 
north by Eager Road, to the south by agricultural and/or residential uses, to the east by the 
Conrail railroad tracks and to the west by Route 416.  The property is comprised of a total of 
400 acres (see Figure 1). The treatment plant and discharge location to the Wallkill River are to 
be located to the west of Route 416 at the Eager Road intersection on land known as “Parcel 
D”.   
 
 
4.  EXPECTED WASTEWATER FLOWS AND CHARACTERISTICS 
 
The development associated with this project is expected to generate approximately 99,500 
GPD of domestic wastewater on an average daily flow basis. The wastewater flow was 
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calculated in accordance with the NYSDEC publication entitled “Design Standards for 
Wastewater Treatment Works: Intermediate Sized Sewerage Facilities” as follows: 
  
  68 Three Bedroom Units @ 400 GPD/Unit = 27,200 GPD 
  239 Two Bedroom Units @ 300 GPD/Unit = 71,700 GPD 
  6,000 Square Foot Clubhouse @ 0.1 GPD/Square Foot= 600 GPD 
   

TOTAL = 99,500 GPD 
 
A peaking factor of 3.72 was applied to the average daily flow to yield a peak hourly flow of 
369,883 GPD (see Appendix A).   
 
Wastewater characteristics are expected to be those of typical domestic wastewater and for the 
purposes of the design are as follows: 
 

Table 1 
 

Influent Parameters 
Biochemical Oxygen Demand (BOD5) 250 mg/l* 
Total Suspended Solids (TSS) 250 mg/l* 
Total Nitrogen  35 mg/l* 
pH  6-9 

 
   *milligrams per liter 
 
 
5.  TREATED EFFLUENT QUALITY 
 
The regulatory limits for discharge to surface water are site specific in New York State.  The 
limits are determined by the NYSDEC when a permit application is received.  There are 
currently two permitted wastewater treatment facilities discharging to the Wallkill River in the 
Town and Village of Montgomery. By examining the existing discharge limits for the permitted 
facilities, it is possible to estimate the potential limits for discharge to the Wallkill River from the 
proposed Four Seasons plant.    The anticipated limits are as follows: 
 

Table 2 
 

Effluent Parameters 
BOD5 (7 day mean)  <30 mg/L 
TSS (7 day mean)  < 30 mg/L 
Fecal Coliform (7 day mean)  < 400 / 100ml 
pH 6.5 – 8.5 

     
However, these limits are to be considered preliminary values at this time. Final discharge limits 
will be developed by the NYSDEC.  On April 11, 2005 a request for the effluent limits was made 
to the NYSDEC Region 3 Office (see Appendix B). 
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6.  WASTEWATER COLLECTION SYSTEM  
 
Wastewater from all residential units will be collected and conveyed to the wastewater treatment 
plant via a collection system that will include gravity sewers and three pumping stations.     
 
 
7.  PROPOSED WASTEWATER TREATMENT SYSTEM -- UNIT PROCESSES 
 
7.1 General Description 
 
The Four Seasons at Hamptonburgh Wastewater Treatment Facility will be located on a plot of 
land to the west of Route 416.  All the major unit processes will be contained within a single 50-
foot by 100-foot building structure.  Landscaping and berming will be utilized to minimize any 
visual impact that this facility may present to any of the residents or visitors to the proposed 
development, any other existing nearby residences or visitors to Thomas Bull Memorial Park.   
 
For purposes of this report the treatment system for this facility has been assumed to be a two 
train Sequencing Batch Reactor (SBR).  The SBR’s will be followed by gravity filtration and 
ultraviolet disinfection.  The plant size and layout can be expanded if additional flow is needed.  
The plant will discharge to the Wallkill River via a gravity line.  The facility will be designed such 
that all water quality criteria set forth by NYSDEC will be met prior to discharge. As a result, the 
final selection of the treatment technology will be dependent upon the final effluent limitations 
established by the NYSDEC.  
 
7.2 Major Unit Processes 
 

The treatment sequence will consist of the following processes (see Figure 2). 
 

1. Influent enters plant via force main from proposed development. 
2. Screening. 
3. Flow Equalization. 
4. Activated Sludge, Sequencing Batch Reactor (SBR). 
5. Post Secondary Flow Equalization. 
6. Gravity, Sand Filters. 
7. Ultraviolet Disinfection. 
8. Discharge to Wallkill River. 

 
 The treatment process will also include the following associated equipment (see Figure 
3). 
 

1. Sucrose feed system to enhance the denitrification process (if needed). 
2. pH adjustment to enhance the nitrification process. 
3. Automatic filter backwash and cleaning system. 
4. Aerated waste sludge holding tanks. 
5. System controller and automatic telephone dialer/alarm system. 
6. 100-foot by 50-foot building to house the treatment system and controls. 
7. An odor control system for all process vents. 
8. Standby generator system with automatic transfer on loss of utility company 

power. 
 
Facilities will be constructed in accordance with New York State regulations.  Additionally, all 
major treatment process components will be enclosed in a containment building.  This building 
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will be provided with a façade that is architecturally compatible with both nature and the 
character of the Town of Hamptonburgh and the proposed development.  This building will be 
required to adhere to the height limitations for the 150-9(B)(2) Zone (35 feet) and will require a 
building permit review by the Town’s building inspector. 
 
7.3 Plant Influent Force Main 
 
The wastewater from the gravity sewer system will be conveyed to a pump station located within 
the Four Seasons at Hamptonburgh development and then pumped via force main to the 
proposed wastewater treatment facility.   
 
7.4 Preliminary Treatment (Screening and Flow Equalization) 
 
The screening unit process will consist of a stainless steel wire mesh screen.  The screen will 
be manually cleaned.  Solids will be stored in a collection bin below the screen until they can be 
conveniently removed and disposed of in an approved manner.  Screened wastewater will then 
enter the flow equalization tanks.  The two tanks operate as one tank as they are connected by 
an interconnecting pipe at the bottom.  Tank construction will be of reinforced concrete and be 
located below the building floor slab.  Access hatches and lifting davits will be provided to allow 
for removal and service of the equalization pumps. 
 
Equalized wastewater will be pumped to each SBR on demand from the SBR controller.  This 
flow rate will be in excess of the plant flow rate to allow for an internal plant recycle from the 
sand filters to the equalization tanks as well as decant flow from the sludge holding tank.  
Pumps will be submersible solids handling, municipal duty.  Pumps are sized and valved so that 
either pump can handle the entire plant flow.  One pump will be installed in each equalization 
basin.  The two basins will be interconnected to allow operation as a single large tank while 
retaining the ability to take one tank out of service if necessary. 
 
7.5 Sequencing Batch Reactor 
 
This facility's secondary treatment unit is a sequencing batch reactor (SBR).  The SBR is of 
conventional design incorporating a mixing header, aeration header (with submersible motive 
pump) and a submersible sludge waste pump.  The SBR's will be operated as two independent 
units to provide complete redundancy.  An SBR, is a fill-and-draw, non-steady state activated 
sludge process in which one or more reactor basins are filled with wastewater during a discrete 
time period, and then operated in a batch treatment mode.  The SBR accomplishes 
equalization, aeration and clarification in a timed sequence, in a single reactor basin.  Aeration 
and sedimentation/clarification are carried out sequentially in one tank.  A single cycle for each 
reactor consists of five discrete periods, Fill, React, Settle, Draw and Idle. 
 

Fill Phase: The reactor is filled with wastewater.  Fill can be aerated, anoxic, or a 
combination of aerated and anoxic, as selected by the operator to achieve 
specific treatment needs.  During anoxic fill, the air supply to the aeration header 
will be turned off however, the reactor will be continued to be completely mixed. 
 
React Phase: When the fill phase is complete, influent flow is diverted to the 
second train or held in the equalization basin.  Aeration continues in the first train 
until the design biodegradation is achieved. 

 
Settle Phase: The aerators are turned off and perfect quiescent conditions allow 
the biomass to settle, leaving the treated supernatant above. 
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Decant Phase: A Floating Solids Excluding Decanter removes treated effluent 
from just below the liquid surface.  A motor operated effluent valve opens to allow 
discharge to the filter dosing tanks. 
Waste Sludge Phase: Sludge produced by the treatment process will be 
pumped from the SBR units manually by the plant operator and sent to two 
sludge holding tanks operated as a single sludge storage system.  These tanks 
will be aerated and connected to the odor control system as described below.  
Normal operation calls for automatic sludge wasting from the SBR's after every 
process cycle.  The operator will have the option to adjust the volume of sludge 
wasted each cycle and the ability to waste sludge manually to accommodate low 
sludge production during plant start up.  Periodically, the operator will manually 
decant from the sludge holding tank to the influent equalization basin.  Each tank 
will be provided with a small submersible pump for this purpose.  The sludge will 
be allowed to thicken and will be removed by a licensed waste hauler and 
disposed of at an approved facility.   

 
The sludge holding tanks will be equipped with high level alarms, which will disable the 
automatic wasting cycle from the SBR's. 
 
7.6 SBR Operation 
 
SBR operation is controlled using a programmable logic controller (PLC).  Each SBR cycle can 
be modified in duration to achieve maximum treatment efficiency.  The PLC will also provide 
alarm and status information to the plant operator.  Varying the operating strategy enables 
aerobic, anaerobic or anoxic conditions to be achieved.  Precise control of these conditions 
allows organism selection to take place, that is, the proliferation of specific desirable 
microorganisms is encouraged, while the growth of undesirable microorganisms is inhibited. 
 
7.7 Layout 
 
The SBR's will be laid out in two trains for redundancy.  This will allow for one SBR to fill while 
the other treats.  The SBR's are sized to the normal flow rate.  The SBR will be constructed in 
common wall concrete tanks.  Provisions for dewatering one train while operating another train 
are incorporated. 
 
7.8 Filter Dosing Tank 
 
Secondary treated effluent will then flow to a two-section filter-dosing tank.  Tank construction 
will be reinforced concrete.  Tanks will be located below the building slab floor with access 
hatches to allow service of the filter feed pumps.  Tanks will be interconnected to allow single 
tank operation while retaining the ability to take one tank out of service if needed.  Secondary 
treated effluent will be pumped at a constant rate from both trains to one sand filter at a time.  
The second filter will be on standby.  The filters will be alternated periodically.  Pumps will be 
submersible solids handling, municipal duty with lift out slide rail mechanism.  Provisions will be 
made for dewatering the equalization basins for inspection and maintenance. 
 
7.9 Sand Filtration 
 
Filtering will be accomplished through the use of two gravity sand filters.  These units will 
provide tertiary treatment, and protect against any carryover of solids to the UV disinfection 
system.  The gravity filters will be vendor-supplied units of stainless steel or fiberglass 
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reinforced plastic construction.  Flow will be via gravity through the units.  The filters will also be 
set up in a two-train system.  Each filter will be sized to normally treat the average plant flow. 
 
7.10  Flow Metering 
 
A flow meter will be installed after the sand filters and upstream of the disinfection process.  The 
flow meter will be used to record the daily volume of wastewater that is processed by the 
treatment plant.  This will be connected to a data logger at the plant control panel. 
 
7.11  Ultraviolet Disinfection 
 
This project will utilize an ultraviolet disinfection system for the deactivation of bacteria and other 
microorganisms.  The project will utilize a system with capabilities adequate to disinfect to 
NYSDEC standards.  The system will be designed to meet both end of pipe and projected 
surface water monitoring permit limits.  This project will utilize an open channel system using 
light modules containing germicidal lamps.  Two complete, identical units will be provided.  
Normally only one unit will be in operation.  Each unit will be capable of treating and processing 
the average daily plant flow.  A UV intensity sensor will be installed with an alarm to alert 
operators when the UV intensity falls below acceptable levels.  The UV intensity reading will be 
displayed by a meter on the control panel.  A manual cleaning system will be used to ensure the 
effectiveness of the disinfection process. 
 
7.12  Chemical Addition 
 
This facility is designed to achieve all permitted levels while operating strictly biologically, 
without chemical addition.  However, it is possible that chemical augmentation could be required 
at times to insure that the treatment process is reliably meeting all permitted discharge levels.  
The facility will have provisions to add alkalinity in the form of sodium hydroxide and additional 
carbon in the form of sugar solution. 
 
Alkalinity adjustment will be available at the SBR using a pH probe, feed pump and pump 
controller.  The carbon source will be added just prior to the filter units and will consist of a 
supply tank with mixer and a small chemical feed pump. 
 
7.13 Treatment Building 
 
Major unit processes will be contained within a common building structure.  This structure will 
supplement the primary containment of all wastewater tanks with the secondary containment of 
the building walls.  The building will be provided with hot and cold running water, a toilet, utility 
sink, counter space for process control tests, lights, electrical receptacles, heat and ventilation.  
Wastewater from the toilet, sinks and floor drains will return to the equalization tanks.  This 
structure will be provided with an esthetically treated facade. 
 
7.14 Building Heating 
 
The building will be provided with heat and ventilation to prevent freezing and temperature 
extremes. 
 
7.15 Odor Control System 
 
An odor control system will be provided for the equalization tanks, the screen room and the 
sludge holding tank.  In the event that conditions favor the production of unpleasant off gases 
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from the unit processes, the operator will turn on the odor control system.  This system will 
provide a vacuum to each closed tank.  Off gases will be transported to individual carbon 
canisters sized for the treatment tank being served.  Odors will be eliminated and "scrubbed" air 
will be vented outside of the containment structure.  A small fan dedicated to each canister and 
integral with the odor control system will provide air movement.   
 
7.16  Auxiliary Power 
 
An auxiliary power station is provided should primary power to this facility be interrupted.  The 
Auxiliary Power System is a generator set contained within the treatment building.  Sizing of the 
generator set will allow normal operation of all unit processes thus insuring pollution prevention 
should primary power be interrupted. 
 
7.17  Buffering, Landscaping, Berming and Isolation 
 
As part of the subdivision's overall site design, this facility will be isolated from the surrounding 
residential units by open space buffers, landscaping and earth berming. Vehicular traffic 
isolation of this facility is provided by the private drive.  There will be no vehicular access 
through the treatment facility lot to any other lots. 
 
 
8. EFFLUENT DISPOSAL 
 
As noted above, treated effluent from the treatment plant is proposed to be discharged to the 
Wallkill River (see Figure 4). As a contingency, subsurface disposal of effluent using drip 
irrigation has also been examined. It is anticipated that effluent limitations for subsurface 
disposal would be limited to total nitrogen, pH and possibly fecal coliform. According to the Soil 
Survey for Orange County the majority of the area adjacent to the treatment plant site is 
classified as Hoosic Gravelly Sandy Loam (HoA). Site-specific soil testing would be needed to 
determine the loading rate for this area.  
 
The area required for the disposal facilities is dependent upon the effluent loading rate, which in 
turn depends on the soil conditions present. A preliminary estimate of the loading rate is 0.6 
GPD per square foot (see Appendix C). At this loading rate, the land area required for drip 
irrigation would be approximately four acres. The Orange County Board of Health requires that 
one hundred percent redundancy be provided for the subsurface drip irrigation system. 
Therefore, the total land required for the 99,500 GPD plant, drip irrigation units and the reserve 
area would be approximately ten acres. 
 
9.  PERMITS 
 
It is anticipated that the following permits will be needed for the Wastewater Treatment Plant. 
 

TABLE 3 
 

Approval/Permit/Review Agency 
Sewage Treatment Plant and Sewage 

Collection System Designs 
NYSDEC 

SPDES Permit for Waste Water Discharge NYSDEC 
Protection of Water Permit for Stream and 

Bank Disturbance 
NYSDEC 

 




