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INTRODUCTION AND BACKGROUND

The Town of Edgartown owns and operates a 0.75 mgd wastewater treatment facility (WWTF) which serves the Town, and neighboring communities.  The WWTF consists of the following:

· Septage Receiving and Storage Tanks
· A Pretreatment Building with mechanically cleaned fine bar screen
· Two rectangular primary clarifiers
· Two Carrousel aeration tanks with mechanical aerators and mechanically mixed anoxic zones for nitrogen removal
· Two circular secondary clarifiers

· Ultraviolet disinfection

· Effluent is conveyed to six (6) rapid infiltration basins for groundwater recharge

Figure 1 shows a site layout of the Edgartown WWTF. 

The WWTF utilizes the following solids handling processes: 

· Primary sludge and grit are removed from the primary clarifiers using air actuated diaphragm pumps and conveyed to aerated sludge holding tanks
· Waste activated sludge is removed from the secondary clarifiers using air actuated diaphragm pumps and is conveyed to aerated sludge holding tanks
· Scum is removed using rotary lobe pumps which discharge to the scum concentrator 
· The solids are dewatered using two 1.0 meter belt filter presses. 

· Dewatered solids are lime-stabilized and conveyed into roll-off style containers using a reciprocating piston style positive displacement pump

The WWTF utilizes a mist chamber type chemical scrubber for odor control.  The mist chamber uses liquid sodium hydroxide and sodium hypochlorite to reduce odors.  The odorous exhaust air is collected from the following WWTF unit processes: 

· Septage Pretreatment Tanks
· Pretreatment Building
· Primary Clarifiers
· Aerated Sludge Holding Tanks
· Dewatering Room 

This odor study will review existing WWTF flows and loadings, existing odor sources at the WWTF, existing odor control processes at the WWTF, septage receiving and pretreatment options, and grease handling options.  Recommended improvements and estimated costs will be provided.  A copy of the letter agreement is appended to the report. 

EXISTING FLOWS AND LOADINGS
The upgraded and expanded Edgartown WWTF began operating in 1995.  Recent flow and loadings were reviewed to compare current flows and loads with the projected design capacity.  Table 1 shows a summary of the flow and loading information from 1999.  During 1999 WWTF monthly average flows ranged from 0.084 to 0.322 million gallons per day (mgd) with an overall average of 0.17 mgd.  The maximum monthly average flow was 43 percent of the original WWTF design flow of 0.755 mgd. 

During 1999 monthly average biochemical oxygen demand (BOD5) concentrations ranged from 155 to 372 milligram per liter (mg/L) with an annual average of 272 mg/L.  The maximum monthly average BOD5 concentration was 62 percent of the original WWTF design concentration of 600 mg/L.  

During 1999 monthly average total suspended solids (TSS) loadings ranged from 118 to 402 mg/L with an annual average of 204 mg/L.  The maximum monthly average TSS concentration was equal to the original WWTF design concentration of 400 mg/L.  

Septage flows at the Edgartown WWTF were reviewed.  Table 2 shows a summary of septage flows to the Edgartown WWTF from 1993 to 1999.  The maximum monthly septage flow was 247,700 gallons in April, 1997. 

Based upon a review of the aforementioned historical flows and loadings the Edgartown WWTF is currently operating below the original design value, indicating that loadings are not causing odor problems. 

REVIEW EXISTING ODOR SOURCES AT THE WWTF
Various unit processes were reviewed to establish whether or not odor problems could be caused under certain operating conditions. 

The existing septage handling area was reviewed.  The Town recently constructed a three sided garage to surround the existing septage discharge station.  The new building serves to block prevailing winds which blow through the site.  However, the building does not enclose the septage trucks and odors do escape during discharge.  An improved septage discharge station is required to effectively control odors at this location.  The septage pretreatment tanks from the original WWTF are a source of odors due to the poor condition of the existing covers and insufficient ventilation system. Improvements to the covers and ventilation system are required to reduce odors at this location.  Also, the ventilation rate is insufficient under some operating conditions and needs to be increased to reduce odor emissions at this location. 

The new Pretreatment Building exhaust is conveyed to the odor scrubber.  The ventilation system and odor containment is satisfactory.  The Pretreatment Building does not contribute to off-site odors at present. 

The new rectangular primary clarifiers are covered with a reinforced concrete slab.  Aluminum hatches and tread plate covers are provided at various locations for access into the tanks.  Exhaust air from below the covers is conveyed to the odor scrubber.  The ventilation system and odor containment is satisfactory.  The primary clarifiers do not contribute to off-site odors at present. 

The new Carrousel aeration tanks are not covered.  Historically some of the off-site odor complaints have been related to the aeration tanks and related anoxic treatment compartments.  The Town has installed a counteractant mist spray system to alleviate some of the odors from this location.  However, the odors from the mist spray have resulted in several off-site odor complaints . The new circular secondary clarifiers have an open free water surface.  The effluent troughs are covered with hinged fiberglass covers.  These units do not contribute to off-site odors at present. 

Primary and secondary waste activated sludges are currently conveyed into three aerated sludge holding tanks.  The aerated sludge holding tanks have concrete covers and aluminum access hatches.  The exhaust air from the aerated sludge holding tanks is conveyed to the odor scrubber. Ventilation and odor containment are satisfactory at this location.  The aerated sludge holding tanks are not currently a source of off-site odors. 

The primary and waste activated sludges are blended and dewatered using two 1.0 meter belt filter presses.  The Dewatering Room exhaust air is conveyed to the odor scrubber.  The ventilation system and building are satisfactory.  The Dewatering Room is not currently a source of off-site odors. 

Primary and secondary scum can be conveyed to the scum concentrator located in the Dewatering Room.  The scum concentrator is a significant source of odor in the Dewatering Room when it is in use.  Also, the unit is unable to concentrate the scum to a level which makes the final product suitable for disposal, since the water content exceeds the maximum allowable concentrations allowed by the disposal contractor.  The WWTF currently blends the scum with the sludge, and dewaters it using the belt filter presses.  This provides acceptable performance.  However, the belts must be cleaned more frequently than desired in order to maintain acceptable dewatering system performance.  Improved methods of scum handling should be considered. 

The dewatered sludge cake is lime stabilized and conveyed into the adjacent container storage area using a reciprocating piston style positive displacement pump. The Town recently constructed a pole barn to enclose the sludge disposal containers.  The pole barn is open along the bottom of the wall which allows odors to escape under some conditions.  The pole barn is currently not ventilated.  This area needs improved odor containment and ventilation to reduce odor emissions. 

REVIEW OF ODOR CONTROL PROCESSES AT THE WWTF
The WWTF currently utilizes a 13,000 cubic feet per minute (cfm) mist chamber to treat odorous air exhausted from the following locations: 

	
	

	· Pretreatment Building
	1,500 cfm

	
	

	· Primary Clarifiers
	2,000 cfm

	
	

	· Dewatering Room
	7,000 cfm

	
	

	· Septage Pretreatment Tanks
	300 cfm

	
	

	· Sludge Holding Tanks
	2,200 cfm

	
	

	TOTAL
	13,000 cfm

	
	


The odor scrubber is designed to treat peak exhaust hydrogen sulfide (H2S) concentrations of 40 parts per million (ppm). 

Inlet H2S concentrations are typically average less than 1.0 ppm.  Outlet H2S concentrations typically average 0.1 ppm.  The exhaust from the odor scrubber is typically not a significant source of off-site odors. 

The WWTF utilizes a potassium permanganate feed system to inject chemical into the belt filter press feed pump suction pipe. This chemical feed system is located in the Laboratory/Workshop Building.  The potassium permanganate reduces H2S emissions at the Belt Filter Presses.  This reduces odors in the Sludge Dewatering Room. 

The WWTF also has the capability to inject liquid sodium hypochlorite in several locations including: 

· Influent Flow Meter Vault

· Primary Sludge Discharge

· Return Sludge Discharge

· Septage Pretreatment Tank

The liquid sodium hypochlorite feed system is currently not in use feeding chemicals to these locations.  The Town should consider using sodium hypochlorite to reduce odor emissions from the Septage Handling Area. 

ODOR CONTROL ALTERNATIVES
Based on our site visit and review of data from the Edgartown WWTF the following areas should be investigated to reduce odor emissions and improve WWTF performance. 

· Septage Receiving and Pretreatment Area

· Dewatering Room Sludge Container Pole Barn

· Scum Handling and Disposal System

Alternatives which will be investigated include structural modifications, equipment modifications, operational procedures, and chemical addition.  Each alternative will be reviewed in terms of estimated costs, expected performance, operational issues, and impact on other WWTF unit processes.  

Septage Receiving and Pretreatment
The septage receiving pretreatment area could be improved by the following modifications: 

· Increased exhaust air ventilation

· Improved Tank Covers

· Automated Debris Removal

· Automated Grit Removal

· Chemical Addition

The following paragraphs outline each alternative: 

Increased Exhaust Air Ventilation.  The existing odor control fan is designed to remove 300 cfm of air from the septage pretreatment tank.  Under some conditions this ventilation rate is insufficient to maintain a negative pressure within the two aerated holding tanks and bar screen structure.  The fan could be replaced with a larger capacity unit.  However, this will probably not alleviate the problem of odors escaping due to the existing tank covers.  

Improved Tank Covers.  The existing treadplate covers above the bar screen structures and aerated septage holding tanks are in very poor condition.  The covers are unstable to walk on, and have numerous gaps and irregularities which allow odors to escape.  The covers should be replaced with gasketed aluminum treadplate and new seat angles.  This will reduce the potential for odors escaping from the septage handling area. 

Automated Debris Removal.  The Edgartown WWTF staff constructed a three sided garage surrounding the septage receiving station.  This structure serves as a wind break which reduces migration of off-site odors.  However, odors escape during septage discharge through the bar screen structure.  An automated debris removed system which is totally enclosed can be provided to improve odor containment during 

septage discharge.  The unit contains a rotating fine screen and screenings compactor. The unit can be fitted with an enclosed bagging attachment to reduce odors which escape from the screenings containers.  

The unit would be fitted with a NEMA 4X fiberglass control panel, bagging attachment, keypad access system for automated billing, and flow meter.  The estimated cost to purchase a 400 gpm unit is $110,000 (June, 2000 dollars – ENR20 CitiesIndex – 6,238).  Larger units with capacities of 700 and 1,000 gpm are also available at an increased cost.  A copy of the automated debris removal system is included in Appendix A.  The 400 gpm unit is approximately 14 feet in length, 2.5 feet in width, and 9.0 feet in height.  The unit can be mounted on the slab within the Town’s existing septage garage.  

Typically the fine screen is provided with 1/4 inch bar spacing.  This effectively traps most objectionable debris but allows finer organic solids to pass through.  The screenings are washed prior to being introduced into the attached screw compactor.  The washed screenings are dewatered and conveyed into the related bagging attachment.  The dewatered debris can the be placed in a secure landfill for disposal.  The unit requires periodic lubrication and preventative maintenance.  The unit contains a removable stainless steel rake head to clear debris.  The rake head requires periodic replacement. 

The removal of debris from the septage discharge improves the performance of the aerated septage holding tanks.  Debris which interferes with the operation of the air diffusers, and pump check valves is removed.  Most plastic objects are also removed which improves the quality of the dewatered sludge cake if it is to be beneficially reused. 

Automated Grit Removal.  The automated debris removal system can be upgraded and expanded to incorporate automated grit removal and also grease removal.  The aerated grit chamber which is added uses a horizontal screw conveyor to convey grit which settles along the length of the grit chamber to a centralized location.  

An inclined screw conveyor is then used to convey grit out of the basin.  The screw conveyor also dewaters and classified the grit.  A spray wash is included to flush organics from the grit, returning them to the grit chamber.  The grit screw discharges into a bagging attachment to contain odors.  Grease removal is provided by adding non-metallic chain and flight to a skim grease to a collection sump.  

The estimated cost to purchase a 400 gpm unit with screenings and grit removal is $220,000 (June, 2000 dollars – ENR20 CitiesIndex – 6,238).  The estimated cost to purchase a 400 gpm unit with screenings, grit, and grease removal is $230,000 (June, 2000 dollars - ENR20 CitiesIndex – 6,238).  These costs include the same optional features as the debris removal system.  Large units with capacities of 700 and 1,000 gpm are also available at an increased cost.  It should be noted that the combined system removing screenings, grit, and grease will require significant structural modifications including construction of a recessed sump area approximately 22 feet in length, 6 feet in width, and 4.5 feet in depth.  This structure cannot be accommodated within the Town’s existing septage garage. 

The removal of grit from the septage discharge reduces accumulations in the bottom of the aerated septage holding tanks, decreasing the required cleaning frequency.  The removal of grit from the septage also reduces wear on downstream process equipment such as the septage transfer pumps, mechanical screen, primary clarifier sludge collectors, primary sludge pumps, sludge grinders, belt filter press feed pumps, belt filter presses, and dewatered sludge pump.  

Chemical Addition.  Odors in septage can often be reduced by the addition of various chemicals.  Chemical addition has a lower initial capital cost than air scrubbing.  However, its overall effectiveness is typically lower than air scrubbing.  Chemical addition can reduce odor emissions by oxidizing odorous compounds, precipitating soluble odor compounds into insoluble compounds, or adjusting the pH to minimize odors released into the air.  Chemicals considered for oxidation include sodium hypochlorite (chlorine), hydrogen peroxide, calcium nitrate, and potassium permanganate.  Chemicals considered for precipitation include ferric chloride.  Chemicals considered for pH adjustment include sodium hydroxide. 

Sodium Hypochlorite.  Sodium Hypochlorite solution is a strong oxidant which contains approximately 1.04 to 1.25 pounds of chlorine per gallon (12.5 to 15.0 percent solution).  Sodium hypochlorite weighs about 10.0 pounds per gallon and has a shelf life of about 60 days when stored in a cool, dark area.  After this time the chemical begins to lose strength. Sodium hypochlorite can be used to oxidize various odor compounds (such as hydrogen sulfide).  Chlorine in the sodium hypochlorite oxidizes hydrogen sulfide into sulfate by the following reaction: 

HS + 4C12 + 4H2O ---> SO4 + 9H + C1

This theoretical reaction requires about 8.87 pounds of chlorine per pound of hydrogen sulfide.  Field conditions in septage treatment indicate that 10 to 19 parts of chlorine may be required to oxidize one part of hydrogen sulfide.  This is caused by other interfering compounds contained in the septage.   Sodium hypochlorite has an advantage over some other chemicals in its ability to kill bacteria and reduce oxygen demand.  The Town currently uses sodium hypochlorite in the odor scrubber to reduce odors.  

Hydrogen Peroxide.  Hydrogen peroxide solution is a strong oxidant.  It is available in commercial concentrations ranging from 35 to 50 percent solution.  35 percent hydrogen peroxide solution weighs approximately 9.4 pounds per gallon.  50 percent solution weighs approximately 10.0 pounds per gallon.  Hydrogen peroxide is stored in passivated aluminum containers.  Hydrogen peroxide has a pH ranging from 9 to  10.  Decomposition of hydrogen peroxide is catalyzed by metal impurities. 

Hydrogen peroxide oxidizes hydrogen sulfide into sulfur by the following reaction.  The hydrogen peroxide is not selective, so other odor compounds can also be oxidized. 

H2S + H2O2 ---> S + 2H2O (pH <8.5)

This theoretical reaction requires approximately 1 pound of hydrogen peroxide per pound of hydrogen sulfide.  Field conditions in septage treatment indicate that 2 to 4 parts of hydrogen peroxide may be required per part of hydrogen sulfide.  Hydrogen peroxide has an advantage because free oxygen is added if peroxide dosages are high enough to fully react with all hydrogen sulfide.  This retards the regeneration of hydrogen sulfide, because anaerobic conditions will be minimized. 

The hydrogen peroxide reactions require a relatively long reaction time, so the point of injection must be well upstream of the location where the odors are released into the atmosphere.  Some facilities have reported successful results when potassium permanganate is added in small doses to supplement the hydrogen peroxide. 

Potassium Permanganate.  Potassium permanganate powder is a strong oxidant.  It is available in 55-pound, 110 pound, and 330-pound containers.  Potassium permanganate weighs 86 to 102 pounds per cubic foot and is about 97 percent pure.  Potassium permanganate can be mixed into a 1 to 2 percent solution for metering purposes.  The potassium permanganate requires about 5 minutes of mixing time about 55(F and about 10 minutes of mixing time below 55(F to prepare the solution. 

Potassium permanganate can clump if exposed to high humidity, so it must be carefully stored.  Clumps of potassium permanganate are difficult to dissolve. 

Potassium permanganate oxidizes hydrogen sulfide into sulfur by the following two reactions. 

3H2S + 2KMnO4 ---> 3S + 2H2O + 2KOH + 2Mn02 (ph<7)

3H2S + 8KMnO4 ---> 3K2SO4 + 2H2O + 2KOH + 8Mn02 (ph>7)

Potassium permanganate is not selective, so other odor compounds can be oxidized. 

In acidic solutions, the theoretical reaction requires 3.1 pounds of potassium permanganate per pound of hydrogen sulfide.  In alkaline solutions, the theoretical reaction requires 12.5 pounds of potassium permanganate per pound of hydrogen sulfide.  Field conditions in septage treatment indicate wide ranges of dosage are experienced, probably due to the affects of pH on the reaction.  The reaction rate of potassium permanganate is rapid, so it can be added close to the point where odors are released into the atmosphere.  The Town is currently using potassium permanganate to control odors at the belt filter presses. 

Calcium Nitrate.  The calcium nitrate solution is an aqueous form of inorganic salt.  The sewage bacteria utilize the nitrate in the chemical solution as an oxygen source to prevent anaerobic decomposition and resulting formation of hydrogen sulfide. 

The solution typically weighs approximately 12 pounds per gallon.  Typical dosages are 0.7 gallons of solution per pound of aqueous sulfide.  The pH of the solution typically ranges from 4 to 6 units.  The solution has a freezing temperature of 0 to 5(F. 

The system consists of the following items: 

· One (1) chemical storage tank

· One (1) chemical feed control panel

· Two (2) chemical metering pumps

Ferric Chloride.  Ferric chloride solution is a chemical coagulant which has been applied in odor control applications.  Ferric chloride is available in commercial concentrations ranging from 35 percent to 45 percent solution.  35 percent ferric chloride solution weighs 11.2 pounds per gallon, 45 percent ferric chloride solution weighs 12.4 pounds per gallon.  Ferric chloride has a very low pH (2.0 or less), therefore, it must be stored in corrosion resistant fiberglass or polyethylene tanks.  Forty-five percent ferric chloride solution crystallizes at 48(F and 35 percent ferric chloride solution crystallizes at 7(F. 

Sodium Hydroxide.  Sodium hydroxide solution is a strong alkali which has been applied in odor control applications.  Sodium hydroxide is available in commercial concentrations ranging from 25 to 50 percent solution.  The 50 percent sodium hydroxide solution weighs 12.8 pounds per gallon and has a pH of 14.  The 50 percent sodium hydroxide crystallizes at 54(F, so heat tracing or climate controls must be provided in the chemical storage area.  Sodium hydroxide is highly corrosive, so fiberglass or polyethylene storage tanks must be provided. 

Sodium hydroxide is commonly used to adjust pH in water and wastewater treatment applications.  Odor control can be achieved by adding sodium hydroxide to maintain septage pH at 8 or above.  This increases the solubility of the hydrogen sulfide which causes it to remain in solution instead of escaping into the atmosphere.  If the pH drops, the hydrogen sulfide will escape at points of turbulence.  The Town currently uses sodium hydroxide in the odor scrubber at the WWTF site.  


The Town could implement odor control in the septage holding tanks by activating the existing sodium hypochlorite feed system.  The Town could also conduct bench scale tests of the other chemicals to establish whether a more economical chemical is available.  Another option would be to pump the waste blowdown from the odor scrubber into the aerated septage holding tanks.  The waste blowdown contains sodium hypochlorite and sodium hydroxide which would reduce odors.  

Dewatering Room Sludge Container Pole Barn
The dewatering system sludge containers are now houses in a pole barn which was constructed adjacent to the south end of the Operations Building.  The pole barn has a six to eight inch gap around the bottom edge of each wall.  This gap could be sealed to reduce odors around the perimeter of the Pole Barn.  The existing odor control duct could be extended into the pole barn to provide a positive exhaust from the area. 

Scum Handling and Disposal
The existing scum handling system is not operated.  The scum concentrator is a significant source of Dewatering Room Odor and the concentrated scum contains excessive amounts of water.  Several options are available to reduce the amount of water in the scum.  These alternatives include:

· Installing an aspirating device in the scum concentrator to introduce air bubbles which will assist in floating the scum. 

· Replacing the scum concentrator with a wedge-wire static screen to remove scum. 

· Replacing the scum concentrator with a dissolved air flotation thickener. 

· Replacing the scum concentrator with a plate and frame filter press.

· Using an enzyme to bio-degrade the oil and grease in the scum.

· Continuing to dewater scum with the WWTF sludge (using the existing belt filter presses). 

The following paragraphs describe these options:

Aspirating Device.  An aspirating device could be added to the scum concentrator to introduce tiny air bubbles which will assist in flotation and concentration of oils, greases and buoyant solids.  The aspirating device includes a disk diffuser with fine pores near the perimeter to disperse ultra-fine bubbles into the liquid near the inlet of the scum concentrator.  This unit will improve capture of solids, and increase the concentration of the float.  However, the concentration scum is not expected to be dry enough to mix with the dewatered sludge in the container.  A copy of catalog information for this device is enclosed in Appendix B. 

Wedge-Wire Screen.  A static wedge‑wire screen could be used to remove solid particles in the scum.  The unit contains a larger inlet box to reduce turbulence.  A fixed inlet weir is provided to the wedge wire screen to provide even flow distribution.  The solids roll down along the inclined surface of the wedge‑wire allowing liquid filtrate to drain off.  The solids drop into a container.  The container is typically provided with a drain connection to allow free water to be drained off.  The semi-solid mass can be placed into the sludge container for disposal.  The Brunswick Sewer District, in Brunswick, Maine has used a wedge‑wire screen for approximately eight (8) years to concentrate their scum, and remove plastics.  The removal of plastics is a critical element for the success of their biosolids land application program.  The estimated cost to purchase a 165 gpm unit with 0.02-inch wedge‑wire openings is $15,000.  A copy of catalog information is enclosed in Appendix C. 

Dissolved Air Flotation Thickener.  Dissolved air flotation thickeners are available to concentrate scum and waste activated sludge.  The dissolved air flotation thickener uses a pressurized recycle system to inject compressed air into the unit.  As the pressurized recycle enters the tank the drop in pressure allows the small air bubbles to be released to assist in floating grease and small buoyant solids.  The concentrated material is conveyed to a hopper using non-metallic chains and flights.  A 150 gpm dissolved air flotation thickener would cost approximately $250,000 to purchase.  A catalog brochure is enclosed in Appendix D. 

Plate and Frame Press.  A small industrial plate and frame press could be provided for the scum.  The unit would use lime and ferric chloride, or polymer to condition the scum.  The unit would require a high pressure feed pump and chemical feed system.  The estimated cost to purchase the plate and frame press including ancillary pump and chemical feed equipment is approximately $125,000.  A catalog brochure is enclosed in Appendix E.  

Enzymes.  Commercial enzymes are available to bio-degrade oil and grease in the scum.  The Hyannis Water Pollution Control Facility has used enzymes to condition scum at their WWTF in the past.  The conditioned scum is then mixed with the sludge at the WWTF.  The enzymes do not remove plastics or other inert materials. 

Dewater Scum with Belt Filter Presses.  The Town could continue to dewater scum and sludge with the belt filter presses.  This practice results in dewatered sludge/scum concentrations averaging 25 percent solids.  This practice probably results in more frequent cleaning requirements for the polyester belts.  This method of scum handling is currently used at several other facilities in New England, including Farmington, Bath, Rockland, and Scarbough, Maine.  This method requires no additional capital or operational costs to implement. 

CONCLUSIONS AND RECOMMENDATIONS
The following is a list of conclusions based on our study of odors at the Edgartown WWTF:

1.
The septage handling area, aeration tanks, and sludge container area have the potential to contribute to off-site odors.  The septage handling system and sludge container area can be improved.  The counteractant mist spray system can be operated if the aeration tanks are causing off-site odors.  Covering the aeration tanks and adding a scrubber can also be considered.  However, estimated capital costs are approximately $1,100,000.  This is not economical, considering the infrequent period when the aeration tanks are causing noticeable off-site odors. 

2.
The plume reduction damper cannot be used due to off-site noise caused by this device. 

3.
Alternatives are available to improve scum handling at the WWTF.  However, none of these options are expected to dewater the scum as effectively as the current method using the existing belt filter presses. 

4.
Chemical addition can be provided to reduce odors in the septage handling area. 

Based on this study the following is a summary of the recommendations to further reduce odors at the Edgartown WWTF:  

1.
The Town should consider injecting the scrubber blowdown into the septage holding tanks to reduce odor.  This allows reuse of chemicals which will maintain current operating costs at the WWTF. 

2.
An automated, self-enclosed septage handling system could be provided.  Estimated costs to purchase the unit range from $110,000 to $230,000 depending on whether debris removal, grit and debris removal, or grease, grit and debris removal are required. 

3.
The Town should re-orient the odor scrubber plume reduction damper and air intake to face north (instead of the current position facing south).  This will reduce the potential for off-site noise. 

4.
The Town should enclose the perimeter of the Sludge Container Pole Barn and extend the odor control duct into this area to provide positive removal of odors from the container room.  

TABLE 1

EDGARTOWN WWTF

SUMMARY OF 1999 FLOWS AND LOADINGS

	Month
	Average

Flow

(mgd)
	Influent

BOD5
(mg/L)
	Effluent

BOD5
(mg/L)
	Influent

TSS

(mg/L)
	Effluent

TSS

(mg/L)
	Influent

Total Nitrogen

(mg/L)
	Effluent

Total Nitrogen

(mg/L)

	
	
	
	
	
	
	
	

	January
	0.084
	192
	3.4
	118
	2.2
	24.5
	1.9

	February
	0.086
	257
	1.6
	129
	1.3
	27.1
	1.4

	March
	0.093
	155
	1.2
	142
	2.6
	28.3
	1.5

	April
	0.122
	319
	2.2
	212
	3.5
	28.3
	1.6

	May
	0.176
	241
	1.3
	402
	4.4
	29.5
	1.8

	June
	0.226
	345
	4.4
	215
	10.5
	31.8
	1.2

	July
	0.314
	351
	2.5
	211
	2.6
	57.0
	3.8

	August
	0.322
	372
	1.8
	250
	4.3
	48.0
	1.4

	September
	0.233
	294
	3.7
	182
	2.1
	34.0
	1.2

	October
	0.184
	260
	2.4
	257
	2.1
	32.1
	1.9

	November
	0.106
	270
	3.5
	190
	0.6
	32.3
	0.9

	December
	0.091
	207
	1.8
	134
	1.0
	36.8
	1.4

	
	
	
	
	
	
	
	

	Annual Summary
	0.170
	272
	2.5
	204
	3.1
	34.1
	1.7

	
	
	
	
	
	
	
	


TABLE 2

EDGARTOWN WWTF

SUMMARY OF TOTAL SEPTAGE FLOW

	
	YEAR AND FLOW

(Gallons Per Month)

	Month
	1993
	1994
	1995
	1996
	1997
	1998
	1999

	
	
	
	
	
	
	
	

	January
	26,600
	21,900
	58,950
	22,100
	52,675
	53,951
	35,800

	February
	11,900
	13,900
	21,600
	30,300
	37,300
	62,755
	32,700

	March
	46,200
	52,100
	55,500
	57,300
	112,800
	88,873
	51,250

	April
	76,800
	69,300
	88,350
	79,850
	247,700
	105,826
	96,750

	May
	48,850
	89,500
	172,800
	132,100
	91,200
	83,757
	86,850

	June
	90,800
	130,600
	172,950
	96,550
	105,550
	139,821
	95,200

	July
	96,800
	160,450
	124,200
	137,850
	165,150
	149,280
	78,600

	August
	105,900
	136,600
	122,500
	115,800
	125,500
	102,100
	116,250

	September
	79,900
	82,350
	74,000
	37,400
	103,800
	40,050
	80,150

	October
	59,000
	88,300
	79,100
	86,125
	69,200
	112,100
	73,100

	November
	76,400
	96,600
	42,900
	69,850
	75,000
	39,250
	67,900

	December
	45,400
	43,800
	36,800
	44,700
	56,500
	43,700
	44,000

	
	
	
	
	
	
	
	

	Total Annual Flow (gal.)
	764,550
	985,400
	1,049,650
	909,925
	1,242,375
	1,021,463
	858,550
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