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I.
General Information

	Process ID:
	EP-575-STP
PEP #335

	Process Name:
	Sewage Treatment Plant

	Process Flow Diagrams:
	EP-STP-1

	Process Description:
	The process is the Sewage Treatment Plant for BNL wastewaters. BNL’s wastewaters include: sanitary, process, cooling tower, and non-contact cooling water from the various research and support activities on-site. The treatment processes include: screening/comminutors, flow metering, radioactivity/pH/conductivity monitoring, primary clarification, countercurrent aeration tanks with final clarifiers, intermittent sand filters, silt trap, and ultraviolet (UV) disinfection prior to discharge to the headwaters of the Peconic River. The sludge handling system consists of an aerobic digester, a sludge dewatering bed, and abandoned sludge drying beds. Waste sludge is disposed of periodically off-site. For influent flows with excessive contaminant levels, two lined holding ponds are located to the north end of the treatment plant site. 

The significant aspects associated with this process include: regulated industrial waste, radioactive waste, atmospheric discharge, liquid discharge and chemical storage and use.

The relevant SBMS (https://sbms.bnl.gov/ch00d011.htm) subject area include: hazardous waste generation, non-radioactive airborne emissions, liquid effluents, storage and transfer of hazardous material, spill response, radioactive waste management, pollution prevention and waste minimization, groundwater protection contingency plan, environmental monitoring, calibration, and radiation work permits.

Other relevant documents include:  Plant Engineering Operations & Maintenance Operational Policies & Procedures (http://epweb.pe.bnl.gov/EP_procedures/om.htm), Standard 1.2.0 Environmental, Safety & Health Inspections, Work Planning and Control Subject Area, Standard 6.1.2 ES&H Drinking Water Standard, DOE Order 5400.5, NYSDEC SPDES Permit (NY005835), and NYSDEC Waste Water Treatment Operation Certification.

	Dept/Div:
	Plant Engineering

	Dept Code:
	EP

	Buildings:
	566, 567, 580, 575, 583, 584, 585, 586, 587, 588, and STO, 565

	Room(s):
	N/A
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	W. Chaloupka
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	K. H. Johnson
	x2982

	Prepared by:
	W. Wujcik
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	Reviewed by:
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II.
Detailed Process Descriptions and Waste Determination

The operations of the BNL Sewage Treatment Plant (STP) have been broken down into ten major processing steps, labeled 1.0 through 10.0. Process Flow Diagram EP-STP-1.doc shows the process inputs and outputs for the BNL STP.

The BNL STP has been issued a State Pollutant Discharge Elimination System permit (SPDES # NY 0005835) for the discharge of wastewaters to the surface water (Peconic River) and groundwaters of the State of New York. The BNL STP discharges process sanitary effluent and stormwater runoff through Outfall 001 to the Peconic River. The SPDES permit contains discharge limitations and monitoring requirements that must be met by the BNL STP.

The BNL STP must also meet the discharge limitations of radioactivity as specified in DOE Order 5400.5. In addition, BNL policy is not to exceed drinking water standards for radioactivity in the STP discharge and the goal is for radioactivity in the STP discharge to be less than one-half the drinking water standard for radioactivity. (BNL EHS Standard 6.1.2).

STP effluent is sampled and analyzed for conventional pollutants as per the requirements of SPDES permit # NY 0005835. STP effluent is also sampled (volume proportional to the total water flow through the STP on a daily basis) and analyzed for gross alpha, gross beta, and tritium activity. Effluent samples are also composited on a monthly basis and analyzed for gamma-emitting radionuclides and Strontium-90.

Wastewater for the BNL treatment plant is conveyed through the BNL’s system of approximately 20.5 miles of gravity sewers and force mains from the core area of research facilities. The influent consists of sanitary waters from various industrial, office, and residential buildings within the BNL site.

The raw sewage from the BNL site combines in the northeast corner of the site and flows through a 30-inch gravity sewer to the head of the BNL sewage treatment plant. Approximately 1 hour upstream (approximately one-half mile distance) of the plant, the raw sewage is subjected to radioactivity, pH, and conductivity monitoring to determine if levels are within the acceptable limits of discharge (Manhole 192). Radioactivity is measured using a sodium iodide detector immersed in the sewage. The detector is connected to a multi-channel analyzer and rate meter that allows isotope identification. In addition, alarms are located at Buildings 575 and 600.

At the head of the plant, the raw sewage enters a concrete channel. The raw sewage is screened of grit, rags, and other deleterious material typically contained in wastewater, by a bar screen and two comminutors situated in parallel concrete channels. The bar screen and comminutors serve the purpose of eliminating any objects from the sewage, which have the potential to damage equipment or otherwise interfere with the efficient operation of the plant’s processes.

From the comminutors, the sewage flows by gravity through a sand trap and a Parshall Flume for flow monitoring. After the flow is monitored in the Parshall Flume, it is fed into the influent sampling buildings where radioactivity, pH, and conductivity are measured. Measurements here and at Manhole 192 allow for the detection of out-of-specification influent flow. The STP operators can then change plant control settings to transfer of out-of-specification influent flow to the two lined holding ponds situated at the east-end of the treatment plant site. After passing through the sampling building the influent passes through the primary clarifier. The purpose of the primary clarifier is to allow solids to settle out and grease/floatables to be skimmed off the top.

The effluent sewage from the primary clarifier flows into the primary effluent lift station which house pumps to covey the sewage up to the inlet to the two modular, countercurrent aeration tanks. These tanks provide secondary wastewater treatment by serving both as aeration tanks for biological treatment and as final clarifiers for additional solids settling. These units are capable of providing full treatment including BOD removal, nitrification and denitrification.

After aeration and final settling occurs in the modular aeration tanks, the sewage flows to the intermittent sand filters. There are eight separate filter beds, six of which are currently used in rotation. The sewage flow first enters a splitter box that feeds either of two dosing chambers. Each dosing chamber contains automatic siphons that feed the individual filter beds. The purpose of the intermittent sand filters is to remove additional fine particulates not removed in the primary clarifier or the modular aeration tanks.

Effluent from the sand filters is collected in a tile underdrain system and piped by gravity through a silt trap for removal of any silt or sand.

After the silt trap, the treated flow passes through the ultraviolet disinfection system contained within a concrete channel. Two ultraviolet disinfection modules, in series, serve to effectively disinfect any low complexity organisms such as bacteria and viruses. After ultraviolet disinfection, the treated wastewater flows by gravity directly into the headwaters of the adjacent Peconic River.

Sludge and sludge pumps located in the Service Building's basement pump scum collected in the primary clarifier tank to the aerobic digester tank. Sludge collected in the final settling portion of the modular aeration tanks is pumped back to the aeration section. Waste sludge is pumped back to the inlet to the primary clarifier to repeat the treatment process.

Digested sludge is pumped from the digester to the sludge-drying container where it is manually raked and allowed to dry. Subnatant from the container flows back to the inlet to the primary clarifiers to repeat the treatment process. The dried sludge is eventually disposed off-site.

Regulatory Determination of Process Outputs

1.0
Bar Screens

Bar screens are used to remove large size objects (e.g., rags, vegetation, etc) from the sewage that have the potential to damage equipment or interfere with the efficient operations of the STP processes. The sewage continues on to the Comminutor (2.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	 
	Screenings
	Non-hazardous solid waste to trash as determined by process knowledge.
	Waste is disposed in dumpster as trash.
	None


2.0
Comminutor

The comminutor (Muffin Monster™) is used to grind up objects that pass the bar screen into smaller pieces so that they will not damage equipment or interfere with the efficient operation of the STP processes. The sewage continues on to the Grit Chamber (3.0).

No wastes are generated by this operation. The oil contained in the comminutor is considered a 'life-time' charge, and does not require changing. The only routine maintenance performed on the unit is periodic greasing.

3.0
Grit Chamber

The grit chamber is used to remove grit, which is heavy solid materials that have settling velocities that are substantially greater than those of the organic putrescible solids in sewage. Grit is removed so that it will not damage STP equipment or interfere with the efficient operation of the STP processes. Grit is removed from the grit chamber, combined with sludge and dried on the drying bed, and disposed as low level radioactive waste (LLW). Sewage continues on to the Primary Clarifier (4.0).

	Waste ID
	Waste Description
	Determination Basis
	Waste Handling
	Corrective Action

	 
	Grit
	Low-level radioactive waste (LLW)/historical practice
	Combined with sludge in drying bed. Then collected in steel 55-gallon drums located next to drying bed and transported to on-site disposal facility.
	None


4.0
Primary Clarification

In the primary settling process, solid particles in the wastewater are allowed to settle out under quiescent conditions due to the force of gravity. The main objective is to remove settable solids, especially the heavier fraction, which contains some inert matter such as grit, glass and sand, and reduce the suspended solids and organic content of the wastewater. In so doing, the primary settling tank reduces the organic burden on the modular aeration tanks. The primary settling tank also serves to remove scum and other floatable material from the surface of the quiescent wastewater.

In addition to the principal objectives of primary settling, equalization of the wastewater strength and flow is achieved through detention time. The primary settling tank can also provide early detection of unusual characteristics of the incoming sewage through physical observation.

Approximately 50% of the suspended solids, which contains approximately 30% of the BOD-5, can be expected to be removed within the primary settling tank (Biochemical Oxygen Demand (BOD) is an empirical test which uses standardized laboratory procedures to determine the relative oxygen requirements of waters. The test measures the oxygen utilized during a specified incubation period. BOD-5 measures the biochemical oxygen demand after five (5) days). Wastewater flows by gravity from the influent channel through the primary settling tank influent well. The wastewater enters the tank through the center feed well and moves radially to the weir and overflow trough on the outside edge of the tank. The clarified sewage containing colloidal and other fine solids along with soluble BOD-5, flows to the aeration tanks (5.0) for further processing.

Settled solids are raked along the bottom of the tank to the sludge hopper at the center of the tank by arms attached to a drive unit. Floating material is moved to a scum skimmer by a rotating surface blade.

A plunger pump located in the sludge galley of the Service Building pumps the sludge collected in the sludge hopper out once a day. The primary sludge is pumped to the aerobic digester for additional treatment. The floating material removed from the surface of the primary settling tank is also pumped to the aerobic digester (9.0) for additional treatment.

Wastes generated by this process (sludge and scum) are further processed at the STP.

5.0
Aeration

The next process for the sewage is biological oxidation (secondary treatment) of the suspended colloidal and organic matter that was not removed by the primary settling tank. At the BNL STP, secondary treatment is carried out within two counter-current modular aeration tanks. The basic function of the aeration tanks is to hold the activated sludge at the appropriate concentration in contact with the wastewater in the presence of dissolved oxygen. The effluent from the aeration tanks flows into a settling tank where the activated sludge separates from the wastewater and settles to the bottom of the tank to form a sludge blanket. A portion of this sludge is returned to the head of the aeration tank to ensure an adequate supply of microorganisms with the desired adsorptive and settling characteristics needed to treat additional incoming wastewater and allow adequate time for the activated sludge to metabolize the adsorbed organics. The return sludge flow is defined as the return activated sludge (RAS).

At BNL, the primary effluent enters the circular aeration tank that forms a concentric ring around an integral, circular secondary clarifier. Within the aeration basin, air is diffused into the mixed liquor using diffusers mounted on a traveling bridge. The rotation of the bridge imparts a circular motion to the mixed liquor providing agitation to prevent solids settling. Baffles located at one point within the tank control the motion of the mixed liquor to prevent whirlpool type action. Within the aeration basin, conditions are maintained to enhance the growth of desirable microorganisms.

After undergoing biological oxidation with the aeration tank, the secondary effluent flows through a 16 inch diameter transfer line in the bottom of the tank to the center feed port to the integral final clarifier tank (6.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	
	Fugitive               Emissions
	Deminimis release of volatiles to the atmosphere/process knowledge
	Released to the atmosphere
	None


6.0
Final Clarification

The function of final sedimentation is to clarify the treated sewage by gravity separation of practically all of the organic material resulting from the biological aeration process, as well as colloidal and other fine solids which escaped primary sedimentation. The ability of these units to function properly is controlled by the surface overflow rate and the settling characteristics of the sludge.

At the BNL, the final settling tanks are the central circular tanks within the two modular aeration tanks. Final settling tanks provide quiescent conditions for the settling of the suspended solids from the aeration tank. These solids tend to form a floc that settles rapidly. The resulting sludge is removed from the bottom of the settling tanks and either pumped to the primary clarifier or the aerobic digester (waste activated sludge – WAS) or back to the influent of the aeration tanks (RAS).

Settled sludge is removed from the bottom of the tanks by scrapers rotating along the sloped bottom of the cylindrical tanks, thereby forcing the sludge into the center well from which it is pumped out. Floating scum is forced by a rotating skimmer into a collection hopper, from which it is pumped directly back into the adjacent aeration tank for additional biological treatment. The BNL wastewater treatment plant has two final settling tanks, one within each of the two modular aeration tanks. Each final settling tank is 50 feet in diameter. The final clarifier effluent flows on to the sand filters (7.0) for further treatment. 

Wastes generated by this process (sludge and scum) are further processed at the STP.

7.0
Sand Filtration

Sand filtration is used at BNL to meet the SPDES permit final effluent suspended solids limits. The BNL STP has six active slow rate (intermittent) sand filters, each with approximately one acre of surface area with approximately 3 feet of sand.

The sand filters are of the intermittent, slow-rate type with no backwash system. The sand filter units are designed to remove additional suspended solids from the final settling tank effluent. The suspended solids that are captured by the filter media (sand) contain biodegradable material that exerts a biochemical oxygen demand (BOD) on the wastewater. The removal of this material from the wastewater improves the quality of the effluent discharged to the Peconic River headwaters. The sand filter effluent flows to the UV Disinfection System (7.0) for further treatment prior to discharge.

The filter beds do not have a liner under the collection piping. A portion of the partially treated wastewater (approximately 15 percent of the STP influent flow volume) is recharged to the groundwater. The BNL STP is only permitted for surface water discharge. Thus, the present situation creates an unpermitted discharge. The effluent, however, has been fully treated (except for disinfection) by this point in the process and, therefore, meets regulatory (SPDES) criteria for discharge. The SPDES criteria are a composite of the Ambient Water Quality Standards and the Groundwater discharge standards, which ever is most stringent being applicable. Thus, the discharge to groundwater is within groundwater discharge standards. Additionally, the filter beds are monitored, both upgradient and down-gradient with a series of groundwater monitoring wells.

With no backwash system, the filter beds eventually become clogged with solids. The filter beds are renewed every 5 to 10 years by removal of the top one foot of filter media (sand) with the entrapped solids and replacement with fresh filter media (sand).  The removed sand and solids are disposed as low-level radioactive waste.

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	
	Infiltration to                         groundwater*
	Unpermitted discharge to groundwater. Discharge meets SPDES limits (analysis), thus meets Groundwater discharge limits.
	Portion of sand filter effluent (15%) discharges to the groundwater.
	None

	
	Filter sand                     and solids
	Low-level radioactive waste (LLW)/historical practice
	Collected in containers and transported to disposal facility
	See Pollution Prevention Section III.


*This discharge has been evaluated and is recognized by the U.S. EPA and NYSDEC.

8.0
UV Disinfection

The ultraviolet light utilized for disinfection at the BNL sewage treatment plant is artificially generated at the desired wavelength by means of low-pressure mercury arc lamps. These lamps operate similarly to fluorescent lamps, but emit 85% of their ultraviolet light output at the desired wavelength. The germicidal lamps are sealed inside a quartz sleeve, which permits the transmission of 89% of the ultraviolet light produced within the lamp. The radiation is generated by striking an electric arc through mercury vapor. Ultraviolet disinfection does not produce a residual that could be carried over to the receiving waters of the plant outfall.

Effluent from the UV disinfection system is discharged through Outfall 001 to the Peconic River. This effluent must meet the criteria of SPDES permit # NY 0005835 for conventional pollutants and DOE Order 5400.5 for radioactivity. BNL policy is not to exceed drinking water standards for radioactivity in the STP discharge to the Peconic River and the goal is for radioactivity in the STP discharge to be less than one-half the drinking water standard for radioactivity (BNL EHS Standard 6.1.2). The STP effluent is monitored as per the requirements of SPDES permit # NY 0005835 for conventional pollutants and DOE Order 5400.5 and BNL EHS Standard 6.1.2 for radioactivity.

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	
	STP                         Effluent
	Permitted Discharge to Peconic River (Outfall 001)/SPDES Permit # NY 0005835.
	The average flow was 596,000 gallons/day in CY2000.
	None


9.0
Aerobic Digester

The purpose of digestion is to attain sludge treatment, a reduction in volume, and the decomposition of highly putrescible organic matter to relatively stable or inert organic and inorganic compounds. Aerobic digestion of sludge is a complex biochemical process employing several groups of aerobic and facultative aerobic organisms.

The aerobic digester at the BNL STP receives sludge and scum from the STP clarifiers. A portion of the sludge and scum from the final clarifiers (WAS) is pumped to the primary settling tank (the remaining sludge from the final clarifier (RAS) is pumped to the aeration tank). Sludge from the primary clarifier is pumped by the sludge pumping station to the aerobic digester.

Air is introduced into the digester to maintain a saturated dissolved oxygen concentration and maintain a homogeneous mixture.  The air is supplied from two blowers in Building 566.  The air is periodically secured to allow the sludge to settle and the excess water (supernate) to be returned (pumped) back to the primary clarifier.  No air permit is required.

10.0
Drying Bed

The BNL STP uses an enclosed metal sludge-drying container for sludge dewatering. Sludge is pumped from the aerobic digester to the container where it is manually raked and allowed to dry. The container has a sliding Plexiglas cover and the subnatant drains to the primary clarifier (4.0). The sludge is eventually disposed of off-site as low level radioactive waste. Subnatant is returned to the Primary Clarifier (4.0).

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	
	Dried Sludge                and Grit
	Low-level radioactive waste (LLW) waste/chemical/ radiological analysis, see COC 97090314, memo Lee to Lykins, 12/17/97
	Collected in steel 55-gallon drums located next to drying bed and transported to disposal facility.
	None


11.0
BNL STP Equipment Maintenance

BNL STP equipment is maintained to ensure its continued operation.  This maintenance includes pumps and other machinery that use hydraulic and lubricating oils. Maintenance on these systems results in the generation of used oils.  These oils are collected in drums and sent to WMD for disposal as industrial waste.

Maintenance on BNL STP equipment also generates solid waste. Used parts, equipment, etc. are placed in containers and disposed as trash.  Trash is transported off-site by contractor for disposal.  Process flow diagram STP-4.doc shows the equipment maintenance waste streams.

	Waste ID
	Waste Description
	Determination/Basis
	Waste Handling
	Corrective Action

	
	Waste hydraulic and lubricating oil
	Non-hazardous liquid waste/process knowledge.
	Waste oil is placed in drums and removed by WMD for disposal.
	None

	
	Oil soaked rags
	Industrial waste/process knowledge.
	Oil soaked rags are placed in containers and removed by WMD for disposal.
	None

	
	Used parts, equipment, etc.
	Solid waste (trash)/process knowledge.
	Wastes are placed in trash containers and subsequently transported off-site by contractor for disposal.
	None


III.
Waste Minimization, Opportunities for Pollution Prevention

1.0
STP Influent Flow

Influent to the BNL STP includes sanitary, process, cooling tower, and non-contact cooling tower water from the various research and support activities on-site. Influent to the BNL STP has very low contaminant concentrations, primarily due to non-contact cooling waters discharged to the BNL sanitary sewer system. Infiltration from groundwater through damaged sewer lines is not a possibility, as all sewer lines are installed above the groundwater table.

This dilution of BNL STP influent has been identified as a concern by the New York State Department of Environmental Conservation (NYSDEC). This is a concern because it impacts BNL's ability to achieve "secondary" standards.

There are currently numerous facilities at the BNL that use once through non-contact cooling water to provide cooling to experimental processes and equipment. Non-contact cooling water is generally water which comes from the BNL domestic water supply system that is run through heat-exchangers or condensers and then discharged directly to the sanitary system. The water is essentially clean drinking water that does not contain any contaminants. While this practice provides a low installed cost and does not cause contamination, it does cause high dilution of the sewage. During the assessment of the individual industrial and experimental processes, discharges of non-contact cooling water to the sewer will be evaluated to determine if they can be targeted to the storm water system or recirculated.

Assessments of industrial and experimental process (1.3.5 and 1.3.6 processes) are conducted prior to startup to evaluate if any discharges of non-contact cooling water can be targeted to be sent to the storm water system.

BNL’s sewer systems consist of approximately 20.5 miles of gravity pipe and force mains along with approximately 330 manholes. The oldest sections of pipe are constructed of either vitrified clay or cast iron. The vitrified clay pipe and some of the older cast iron pipe has deteriorated significantly with age. The brittle nature of the materials has resulted in numerous cracks due to settlement. The joint design did not incorporate modern elastomeric seals and suffers from gross leakage and root intrusion. This condition allows exfiltration of untreated sewage and during major rain events (minimal) infiltration of rainwater.

Many of the facilities that discharge into the sanitary system are research facilities or laboratories that contain hazardous or radioactive materials and therefore have potential to release these contaminants to the sanitary system. There have been historical releases of contaminants to the sanitary system, which have resulted in latent contamination. Evidence of these releases is the contamination that is found in pipe joints and adjacent soils of different sections of sanitary system piping and the sand filter beds at the STP.

Two previous projects have replaced or rehabilitated 14,000 feet of deteriorated and leaking pipe. BNL is currently planning to replace or rehabilitate an additional 9,000 feet of defective and leaking sanitary pipe, which are high priority based on previous I/I investigations. BNL should continue its ongoing investigation and subsequent replacement or rehabilitation of leaky or deteriorated sewer pipes.

3.0 Grit Chamber

Grit from the BNL STP grit chamber has historically been classified and disposed as low-level radioactive waste. Chemical/radiological analyses of this material should be compared to regulatory criteria to determine if it can be disposed as solid waste. The analyses of this material should also be compared to analyses of neighboring municipal wastewater treatment plant grit (e.g., Riverhead, NY; Southwest Sewer District (West Babylon, NY); etc.) to determine if it is similar and, thus, poses no perceived hazard to the public. The analyses of this material should also be compared to analyses of treatment plant grit from other DOE facilities and their disposal procedures.

Grit has been sampled and due to potential of radiological components will continue to be disposed of as low-level radioactive waste.

7.0 Sand Filter

The filter beds of the slow rate (intermittent) sand filter become clogged with solids over time. The filter beds are renewed every 5 to 10 years by removal of the top one foot of filter media (sand) with the entrapped solids. The filter media should be analyzed for the appropriate chemical/radiological parameters and the results compared to regulatory criteria to determine if it can be disposed as solid waste. Alternatively, new rapid sand filters with backwash could be installed to replace the filter beds.

Pending disposition of old sand, the media is ready for replacement.  New rapid sand filters have been evaluated by the consultant and are not considered appropriate at this time.  The SPDES permit has been modified to allow for recharge and the Sewage Treatment Plant meets all requirements for surface water discharge and groundwater recharge

	Summary of Pollution Prevention Opportunities

	Process ID
	Waste Stream ID
	Potential Pollution Prevention Measures

	7.0
	Infiltration to groundwater
	Evaluate installation of rapid sand filter to replace drying beds and eliminate groundwater infiltration.

	7.0
	Drying bed scraping
	The filter media and solids should be analyzed for the appropriate chemical/radiological parameters and the results compared to regulatory criteria to determine if it can be disposed as solid waste.


8.0
UV Disinfection


The BNL STP uses ultraviolet (UV) light for disinfection. UV light is generated by means of low-pressure mercury arc lamps sealed inside a quartz sleeve. While these lamps are sealed in quartz sleeves, they could break and release mercury vapor. The availability and performance of non-mercury lamps to generate UV light should be investigated.

Bulbs are not florescent but low mercury UV operating bulbs designed to generate maximum UV light.  Arrangements have been made to recycle used bulbs at no additional cost to BNL.

10.0
Drying Bed Sludge

Sludge from the BNL STP is dewatered in the sludge drying bed and disposed off-site as low level radioactive waste. The sludge has been analyzed for the appropriate chemical/radiological (full TCLP and full rad scan, see attached) parameters and the results were compared to regulatory criteria. The sludge is non-hazardous and contains deminimis levels of cobalt 60. The analyses of this material should be compared to analyses of neighboring municipal wastewater treatment plant sludges to determine if it is equivalent and, thus, poses no perceived hazard to the public. The analyses of this material should also be compared to analyses of dewatered sludge from other DOE facilities and their disposal practices.

	Summary of Pollution Prevention Opportunities

	Process ID
	Waste Stream ID
	Potential Pollution Prevention Measures

	10.0
	
	Compare results of chemical/radiological analyses of BNL STP sludge from the drying bed to analyses of neighboring municipal wastewater treatment plant sludges and also to analyses of treatment plant sludges from other DOE facilities and their disposal practices. Comparison study may allow disposal as non-radioactive waste.


The sludge study is being finalized.  To date, the DOE policy prevention the release of “radiation added” material is preventing any alternate release of this material.

IV. Assessment Prevention and Control

1.0
STP Influent Flow

The BNL STP is a 3.0 mgd capacity (2.3 mgd permitted) advanced wastewater treatment plant. The STP is staffed 5 days per week, 8:00 a.m. to 5:00 p.m. At all other time's alarms from the STP are communicated to the Chilled Water Plant (Building 600) where Utility Supervisors are on duty 7 days per week, 24 hours per day. The Utility Supervisors must notify STP operators to come in and divert influent sewage to one of the two lined holding ponds from the chilled water plant. The Utility Supervisors have instruction sheets that provide response procedures for alarms received from the STP.

The Suffolk County Department of Health Services’ “Sewage or Industrial Waste Treatment Facilities Operation and Maintenance Standards” recommends that a facility of this type be staffed 7 days per week. BNL should ensure that all Utility Supervisors are aware of the STP emergency instructions and have received appropriate training.

	Prevention Assessment and Control Initiatives

	Process ID
	Waste Stream ID
	SOP, Inspection, or other APC Measures Recommended

	1.0
	STP Influent
	Verify Bldg 600 are aware of the STP emergency instructions and have received training on response to alarms from Manhole 192.


Procedure for MH-192 alarms have been revised Site Shift Supervisors have been trained.

9.0
Aerobic Digester

The BNL STP uses an aerobic digester for treatment (digestion) of primary clarifier sludge and scum and waste activated sludge (WAS) and scum from the final clarifier. Aerobic digesters must have good mixing and be operated at a consistent temperature range for good operating results.  Sufficient air must always be available for mixing and use within the process.
Temperature fluctuations within the digester will result in poor digester performance or a process upset. Sludge that has not been completely digested will be odorous and have potentially high levels of pathogenic organisms. The BNL STP operators should closely monitor temperature and other parameters in the aerobic digester (as described in the Operations and Maintenance (O&M) Manual for the STP) to ensure proper operation of the digester.

	Prevention Assessment and Control Initiatives

	Process ID
	Waste Stream ID
	SOP, Inspection, or other APC Measures Recommended

	9.0
	Process Solids
	Evaluate installation of temperature control system to ensure digester temperature remains within optimum range.


Sanitary system modifications Phase III have completed construction of the new aerobic digester and removed the old anaerobic digester (March 2002).

Lined Holding Ponds

The BNL STP has two holding ponds that are capable of holding up to four days volume of BNL total sanitary flow. These holding ponds were installed to collect and hold wastewater in the event of high contaminant levels in the influent to the STP. Since these ponds may become a waste storage facility until testing and disposition of the diverted effluent is determined, they are required to comply with local codes requiring secondary containment and leak detection. The ponds currently have only a single liner and therefore will require installation of a second liner and leak detection system to ensure their integrity and achieve compliance. BNL has planned to install the second liner and leak detection system as part of the Sanitary System Modification – Phase III, Line Item Project #99-CH-104. This project was completed March 2002 as part of the Phase III improvements. 

	Prevention Assessment and Control Initiatives

	Process ID
	Waste Stream ID
	SOP, Inspection, or other APC Measures Recommended

	Lined Holding Ponds
	Out-of-specification influent
	Proceed with implementation of Sanitary System Modifications Phase III, to install secondary containment and monitoring on lined hold up ponds.


This action was included in Sanitary System Modifications Phase III and was completed in March 2002.
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BNL Sewage Treatment Plant (STP) Process Flow Diagram (File EP-STP-1.doc)
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