Biosolids Management Plan

INTRODUCTION

Clean Water Services (District) wastewater treatment facilities generate approximately 11,300 dry tons (DT) of biosolids annually.  While the District operates four individual treatment facilities, only Durham and Rock Creek generate biosolids.  Solids from Hillsboro and Forest Grove are sent via force main to Rock Creek where they become part of that facility’s raw sewage flow and are processed prior to utilization.  All biosolids produced are used beneficially to improve soil physical conditions and supply essential nutrients for crop production. The biosolids reuse program is part of a long-standing District policy to maximize recycling and beneficial use rather than disposal.

This plan describes the District’s biosolids program as it exists at the end of January 2004.  In addition, the plan has been written to comply with all requirements of 40 CFR Parts 503 and OAR 340 Division 50. This plan covers the quantity and origin of wastewater processed by the District facilities, the processes used to treat wastewater at each facility, volumes of biosolids produced at each facility, biosolids transportation and land application equipment, biosolids loading rates, land application and crop management practices, biosolids composting facilities and management practices, biosolids tracking and reporting procedures, and contingency options.  The numbers that appear in this management plan are based on data collected during calendar year 2003.

The objectives of this plan are:

· Provide the Department of Environmental Quality (DEQ) with all required information on the origin and fate of wastewater biosolids.

· Facilitate land application of biosolids to agricultural land with minimum environmental and health risk.

· Provide biosolids application site and crop management information.

· Provide a biosolids characteristics tracking system.

· Provide contingency options in the event of facility breakdown, upset, or accidental spills either at the treatment facilities or in transport to a land application site.

· Describe the format and content of an annual monitoring report.

DESCRIPTION OF TREATMENT FACILITIES

General

The District has four wastewater treatment facilities that are designed to treat a combined total dry weather flow of approximately 70.3 million gallons per day (MGD).  This section covers the various treatment processes and general characteristics for each treatment facility.

The District has an industrial pretreatment permitting system in effect that was approved by the Department of Environmental Quality (DEQ) in 1983.  This system is reviewed by DEQ annually.

Durham Wastewater Treatment Facility

The Durham Facility is designed to treat an average summer hydraulic loading of 22.6 MGD and a daily wet weather peak hydraulic loading of 84.0 MGD.  Flow consists of 96 percent domestic and 4 percent industrial and commercial.  Durham has a septage receiving station that discharges directly into the raw sewage pump station.  The septage consists primarily of pumping from septic tanks and holding tanks, with a minor amount of chemical toilet waste.  Annual septage receiving represents less that 0.02% of the plant flow.  

Raw sewage enters the Durham Facility through the Fanno Creek Interceptor and the Upper and Lower Tualatin Interceptors.  Sewage is pumped by a combination of six pumps to the headworks facility and then flows to primary clarification.  The firm capacity of the raw sewage pump station is 90 MGD.  

Primary treatment consists of mechanical screening, grit removal, flow measurement by one or two Parshall flumes and clarification in four primary clarifiers. Primary effluent then goes to a primary effluent pump station that directs the flow to the available activated sludge systems.

Flow in excess of 75 MGD is chlorinated and goes to a 5.9-MG surge basin.  If the surge basin is filled to overflowing, the flow can either go directly to the Tualatin River or be pumped to the gravity filters before discharge to the Tualatin River.  Both of these flow paths provide for the effluent to be dechlorinated prior to discharge.

Durham has four secondary treatment systems, each consisting of an aeration basin and secondary clarifier.  Each of these aeration basins has been designed to perform biological nutrient removal (BNR).  When operated in the BNR mode, the secondary system will have a total, dry weather design capacity of 28 MGD.  During wet weather, non-nitrifying operation the system has a 75 MGD capacity.  During the summer permit season, the secondary effluent receives chemical treatment with alum and polymer to achieve permitted discharge limits for phosphorus.  Prior to discharge, the flow is chlorinated, filtered and dechlorinated.

Rock Creek Wastewater Treatment Facility

The Rock Creek Facility is designed to treat an average summer hydraulic loading of 39.0 MGD and a daily 122.2 MGD maximum wet weather flow.  Flow is comprised of 97.2 percent domestic and 2.8 percent industrial and commercial.  Rock Creek has a septage receiving station that discharges directly into the raw sewage pump station.  The septage consists primarily of pumping from septic tanks and holding tanks, with a minor amount of chemical toilet waste.  Annual septage receiving represents less that 0.02% of the plant flow. Raw sewage flows through a 72-inch interceptor to the Rock Creek raw sewage pump station.  One or more of five available pumps pump raw sewage to three mechanical fine screens.  Total pumping capacity is 175 MGD.  The flow pumped to the mechanical fine screens is measured using magnetic flow meters located in the dual force mains. The three fine screens have a total capacity of 200 MGD.  

The screened sewage then flows to one or more of five primary sedimentation tanks.  Three circular tanks, each with a volume of 1.62-MG, are the used for flows up to 150 MGD. For flows greater than 150 MGD, two additional tanks which have a volume of 0.560 MG each are used. The primary effluent flow can be sent to either of two secondary treatment systems designed to perform biological nutrient removal (BNR).  

The west-side system consists of two diffused air aeration basins followed by six secondary clarifiers.  The aeration basins have a volume of 2.25 MG each and the secondary clarifiers have a volume of 0.968 MG each.

The east-side system consists of three diffused air aeration basins followed by three secondary clarifiers.  The three aeration basins have a volume of 1.70 MG each and the secondary clarifiers have a volume of 2.07 MG each.  

Secondary effluent from the west-side system flows through a set of four mixed media gravity filters with a total capacity of 45 MGD.  

Secondary effluent from the east-side system flows through six mono‑media gravity filters with a combined capacity of 48 MGD.  Prior to filtration, secondary effluent can be directed to four Claricone upflow solids contact chemical clarifiers, which have a combined flow capacity of 20 MGD.  When these units are in use, flows in excess of 20 MGD are directed to two of the secondary clarifiers on the West Side of the plant, which serve as chemical clarifiers in this flow mode.  Effluent from these chemical clarifiers then flows to the four mixed media gravity filters on the west side of the plant. 

Filtered effluent flows into three chlorine contact basins; one with a volume of 0.700 MG and two with a volume of 0.317 MG each.  Filtered effluent is dechlorinated and discharged to the Tualatin River via two outfall lines, one 60-inch and one 96-inch. Effluent flow may alternatively be directed to reuse pumps depending on irrigation demand.

Hillsboro Wastewater Treatment Facility

The Hillsboro Facility is designed to treat an average summer hydraulic loading of 3.7 MGD and a daily wet weather peak hydraulic loading of 14.0 MGD.  Flow is comprised of 98.0 percent domestic and 2.0 percent industrial and commercial. This facility does not accept septage.

The Hillsboro raw sewage pump station receives wastewater from Hillsboro, North Plains, and Banks service areas.  Three variable speed pumps with a capacity of 5.0 MGD each, pump the sewage.   The headworks provide screening, grit removal, sampling, and flow measurement.  The headworks are designed to handle a range of flows from 1.5 to 38 MGD.

When the facility is on-line, between 1.0 and 1.5 MGD of the plant influent flow is pumped to the Rock Creek Facility as carrier water for the Hillsboro solids.  During peak flows, all influent flow in excess of 14 MGD is pumped to Rock Creek Facility for treatment and discharge.

The sewage then flows to one or two of the primary clarifiers.  Both clarifiers have a volume of 0.211 MG each.  The primary effluent flow enters the eight-cell aeration basin for secondary treatment. This aeration basin has a volume of 1.0 MG. In the event of high loading, the biofilter activated sludge process can be brought on-line. The biofilter tower loading is 6,350 lb. /day or 140 lb. /1000 cubic feet. Flow from the aeration system is directed to one or more of three secondary clarifiers. The number 1 clarifier has a volume of 1.3 MG and number 2 and number 3 clarifiers each have a volume of 0.488 MG.

Secondary effluent receives disinfection using a medium pressure ultraviolet system with a capacity of 14.0 MGD.   The flow then goes to the high head pump station.  The pump station has two 13 MGD capacity pumps for flow transfer to Rock Creek and two 2.9 MGD irrigation pumps for the treated effluent.  The treated effluent may be land applied on the treatment plant site (Jackson Bottom) during the summer months (May 1 through October 30).  A holding pond of 41 MG is used for temporary storage. Effluent is discharged to the Tualatin River through the permitted outfall during the winter months (November 1 through April 30).

Forest Grove Wastewater Treatment Facility

The Forest Grove Facility is designed to treat an average summer hydraulic loading of 5.0 MGD and a daily wet weather peak hydraulic loading of 13.0 MGD.  Flow is comprised of 92 percent domestic, 7.6 percent industrial, and less than 1 percent commercial.  The industrial flow is mainly from food processing facilities and electronic manufacturing facilities.  This facility does not accept septage.

Raw sewage enters the facility by way of three main lines: one from the City of Cornelius and the southeast part of Forest Grove, one from Gaston and one serving the northwest area of Forest Grove.  These flows meet at a manhole just upstream of the raw sewage pump station.  

The headworks receive the flows from four pumps in the raw sewage pump station, each of which is rated at 9 MGD.  From the raw sewage pump station, the sewage is pumped to the headworks building. The headworks is designed to handle flows of between 1.5 and 30 MGD, and is equipped with two self-cleaning bar screens and two vortex Pista grit removal basins. Grit basin effluent flows to the Highhead Pump Station (HHPS). The HHPS allows distribution of raw wastewater to either the Forest Grove facility for treatment or to the Rock Creek facility for treatment. It also allows for the distribution of treated effluent to on-site or off-site storage, on-site irrigation or off-site irrigation. The HHPS is connected to the twin 24-inch pipelines running between and connecting the Forest Grove, Hillsboro and Rock Creek facilities. This connection allows transfer to the Rock Creek facility of raw or treated wastewater, along with the secondary solids produced. The HHPS consists of two plant feed pumps rated at 10 MGD each, one low pressure feed pump rated at 5.0 MGD, one high pressure feed pump rated at 10 MGD, and one irrigation pump rated at 10 MGD.

Degritted sewage is pumped to one aeration basin equipped with fine air diffusers.  Aeration basin #1 has a volume of 2.2 MG.  Effluent from the aeration basin is split between two 0.795-MG clarifiers.  Return activated sludge (RAS) is drawn off the bottom of the clarifiers by rapid sludge removal tubes and flows to the RAS wet well.  From there it is pumped back to the aeration basin.

Secondary effluent receives disinfection using two medium pressure ultraviolet systems rated for 10 MGD each.  The flow enters the effluent pump station which has four pumps rated at 6.7 MGD each.  During dry weather months of no discharge, the plant effluent may be pumped to two reuse ponds, three impoundment ponds, and/or to the Rock Creek Facility.  The recycled wastewater may be pumped from the two reuse ponds to both the treatment plant site and irrigation users.  Recycled wastewater, in excess of irrigation demands, overflows a diversion structure at the reuse ponds and flows into three storage reservoirs having a 151 MG total capacity.   Each storage pond is connected through valves to provide control of the quality and quantity of effluent stored.  During wet-weather months, the effluent flows by gravity to the Tualatin River.  When the flow in the Tualatin River is too high to allow gravity flow, the effluent is pumped to the Tualatin River. 

SOLIDS TREATMENT PROCESSES 
Durham Wastewater Treatment Facility

Primary sludge is pumped to a gravity thickener from where it is pumped to an intermediate blend tank before being pumped to the digesters. Waste activated sludge is pumped to a storage tank.  The flow from this storage tank is thickened using centrifuges before being stored in the Twice-Thickened Waste Activated Sludge (TTWAS) tank. From here it is pumped to the blend tank before being fed to digestion. Either or both sludges may be pumped directly from the gravity thickener and/or the TTWAS tank. Sampling occurs directly upstream of the common feed flow meter.

The anaerobic digestion process consists of three digesters with a capacity of 0.707 MG each and one digester with a capacity of 1.3 MG. In addition, there are two holding tanks. One holding tank has a capacity of 0.707 MG and one holding tank has a capacity of 1.3 MG.  Anaerobic detention time is estimated to average 30 days and the operating temperature setpoint is 96 degrees Fahrenheit.  Volatile solids reduction averages between 50 and 60 percent. 

Biosolids are pumped from either of the two holding tanks to one of two dewatering centrifuges.  The centrifuges produce a biosolids cake with an average solids concentration of 22 percent.  The dewatered biosolids are stored in silos. Solids are then loaded into trucks for transportation to application sites.

In both parallel and series modes, volatile solids reduction within the digestion process is determined by comparing percent volatile solids in representative, composite samples collected from the common digester feed line with percent volatile solids in representative grab samples collected from the dewatering centrifuge feed line. PSRP time and temperatures are calculated across the entire system when the process is in the series mode.

Durham has an annual sludge production of 18 MG of primary sludge and 13 MG of secondary sludge. After anaerobic digestion total biosolids production is approximately 4,100 dry tons per year.

Rock Creek Wastewater Treatment Facility 
Primary solids are settled and thickened to 1.0- percent solids in the primary sedimentation tanks.  The resultant sludge is raked into hoppers from where it is pumped to the Vortex Grit separator. The degritted primary sludge is then pump to the Thickening Feed Tank (TFT). The TFT has a volume of 0.66 MG. Secondary sludge is drawn from the RAS with centrifugal pumps and discharged to the TFT where it is mixed with the primary solids. The mixed TFT solids are then pumped to a gravity belt thickener and thickened to 5 % total solids concentration.  The thickened sludge is pumped to the anaerobic digestion process.

The anaerobic digestion process consists of two 1.42-MG primary digesters, two 0.66-MG primary digesters and one 0.66-MG sludge holding tank.  Solids stay in the anaerobic digesters an average of 25 days.  The operating temperature of the anaerobic digesters is 97 degrees Fahrenheit.  Volatile solids reduction averages between 50 and 60 percent. 

The digested biosolids are pumped to the dewatering process. The dewatering process consists of one centrifuge and four twin belt presses.  Digested biosolids are conditioned with polymer and dewatered to 16 percent solids on the twin belt presses or to 25 percent solids in the centrifuge.  The digested, dewatered biosolids are conveyed to two storage silos from where they are loaded into trucks for land application.

The Rock Creek Facility has an annual sludge production of 25.1 MG of primary sludge, and 29.6 MG of thickened secondary sludge. After anaerobic digestion and dewatering, total biosolids production is approximately 7100 dry tons per year. 

Hillsboro Wastewater Treatment Facility
Primary and waste activated sludge is transferred to Rock Creek for further digestion and processing.  No biosolids are generated at the Hillsboro facility.

Forest Grove Wastewater Treatment Facility 

Waste activated sludge is transferred to Rock Creek for further digestion and processing.  No biosolids are generated at the Forest Grove facility.

BIOSOLIDS CHARACTERISTICS

Sampling and Monitoring

Class B Biosolids:   Biosolids produced at the Rock Creek and Durham Facilities meet the following requirements for classification as a Class B biosolids for land application.  

1.
Pollutant Levels

Rock Creek and Durham dewatered biosolids cake are sampled a minimum

of once per 60 days and analyzed for the characteristics shown in Table 1.

Biosolids from both facilities consistently meet the Ceiling Concentrations in

Table 1 of 40 CFR 503.13 and the Pollutant Concentrations in Table 3 of

40 CFR 503.13.

2.
Pathogens

Rock Creek and Durham biosolids are processed to comply with 40 CFR 503.32 Class B --- Alternative 2. The Process to Significantly Reduce Pathogens (PSRP) used is anaerobic digestion.  The anaerobic digestion process is monitored to ensure that biosolids detention times exceed 15 days and that digester temperatures are maintained between 35 and 55 degrees C.

Temperatures are monitored continuously and detention times are calculated daily.  These values are then graphed against one another to demonstrate that the anaerobic process is achieving required time and temperature levels necessary for pathogen reduction as defined in 40 CFR Part 503 Appendix B, A3.
3.
Vector Attraction Reduction

Rock Creek and Durham biosolids are processed to comply with 40 CFR 503.33(b)(1) by the reduction of total volatile solids (TVS) of >38 percent during the anaerobic digestion process.  TVS and volumes of digester feed and digester underflows are routinely monitored and calculations made to ensure that vector attraction reduction requirements are being met.

Determination of Total Volatile Solids Reduction by Digestion is calculated using the Approximate Mass Balance Method and the Van Kleeck Method as described in EPA Guidance Document # EPA/625/R-92/013 titled Control of Pathogens and Vector Attraction in Sewage Sludge.  Periods of high influent flow tend to wash excessive amounts of inert material into the treatment facility, which accumulate in the primary sludge being fed to the digesters. These events effect the results when the Van Kleeck Method of determining volatile solids reduction is used. The Approximate Mass Balance Method is relied upon during these high flow events. Both methods are graphed on an ongoing basis. 

Chemical Characteristics

The District has an extensive industrial pre-treatment permitting and monitoring system in effect that was approved by the DEQ in 1983.  This program has reduced the levels of pollutants in the influent flows to the treatment facilities.  Typical chemical characteristics for the biosolids generated at Rock Creek and Durham are shown in Table 1.

	Table 1.   Biosolids Characteristics for 2003

	
	
	
	
	

	
	Durham
	Rock Creek
	503 Table 1
	503 Table 3

	VOLUME(DT)
	4,123
	7,190
	
	

	TKN (mg/Kg)
	63,825
	55,550
	
	

	NH3 (mg/Kg)
	4,803
	4,298
	
	

	NO3-N (mg/Kg)
	3.9
	4.0
	
	

	PO4-P (mg/Kg)
	40,683
	33,350
	
	

	K (mg/Kg)
	2,942
	1,668
	
	

	Na (mg/Kg)
	790
	693
	
	

	As (mg/Kg)
	12.4
	13.1
	75
	41

	Cd (mg/Kg)
	1.86
	1.12
	85
	39

	Cu (mg/Kg)
	374
	306
	4300
	1500

	Pb (mg/Kg)
	29.34
	19.52
	840
	300

	Ni (mg/Kg)
	18.23
	21.94
	420
	420

	Zn (mg/Kg)
	687
	495
	7500
	2800

	Hg (mg/Kg)
	1.97
	1.34
	57
	17

	Se (mg/Kg)
	3.27
	3.16
	100
	100

	Mo (mg/Kg)
	7.82
	8.57
	75
	--   

	pH-Sludge
	8.6
	8.5
	
	

	%TS
	23.2
	23.9
	
	

	%TVS
	64.4
	58.5
	
	

	
	
	
	
	


RECORD KEEPING AND REPORTING

 Record Keeping:  The District maintains the following records on its biosolids program:

1.
An individual file on each authorized application site which includes:

(a) A description of the site;

(b) The DEQ letter authorizing the site for biosolids application and 

     detailing any special management practices to be followed at the site;

(c) A pre-application letter for each application performed on the site

      outlining the acres to be applied to, the crop to be grown, the nitrogen

      requirements, the estimated nitrogen in the biosolids to be applied and

      the estimated biosolids application to achieve this application rate;    

 (These letters are accompanied by a FACT SHEET and site authorization letter which includes any site restriction requirements.)

(d) A daily log showing the dates, load numbers, amounts and locations applied of all biosolids taken to the site.

(e) A Field Completion Report and letter for each application performed

      on the site detailing the actual volume of biosolids and corresponding

      nitrogen applied.

(f)  Soil sampling and analysis data.

2.
All data on biosolids sampling and analysis for:

(a) Pollutant Levels

(b) Demonstration of PSRP compliance for Class B biosolids;

(c) Demonstration of VAR compliance for Class B biosolids;

(d) Demonstration of PFRP compliance for Class A biosolids;

(e) Demonstration of VAR compliance for Class A biosolids;

(f) Volumes in Dry Tons of all biosolids produced.

3.
Certifications that all management practices have been met.

Reporting:  A report of biosolids land application activities will be prepared and submitted to DEQ and EPA annually on or before February 19.  The report will consist of the following:

1.
A brief description of the biosolids land application program for the preceding calendar year, including any significant changes to the program;

2.
Certifications required under 40 CFR 503.17;

3.
Table 1, Monthly Average Metal Data (mg/Kg) for DURHAM;

4.
Table 2, Monthly Average Metal Date (mg/Kg) for ROCK CREEK;

5.
Table 3, Volatile Solids Reduction (%) for DURHAM & ROCK CREEK;

6.
Table 4, Biosolids Production (Dry Metric Tons) for preceding year; 

7.
Table 5, Field Completion Report Summary;

8.
Table 6. Estimated Biosolids Production (Dry Metric Tons) for current year; 

9.
Table 7. Estimated Biosolids Utilization (Dry Metric Tons)for current year;

10. Table 8. Compost Pathogen Density Data; and

11. Table 9. Biosolids Application Characteristics (Used to calculate application rates).

12. Table 10. Soil Sampling Data for previous year

BIOSOLIDS BENEFICIAL REUSE PROGRAM

District biosolids reuse program currently consists of direct land application of dewatered, pathogen Class B biosolids.  Land application includes farm sites within 55 miles of the District facilities which can only be applied to during summer and fall months due to high ground moisture content and field conditions that make winter and spring applications impractical; and arid land sites in Eastern Oregon that can be applied to on a year-round basis as long as road conditions allow for transportation of the biosolids to the application sites.  This section outlines the scope of District’s land application program.

In addition to the current program elements, the District will be seeking to develop other options for the beneficial reuse of biosolids.  Some of the elements, which are under consideration, are reclamation projects such as landfills and gravel pits, and additional local and arid land sites.  Any new program elements or application sites will receive written authorization from the DEQ prior to piloting or implementation.

Land Application Management Practices

Transportation:   Dewatered, pathogen Class B biosolids cake is transported from the Rock Creek and Durham treatment facilities by contract haulers.  Contract(s) include provisions for emergency backup hauling should the primary hauler be unable to meet the hauling needs or schedules.  Hauling equipment consists on dump trucks and dump pup trailers with a combined payload of approximately 30 wet tons per load.  All dump boxes are required to be water tight and be tarped during biosolids hauling.  Contract haulers are required to provide the District with an Operations/Work Plan describing hauling schedules, loading methods, haul routes, safety and spill response.  Biosolids are delivered to either a local application site, an arid land site in Eastern Oregon or to the biosolids storage/compost site in Forest Grove, depending on the program element being used.

Application:   The application of biosolids at local sites is performed under contract with an application service. In Eastern Oregon, the application is performed under contract with the property owners.  In both cases, the biosolids are spread with conventional manure spreaders or similar equipment at controlled rates set by the equipment operator. 

Application of biosolids to agricultural land is based on the agronomic nitrogen requirement of the crop grown at a specific site.  Nitrogen requirements for specific crops are obtained from the Oregon State University Cooperative Extension Service.

