
Wastewater Characteristic 
Post Anaerobic Treatment

A Study on the Digestibility of UF 
Reclamations Facility 

Raw Wastewaters and Biosolids



What is Wastewater

 Anything that goes down the drain
– Dwellings
– Business Buildings
– Institutions

 Does NOT Include Stormwater
– No rainwater
– No agricultural runoff



What is Done Now?
 UF Reclamations Facility

– Removes BOD, TSS, pH, N, and P

 Discharges to:
– Lake Alice
– Water for landscaping sprinklers

 Waste Sludge
– Taken off site and digested aerobically in one of GRU

facilities



Why Anaerobic Digestion

 Gas Production
 Reduce Sludge
 Economics
 Sustainability

UF Sludge Discharge From 1988 to 2005
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				UNIVERSITY OF FLORIDA SOLID WASTE DISPOSAL SUMMARY																						UNIVERSITY OF FLORIDA SOLID WASTE DISPOSAL SUMMARY

				WEIGHTS GIVEN IN SHORT TONS (2000 lbs/ton)																						WEIGHTS GIVEN IN SHORT TONS (2000 lbs/ton)

				CONTRACT LANDFILL DISPOSALS						IN-HOUSE LANDFILL DISPOSALS						TOTAL LANDFILL DISPOSALS										RECYCLED																		OVERALL

								CONTRACT						IN-HOUSE						TOTAL																						TOTAL		TOTAL S.W.		% SW				MEDICAL		EST. HAZ.

		Period		CONST		GARBAGE		TOTAL		CONST		GARBAGE		TOTAL		CONST		GARBAGE		TO LANDFILL				Period		PAPER		CANS		GLASS		SCRAP MTL		MASONRY		MISC.		YARD WASTE		SLUDGE		RECYCLED		(ALL FORMS)		RECYCLED				WASTE		WASTE

		1988 TOTAL		2,004.93		1,824.84		3,829.77		1,791.86		7,212.15		9,004.01		3,796.79		9,036.99		12,833.78				1988 TOTAL		146.88		1.58		0.00		0.00		0.00		0.00		2,256.00		87.87		2,492.34		15,326.11		16.26%

		FY 88/89 TOTAL		1,948.67		1,798.93		3,747.60		1,614.98		7,326.85		8,941.83		3,563.65		9,125.78		12,689.43				FY 88/89 TOTAL		164.04		1.82		0.00		0.00		0.00		0.00		2,256.00		165.31		2,587.18		15,276.60		16.94%

		1989 TOTAL		1,454.64		2,032.65		3,487.29		1,332.25		7,090.50		8,422.75		2,786.88		9,123.15		11,910.04				1989 TOTAL		339.71		1.83		0.00		116.41		0.00		0.00		2,256.00		173.85		2,887.81		14,797.84		19.52%

		FY 89/90 TOTAL		1,490.07		2,078.27		3,568.34		1,050.46		6,785.37		7,835.83		2,540.53		8,863.64		11,404.17				FY 89/90 TOTAL		715.04		2.85		0.00		351.46		135.71		0.00		2,256.00		147.61		3,608.67		15,012.84		24.04%

		1990 TOTAL		1,453.10		1,986.15		3,439.25		647.31		6,703.43		7,350.74		2,100.41		8,689.58		10,789.99				1990 TOTAL		973.95		3.36		0.00		502.27		564.29		0.00		2,256.00		147.48		4,447.34		15,237.33		29.19%

		FY 90/91 TOTAL		1,691.73		1,850.54		3,542.26		333.95		6,477.34		6,811.29		2,025.68		8,327.88		10,353.55				FY 90/91 TOTAL		1,105.32		4.80		0.00		522.12		871.43		0.00		2,256.00		137.63		4,897.29		15,250.85		32.11%

		1991 TOTAL		1,984.31		1,731.12		3,715.42		270.25		6,335.72		6,605.97		2,254.56		8,066.84		10,321.39				1991 TOTAL		1,460.83		5.10		0.00		374.21		834.29		0.00		2,256.00		175.88		5,106.31		15,427.70		33.10%

		FY 91/92 TOTAL		1,184.91		1,631.80		2,816.71		224.94		6,266.74		6,491.68		1,409.85		7,898.54		9,308.39				FY 91/92 TOTAL		2,082.76		2.78		0.00		260.61		841.43		0.00		2,256.00		201.75		5,645.32		14,953.71		37.75%

		1992 TOTAL		1,978.05		1,561.92		3,539.97		205.85		6,235.53		6,441.38		2,183.90		7,797.45		9,981.35				1992 TOTAL		2,473.25		7.98		14.33		283.12		957.14		0.00		2,256.00		201.38		6,193.20		16,174.55		38.29%

		FY 92/93 TOTAL		2,709.77		1,588.32		4,298.09		228.97		6,243.63		6,472.60		2,938.74		7,831.95		10,770.69				FY 92/93 TOTAL		2,655.67		12.64		24.57		301.98		948.57		0.00		2,256.00		207.23		6,406.66		17,177.35		37.30%

		1993 TOTAL		2,547.10		1,591.93		4,139.03		216.58		6,350.87		6,567.45		2,763.68		7,942.80		10,706.48				1993 TOTAL		2,745.17		13.21		24.57		319.64		734.29		0.00		2,256.00		204.98		6,297.85		17,004.33		37.04%

		FY 93/94 TOTAL		2,295.93		1,639.24		3,935.17		293.68		6,478.91		6,772.59		2,589.61		8,118.15		10,707.76				FY 93/94 TOTAL		2,711.42		13.88		24.57		312.45		627.14		0.00		2,256.00		181.28		6,126.73		16,834.49		36.39%

		1994 TOTAL		2,052.03		1,652.39		3,704.42		457.60		6,656.78		7,114.38		2,509.63		8,309.17		10,818.80				1994 TOTAL		2,288.50		14.28		30.26		429.12		513.57		22.31		2,256.00		169.03		5,723.06		16,541.86		34.60%

		FY 94/95 TOTAL		2,080.12		1,691.62		3,771.74		500.93		6,492.13		6,993.06		2,581.05		8,183.75		10,764.80				FY 94/95 TOTAL		1,521.06		17.38		48.80		519.03		370.00		22.31		2,256.00		206.50		5,063.76		15,828.56		31.99%

		1995 TOTAL		2,495.95		1,923.70		4,419.65		447.06		6,145.67		6,592.73		2,943.01		8,069.37		11,012.38				1995 TOTAL		1,469.92		20.71		61.97		411.05		492.00		0.00		2,256.00		232.10		4,943.75		15,956.13		30.98%

		FY 95/96 TOTAL		2,329.22		2,040.63		4,369.85		367.87		6,070.53		6,438.40		2,697.09		8,111.16		10,808.25				FY 95/96 TOTAL		1,542.11		20.47		62.28		380.20		573.50		0.00		2,256.00		219.00		5,195.70		16,003.95		32.47%

		1996 TOTAL		1,872.90		2,185.10		4,058.00		266.67		5,819.22		6,085.89		2,139.57		8,004.32		10,143.89				1996 TOTAL		1,752.74		20.17		62.28		445.92		1,175.00		0.00		2,256.00		252.00		5,964.11		16,108.00		37.03%

		FY 96-97 TOTAL		1,990.79		2,321.76		4,312.55		401.90		5,540.22		5,942.12		2,392.69		7,861.98		10,254.67				FY 96-97 TOTAL		1,657.29		20.50		62.28		430.31		1,143.50		0.00		2,256.00		319.90		5,889.78		16,144.45		36.48%

		1997 TOTAL		1,898.71		2,518.46		4,417.17		769.51		5,504.71		6,274.22		2,668.22		8,023.17		10,691.39				1997 TOTAL		1,637.18		19.51		62.28		381.42		752.10		0.00		2,256.00		272.21		5,380.70		16,072.09		33.48%

		FY 97-98 TOTAL		1,543.20		2,632.03		4,175.23		745.62		5,507.72		6,253.34		2,288.82		8,139.75		10,428.57				FY 97-98 TOTAL		1,580.60		18.63		62.28		337.91		1,182.60		7.21		2,256.00		204.21		5,649.44		16,078.01		35.14%

		1998 TOTAL		1,660.58		2,661.38		4,321.96		452.74		5,562.40		6,015.14		2,113.32		8,223.78		10,337.10				1998 TOTAL		1,697.56		18.93		65.86		387.50		1,137.00		24.56		2,353.00		228.46		5,912.88		16,249.98		36.39%

		FY 98-99 TOTAL		2,501.94		2,729.64		5,231.58		268.72		5,656.47		5,925.19		2,770.66		8,386.11		11,156.77				FY 98-99 TOTAL		1,829.72		18.99		65.86		457.93		1,084.50		37.98		2,773.00		262.27		6,530.25		17,687.02		36.92%				235.24		100.00

		1999 TOTAL		2,677.79		2,790.53		5,468.32		222.75		5,626.32		5,849.07		2,900.54		8,416.85		11,317.39				1999 TOTAL		1,838.46		19.27		62.28		443.66		939.00		20.63		3,120.00		269.67		6,712.95		18,030.34		37.23%				241.81		100.00

		FY 99-00 TOTAL		2,187.84		2,879.75		5,067.59		623.16		5,519.77		6,142.93		2,811.00		8,399.52		11,210.52				FY 99-00 TOTAL		1,768.00		18.96		62.28		487.99		544.50		0.00		3,188.00		265.93		6,335.66		17,546.18		36.11%				247.19		100.00

		CY 2000 TOTAL		2,234.35		3,035.43		5,269.78		858.06		5,406.51		6,264.57		3,092.41		8,441.94		11,534.35				2000 TOTAL		1,822.73		13.45		46.71		495.31		82.50		27.65		3,132.00		262.42		5,882.78		17,417.13		33.78%				253.63		100.00

		FY 00-01 TOTAL		2,323.61		3,071.44		5,395.05		654.78		5,410.53		6,065.31		2,978.39		8,481.97		11,460.36				FY 00-01 TOTAL		1,836.43		4.38		15.57		446.73		709.50		73.11		3,230.54		256.38		6,572.63		18,032.99		36.45%				262.39		100.00

		CY 2001 TOTAL		2,277.22		3,041.90		5,319.12		323.14		5,489.45		5,812.59		2,600.36		8,531.35		11,131.71				2001 TOTAL		1,865.67		0.00		0.00		492.02		1,197.50		112.98		3,250.54		229.85		7,148.56		18,280.27		39.11%				280.38		100.00

		FY 01-02 TOTAL		2,143.77		2,981.11		5,124.88		118.96		5,232.22		5,351.18		2,262.73		8,213.33		10,476.06				FY 01-02 TOTAL		2,046.43		0.00		0.00		505.56		1,085.00		99.68		3,060.00		211.04		7,007.71		17,483.77		40.08%				305.78		99.96

		2002 TOTAL		2,169.79		3,095.25		5,265.04		127.25		5,203.79		5,331.04		2,297.04		8,299.04		10,596.08				2002 TOTAL		2,067.68		0.00		0.00		418.52		994.50		103.38		3,008.00		238.41		6,830.49		17,426.57		39.20%				328.04		99.96

		FY 02-03 TOTAL		2,754.50		3,292.58		6,047.08		131.19		5,505.43		5,636.62		2,885.69		8,798.01		11,683.70				FY 02-03 TOTAL		2,000.14		0.00		0.00		459.43		928.50		106.27		3,032.00		265.36		6,791.70		18,475.40		36.76%				341.97		99.96

		2003 TOTAL		2,705.21		2,976.08		6,318.89		101.70		5,444.82		5,546.52		3,028.94		8,836.47		11,865.41				2003 TOTAL		2,104.91		0.00		0.00		443.48		873.00		107.47		3,036.00		258.76		6,823.62		18,689.03		36.51%				354.00		100.00

		FY 03-04 TOTAL		2,557.12		3,384.67		5,941.79		101.67		5,432.74		5,534.41		2,658.79		8,817.41		11,476.20				FY 03-04 TOTAL		2,057.50		0.00		0.00		392.91		673.50		120.14		3,072.00		271.51		6,587.56		18,063.76		36.47%				376.59		100.00

		2004 TOTAL		2,250.71		3,057.09		5,769.47		915.65		5,527.08		6,442.73		3,364.81		8,847.39		12,212.20				2004 TOTAL		1,935.70		0.00		0.00		350.54		484.50		128.29		5,724.41		272.34		8,895.78		21,107.99		42.14%				352.69		100.00

		FY 04-05 TOTAL		2,449.73		3,459.28		5,909.01		100.29		5,561.69		5,661.98		2,550.02		9,020.97		11,570.99				FY 04-05 TOTAL		1,934.75		0.00		0.00		342.37		387.00		117.00		5,540.56		273.91		8,595.59		20,166.58		42.62%				382.14		100.00

		2005 TOTAL		2,051.86		3,013.21		5,452.75		101.56		5,594.02		5,695.57		2,323.83		8,824.50		11,148.32				2005 TOTAL		1,878.20		0.00		0.00		400.87		373.50		109.69		2,896.60		292.61		5,951.48		17,099.80		34.80%				400.37		100.00

		NOTES														NOTE: Overall landfill								NOTES		1) Annual Hazardous waste tonnage is an estimate--most material is processed on a volume or package basis.

		1) CY = Jan - Dec														disposals roughly parallel										2) Approximately half of all hazardous waste disposals are actually recycled in some form.

		2) FY = July-June														campus growth, but vary with										3) Medical Waste not tracked by weight prior to  FY 98-99.

																construction/renovation										4) Feb'99-Feb'00: Unable to recycle concrete due to closure of only facility in area.

																activity.										5) FY 99->>: Unable to recycle most computer/electronics items due to closure of only processor in area.

																										6) Starting  Nov'99, began collecting comingled cans, glass & plastic; ceased tracking cans & glass as separate products.

																										7) FY 02-03 recyling rate decrease due to large increase in non-recyclable Class I & III tonnage associated with renovation projects.

																										8) Late 2004-early 2005 refuse & recycling includes approx 2500 tons of hurricane debris & some loss of background waste due to reduced projects.
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				Period		PAPER		CANS		GLASS		SCRAP MTL		MASONRY		MISC.		YARD WASTE		SLUDGE

				1988 TOTAL		146.88		1.58		0.00		0.00		0.00		0.00		2,256.00		87.87		1988		87.87

				FY 88/89 TOTAL		164.04		1.82		0.00		0.00		0.00		0.00		2,256.00		165.31		1989		173.85

																						1990		147.48

				1989 TOTAL		339.71		1.83		0.00		116.41		0.00		0.00		2,256.00		173.85		1991		175.88

				FY 89/90 TOTAL		715.04		2.85		0.00		351.46		135.71		0.00		2,256.00		147.61		1992		201.38

																						1993		204.98

				1990 TOTAL		973.95		3.36		0.00		502.27		564.29		0.00		2,256.00		147.48		1994		169.03

				FY 90/91 TOTAL		1,105.32		4.80		0.00		522.12		871.43		0.00		2,256.00		137.63		1995		232.10

																						1996		252.00

				1991 TOTAL		1,460.83		5.10		0.00		374.21		834.29		0.00		2,256.00		175.88		1997		272.21

				FY 91/92 TOTAL		2,082.76		2.78		0.00		260.61		841.43		0.00		2,256.00		201.75		1998		228.46

																						1999		269.67

				1992 TOTAL		2,473.25		7.98		14.33		283.12		957.14		0.00		2,256.00		201.38		2000		262.42

				FY 92/93 TOTAL		2,655.67		12.64		24.57		301.98		948.57		0.00		2,256.00		207.23		2001		229.85

																						2002		238.41

				1993 TOTAL		2,745.17		13.21		24.57		319.64		734.29		0.00		2,256.00		204.98		2003		258.76

				FY 93/94 TOTAL		2,711.42		13.88		24.57		312.45		627.14		0.00		2,256.00		181.28		2004		272.34

																						2005		292.61

				1994 TOTAL		2,288.50		14.28		30.26		429.12		513.57		22.31		2,256.00		169.03

				FY 94/95 TOTAL		1,521.06		17.38		48.80		519.03		370.00		22.31		2,256.00		206.50

				1995 TOTAL		1,469.92		20.71		61.97		411.05		492.00		0.00		2,256.00		232.10

				FY 95/96 TOTAL		1,542.11		20.47		62.28		380.20		573.50		0.00		2,256.00		219.00

				1996 TOTAL		1,752.74		20.17		62.28		445.92		1,175.00		0.00		2,256.00		252.00

				FY 96-97 TOTAL		1,657.29		20.50		62.28		430.31		1,143.50		0.00		2,256.00		319.90

				1997 TOTAL		1,637.18		19.51		62.28		381.42		752.10		0.00		2,256.00		272.21

				FY 97-98 TOTAL		1,580.60		18.63		62.28		337.91		1,182.60		7.21		2,256.00		204.21

				1998 TOTAL		1,697.56		18.93		65.86		387.50		1,137.00		24.56		2,353.00		228.46

				FY 98-99 TOTAL		1,829.72		18.99		65.86		457.93		1,084.50		37.98		2,773.00		262.27

				1999 TOTAL		1,838.46		19.27		62.28		443.66		939.00		20.63		3,120.00		269.67

				FY 99-00 TOTAL		1,768.00		18.96		62.28		487.99		544.50		0.00		3,188.00		265.93

				2000 TOTAL		1,822.73		13.45		46.71		495.31		82.50		27.65		3,132.00		262.42

				FY 00-01 TOTAL		1,836.43		4.38		15.57		446.73		709.50		73.11		3,230.54		256.38

				2001 TOTAL		1,865.67		0.00		0.00		492.02		1,197.50		112.98		3,250.54		229.85

				FY 01-02 TOTAL		2,046.43		0.00		0.00		505.56		1,085.00		99.68		3,060.00		211.04

				2002 TOTAL		2,067.68		0.00		0.00		418.52		994.50		103.38		3,008.00		238.41

				FY 02-03 TOTAL		2,000.14		0.00		0.00		459.43		928.50		106.27		3,032.00		265.36

				2003 TOTAL		2,104.91		0.00		0.00		443.48		873.00		107.47		3,036.00		258.76

				FY 03-04 TOTAL		2,057.50		0.00		0.00		392.91		673.50		120.14		3,072.00		271.51

				2004 TOTAL		1,935.70		0.00		0.00		350.54		484.50		128.29		5,724.41		272.34

				FY 04-05 TOTAL		1,934.75		0.00		0.00		342.37		387.00		117.00		5,540.56		273.91
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Proposal

 Characterize raw wastewater & sludge
– BOD, TSS, pH, ect.

 Determine parameter reduction
 Record gas production
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