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So you have 10.5-years to Reduce Nitrogen?

What is the Plan?



Strategies to Reduce Nutrients Entering the Bay

What are the challenges to overcome in Treatment Plants?
What other strategies can reduce nutrient discharges to the SF Bay?

3

PET

SVC NSD

Novato

LG
CMSA

SASM

SMCSD

AMC
VAL

BEN

FS

DD
CCCSD

MVSD
RSD

PIN
WCSD

RICH

EBMUD

SL
OLSD

HAY

DSRSD

LIV

SJSC
SUNPA

SVCW
BURL

SSF
SFI
SM

MILL

SFSE

TI

San Pablo 
Bay

Central 
Bay

South Bay

Lower 
South Bay

Suisun 
Bay

USD

EBDA



Poll Question 1: What are the Challenges to modify a 
Secondary Process to Reduce Nutrient Discharges? 
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Consider Overall Typical Nutrient Flow
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Consider Overall Nutrient Removal Potential
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Why is it Challenging to Transition from Secondary 
Treatment to Nitrogen Removal?

•Issue: nitrogen removal requires a longer 
sludge age to grow microbes that remove 
ammonia (aka, nitrifiers) 

•Longer sludge age requires:
•Aeration basins
•Blower capacity
•Secondary clarifier, etc.

•Environmental conditions:
•Sufficient DO
•Neutral pH – ideally >7.2
•Sufficient alkalinity to stabilize process
•Favorable temperature
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Potential Challenges Transitioning to Nutrient 
Removal?
•Aging Infrastructure 

•Incentive or Limitation?
•Facilities

•Space requirements 
•Existing infrastructure fragmented
•Support facilities inadequate 

•e.g. blowers, power supply …
•More Skilled Labor Force
•Funding
•Sea Level Rise 

Footprint for BOD removal (yellow) vs. Nutrient Removal (red)



On-Going and Future Treatment Themes
•Treatment and Process (“Squeeze” More Out of Process) 

•Optimization
•Sidestream Treatment
•Upgrades

•Themes at Plant
•Process Intensification
•Resource Recovery
•Advanced Controls

•Themes Outside the Plant
•Supply/Reuse
•Nature-based Solutions
•Others

9



Optimization Tool (WRF 4973): Web-Based and Free to 
the Public (NOTE: Requires a FREE WRF Log-in)
Decision Trees to Stream-Line Optimization (6 Steps!) 
Steps Process Example

1 WRRF Type Secondary OR Nutrient Removal
2 Existing Treatment 

Process
Activated sludge, TF, BNR, lagoon, etc.

3 Nutrient of Interest NH4, TN, TP
4 Objective 1) Improve reliability;

2) Reduce nutrients
3) Reduce cost

5 Metric/Benchmark 
(MOST CHALLENGING)

Yardstick – kWh/MG, $/lb nutrient removed, effluent 
concentration, etc.

6 Strategies List potential approaches/strategies to achieve the above goals



The Water Research Foundation
https://www.waterrf.org/

Download and Access
• Final Report (all reports)
• Online Optimization Tool
• Webinars
• Fact Sheets
• ….
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Intensification
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Poll Question 2: When you hear intensification, what 
comes to mind? 
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What are we trying to accomplish with intensification?

•What does Google tell us? 
•“the action of making or becoming more intense”

•How does our industry use the term?
•Technologies that enable more biomass per unit volume OR less biomass 
requirement, meaning less concrete per mgd treated

Conventional BNR
Maximum of 5,000 lbs biomass
4 mgd of process capacity

Intensified BNR
Increase to 7,000 to 9,000 lbs biomass
6 to 9 mgd of process capacity



How do we achieve more biomass per unit volume?

Intensified 
BNR

Biofilm processes

Improved settleability 

Increased primary treatment performance

Decreased SRT requirements

Focus on two for today’s workshop



The membrane aeration biofilm reactor (MABR) adds 
biomass on “breathing” membranes

• Dense, hydrophobic material 
• Hollow fiber or flat sheet 

configuration

MEMBRANES

Air (O2,N2)
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AIR DELIVERY
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SUBSTRATE

• COD
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“Breathing” 
Biofilms!



Application of these membrane in a hybrid 
configuration accelerated adoption

Downing and Nerenberg (2008) Total Nitrogen Removal in the Hybrid Membrane Biofilm Process.  Water Research.
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		Qin		500		L/day

				0.5		m3/day

		V		0.12		m3

		SA		14		m2

				12.1333333333

						NH3-N				Loading		DNH3-N				NO2--N				NO3--N				NOx--N		TN				DTN		Measured TN				sCOD				sCOD:N		tCOD								DO		pH		T		Notes

		Date		Day		Influent		Effluent				(g/day)		(g/m2-day)		Influent		Effluent		Influent		Effluent		Effluent		Influent		Effluent		(g/m3-day)		Influent		Effluent		Influent		Effluent				Influent		Effluent						(mg/L)		(s.u.)		(oC)

		17-May		1		16		16		0.5714285714		0		0		0		0.012		0		0.01		0.022		16		16.034		0						79		47		4.9375										8.96		7.91		20.8

		18-May		2		18		15		0.6428571429		1.5		0.1071428571		0.012		0.084		0.1		0.1		0.184		18.112		15.268		11.85		21.2		17.3		64		50		3.5555555556		165		71		21		29.82		9.07		7.73		20.2

		21-May		5		14		8		0.5		3		0.2142857143		0.088		1.018		0.1		0.3		1.318		14.188		10.336		16.05		17.6		17		79		48		5.6428571429		154		66		18		25.56		7.75		7.55		20.3

		23-May		7		16		2		0.5714285714		7		0.5		0.00433		0.55		0.133		0.733		1.283		16.13733		3.833		51.2680416667		14.9		16.3		55		50		3.4375		165		102.66		52.66		74.7772		7.48		7.04		20.2

		25-May		9		19		2		0.6785714286		8.5		0.6071428571		0.008		1.104		0		0.4		1.504		19.008		4.608		60		19		13.4		165		33		8.6842105263		165		81		48		68.16		6.14		6.81		24

		29-May		13		20		1		0.7142857143		9.5		0.6785714286		0		0.332		0		0.5		0.832		20		2.164		74.3166666667		21.6		12.3		72		26		3.6		586		55		29		41.18		3.81		6.81		23.1

		30-May		14		17		2		0.6071428571		7.5		0.5357142857		0.00266		0.364		0.133		0.366		0.73		17.13566		3.094		58.5069166667		20.4		10.13		59.66		45.66		3.5094117647		194.33		62.66		17		24.14		3.86		6.81		23.2

		6-Jun		21		12.66		1		0.4521428571		5.83		0.4164285714		0		0.168		2.5		8.8		8.968		15.16		10.136		20.9333333333		2.3		9.1		31		8.66		2.448657188		153		0		-8.66		-12.2972		7.76		7.01		22.8

		8-Jun		23		18		1		0.6428571429		8.5		0.6071428571		0		0.439		3.33		13.166		13.605		21.33		15.044		26.1916666667		19.1		19.3		84		41		4.6666666667		252		66		25		35.5		6.24		6.75		23

		11-Jun		26		19		2		0.6785714286		8.5		0.6071428571		0		0.493		0.3		14.7		15.193		19.3		17.686		6.725		16.9		19.6		31		0		1.6315789474		163		16		16		22.72		5.89		6.53		23.3

		13-Jun		28		21.66		0.666		0.7735714286		10.497		0.7497857143		0		0.49333		0.5		13.9666		14.45993		22.16		15.61926		27.2530833333		21.9		22.2		96.33		41		4.4473684211		323.666		193		152		215.84		6.05		6.6		23

		15-Jun		30		18		0		0.6428571429		9		0.6428571429		0		0.348		0.5		12		12.348		18.5		12.696		24.1833333333		19.4		14.4		102		40		5.6666666667		287		111		71		100.82		5.77		6.58		22.6

		18-Jun		33		21		0		0.75		10.5		0.75		0		0.375		0.3		11.9		12.275		21.3		12.65		36.0416666667		15.5		13.4		68		5		3.2380952381		254		133		128		181.76		6.08		6.68		24.9

		20-Jun		35		16		1.66		0.5714285714		7.17		0.5121428571		0		0.239666		0.266		8.466		8.705666		16.266		10.605332		23.5861166667		23.66		12.266		34		0		2.125		377.33		126		126		178.92		6.49		6.81		23.9

		22-Jun		37		29		0		1.0357142857		14.5		1.0357142857		0		0.2		1.6		9.7		9.9		30.6		10.1		85.4166666667		18.8		15.9		46		0		1.5862068966		183		174		174		247.08		6.59		6.59		23.9

		25-Jun		40		22		1.66		0.7857142857		10.17		0.7264285714		0.05833		0.36833		0.2		10.566		10.93433		22.25833		12.96266		38.7319583333		15.633		27.5		71.66		22.333		3.2572727273		196.666		208		185.667		263.64714		4.84		6.78		24.3

		27-Jun		42		19		1		0.6785714286		9		0.6428571429		0		0.435		0.1		7.3		7.735		19.1		9.17		41.375		12.7		6.7		90		12		4.7368421053		229		219		207		293.94		5.94		6.87		25.7

		29-Jun		44		63		60		2.25		1.5		0.1071428571		0		0.004		0.3		2.9		2.904		63.3		62.908		1.6333333333										0						0		0		7.17		6.77		25.2		Plant INFL pump turned off 8 hours; numbers likely not representative

		2-Jul		47		26		67		0.9285714286		-20.5		0		0		1.00566		0.666		7.666		8.67166		26.666		76.67732		0		33.2		110		105.333		129.333		4.0512692308		242.333		305		175.667		249.44714		2.81		6.88		23.4		Apparent"slug" in INFL, plant NH3 numbers high as well

		3-Jul		48		19		5		0.6785714286		7		0.5		0		0.482		0.8		4.6		5.082		19.8		10.564		38.4833333333		3.2		9.4		74		27		3.8947368421		186		340		313		444.46		0.31		6.99		24.3

		5-Jul		50		14		11		0.5		1.5		0.1071428571		0		0		0		0.3		0.3		14		11.3		11.25		14.5		12.1		102		29		7.2857142857		488		412		383		543.86		0.93		7.04		23.08

		9-Jul		54		17		20		0.6071428571		-1.5		0		0		0		0.6		0.1		0.1		17.6		20.1		0		16.7		14.5		84		84		4.9411764706		217		240		156		221.52		0.36		7.25		25.8		Bulk aeration resumed at low level in attempt to correct low nitrification rates

		11-Jul		56		16		2.66		0.5714285714		6.67		0.4764285714		0.2		1.066		0		0.60266		1.66866		16.2		5.39466		45.02225		16.5		7.6		80		40.666		5		541.33		1314.666		1274		1809.08		2.01		6.8		25.3

		13-Jul		58		22		9		0.7857142857		6.5		0.4642857143		0		0.048		0.2		0.6		0.648		22.2		9.696		52.1		17.6		8.4		94		47		4.2727272727		1200		1140		1093		1552.06		0.63		6.87		25.8

		16-Jul		61		22		14		0.7857142857		4		0.2857142857		0		0.236		0.1		0.6		0.836		22.1		15.072		29.2833333333		21.9		16.9		61		23		2.7727272727		840		852		829		1177.18		1.8		6.8		26.1

		18-Jul		63		19		10.33		0.6785714286		4.335		0.3096428571		0		0.053		0.3		0.7		0.753		19.3		11.136		34.0166666667		22.4		19.533		89		32.333		4.6842105263		791		935		902.667		1281.78714		1.8		6.75		26		High DO likely caused by rain event

		20-Jul		65		16		8		0.5714285714		4		0.2857142857		0		0.06		0.2		0.3		0.36		16.2		8.42		32.4166666667		13.1		6.5		24		0				540		520		520		738.4		0.99		6.67		26.6

		23-Jul		68		19		16		0.6785714286		1.5		0.1071428571		0		0		0.4		0.2		0.2		19.4		16.2		13.3333333333		27		26.2		70		47				920		956		909		1290.78		1.03		6.63		25.7

		24-Jul		69		13		3		0.4642857143		5		0.3571428571		0		0		0		0		0		13		3		41.6666666667																0		0		1.09		6.58		25.7

		25-Jul		70		13.333		6		0.4761785714		3.6665		0.2618928571		0		0.229333		0.3		0.6		0.829333		13.633		7.058666		27.3930583333		13.75		39.2		59		26.333				277.333		508		481.667		683.96714		1.03		6.97		26.1

		27-Jul		72		15		17		0.5357142857		-1		-0.0714285714		0.3		0		0		0.3		14.9285714286		17.6		0		73.3333333333		14.3		15.1		80		80		504		476		0.81		-79.19		-112.4498		6.47		26		Compressor shut off 24 hrs; AM samples

		30-Jul		75		7		7		0.25		0		0		0.4		0		0		0.4		7		7.8		0		32.5		7.066		6.1666		59.333		47.333		508		901		0.53		-46.803		-66.46026		6.55		26.9

		31-Jul								0		0										0		0		0		0		0														6.67		6.67		9.4714		7.05		27.7		Plant INFL pump turned off overnight

		1-Aug		77		70		OL		2.5						0		0.1		1.8		1.8		70.1		1.8		284.5833333333		0		OL		OL		57		78		140		968		607		529		751.18		7.15		27.3		Pulling from new pump, possible slug or grease-NH3 samples diluted 10x and still OL

		2-Aug		78						0		0										0		0		0		0		0														504		504		715.68		6.57		28.3

		3-Aug		79		47		OL		1.6785714286						4		0		0		4		47		8		162.5		0		OL		OL		77		108		242		756		6.06		-101.94		-144.7548		6.86		28.8		Backup Plant INFL pump down for 12 hours

		6-Aug		82		12.2		19.97		0.4357142857		-3.885		-0.2775		1.56		0		0		1.56		11.9225		23.09		0		96.2083333333														7.03		7.03		9.9826		6.56		27.2		Lachet Analysis

		7-Aug		83						0		0										0		0		0		0		0														2.49		2.49		3.5358		6.98		28.2		Lachet Analysis

		8-Aug		84		12.93		5.57		0.4617857143		3.68		0.2628571429		0.57		0		0		0.57		13.1928571429		6.71		27.0119047619		0																0		0						Lachet Analysis

		9-Aug		85						0												0		0		0		0		0														6.4		6.4		9.088		1.25		28		Lachet Analysis

		10-Aug		86		15.45		5.81		0.5517857143		4.82		0.3442857143								0		15.7942857143		5.81		41.6011904762		0						27		28		78		128		6.76		-21.24		-30.1608		2.5		27.2		Lachet Analysis		Rain-High DO

		13-Aug		89		13.5		7.01		0.4821428571		3.245		0.2317857143								0		13.7317857143		7.01		28.0074404762		0																0		0

		13-Aug		89		12.53		6.42		0.4475		3.055		0.2182142857										0		12.53		6.42		25.4583333333										0						0		0		1.1		6.52		27.3

		14-Aug		90		13.53		7.01		0.4832142857		3.26		0.2328571429		0		0				0		0		13.53		7.01		27.1666666667										0						0		0		1.4		7.22		26		Inlfuent now coming from primary tank instead of pit

		15-Aug		91		15.32		0.4		0.5471428571		7.46		0.5328571429		0		0.06				0.96		1.02		15.32		1.48		57.6666666667						63.1		28.3		4.1187989556		156.6		52.2		23.9		33.938		1.15		6.77		26.6

		16-Aug		92		11.67		9.79		0.4167857143		0.94		0.0671428571		0		0.02				0.83		0.85		11.67		10.66		4.2083333333										0						0		0		1.23		6.79		27.2

		17-Aug		93						0		0		0								0				0		0		0										0						0		0		1.21		6.82		27.1		no samples run

		20-Aug		96		14.69		8.81		0.5246428571		2.94		0.21		0		0.03				0.47		0.5		14.69		9.34		22.2916666667						61.1		32.6		4.1592920354		155.2		235		202.4		287.408		1.36		6.6		23.7		heavy rain

		21-Aug		97		10.97		10.28		0.3917857143		0.345		0.0246428571		0		0				0.4		0.4		10.97		10.68		1.2083333333										0						0		0		1.27		6.67		22.8		heavy rain

		22-Aug		98		14.73		3.48		0.5260714286		5.625		0.4017857143		0		0.19				0.56		0.75		14.73		4.42		42.9583333333						73		17.6		4.9558723693		204.2		40		22.4		31.808		2.07		6.46		22.3		rain

		23-Aug		99		12.29		6.96		0.4389285714		2.665		0.1903571429		0		0.05				0.44		0.49		12.29		7.5		19.9583333333																0		0		0.69		6.58		23.5

		24-Aug		100		12.41		9.35		0.4432142857		1.53		0.1092857143		0		0				0.38		0.38		12.41		9.73		11.1666666667												55.8		29.2		29.2		41.464		0.33		6.62		24.5

		27-Aug		103		15.68		13.43		0.56		1.125		0.0803571429		0		0				0.38		0.38		15.68		13.81		7.7916666667						77.2		53.3		4.9234693878		159.6		262.8		209.5		297.49		0.1		6.68		26.5

		28-Aug		104		16.37		13.84		0.5846428571		1.265		0.0903571429		0		0				0.47		0.47		16.37		14.31		8.5833333333										0						0		0		0.47		6.72		26		membrane pressure increased to 10psi

		29-Aug		105		14.99		12.61		0.5353571429		1.19		0.085		0		0				0.54		0.54		14.99		13.15		7.6666666667						57.4		34.2		3.8292194797		148		306.8		272.6		387.092		0.19		6.78		26

		30-Aug		106		15.66		13.4		0.5592857143		1.13		0.0807142857		0		0				0.35		0.35		15.66		13.75		7.9583333333																0		0		0.35		6.82		26.2		bulk aeration pressure increased to 1psi to maintain a DO around 1mg/L

		31-Aug		107		19.54		5.73		0.6978571429		6.905		0.4932142857		0		0				0.64		0.64		19.54		6.37		54.875																0		0		0.97		6.56		26

		3-Sep		110		16.41		9.82		0.5860714286		3.295		0.2353571429		0		0.01				0.36		0.37		16.41		10.2		25.875										0						0		0

		4-Sep		111		15.42		10.51		0.5507142857		2.455		0.1753571429		0		0				0.5		0.5		15.42		11.01		18.375						79.7		32.2		5.168612192						-32.2		-45.724		0.19		6.63		26.4		bulk aeration pressure increased to 1.3

		5-Sep		112		14.88		7.79		0.5314285714		3.545		0.2532142857		0		0.07				0.66		0.73		14.88		8.59		26.2083333333						46.7		26.9		3.1384408602		131.8		48		21.1		29.962		0.58		6.54		25.8		bulk aeration pressure increased to 1.5

		6-Sep		113		17.98		4.31		0.6421428571		6.835		0.4882142857		0.02		0.51				3.8		4.31		18		9.13		36.9583333333										0						0		0		2.2		6.5		26.1		bulk aeration pressure decreased to 1.2

		7-Sep		114		17.24		7.86		0.6157142857		4.69		0.335		0		0.18				0.67		0.85		17.24		8.89		34.7916666667						55.7		14.7		3.2308584687		138.2		60		45.3		64.326		1.71		6.65		26		bulk aeration pressure decreased to 1.1								increased recycle flow to 40

		9-Sep		116		19		8.3		0.6785714286		5.35		0.3821428571		0		0.12				0.62		0.74		19		9.16		41										0						0		0

		10-Sep		117		17.2		8.26		0.6142857143		4.47		0.3192857143		0		0.02				0.4		0.42		17.2		8.7		35.4166666667						48.5		18.1		2.8197674419		131.2		78.6		60.5		85.91		0.44		6.5		26.6		increased recycle flow to 45

		11-Sep		118		15.94		9		0.5692857143		3.47		0.2478571429		0		0.05				0.45		0.5		15.94		9.55		26.625										0						0		0		1.08		6.42		26.5		rain

		12-Sep		119		9.89		4.4		0.3532142857		2.745		0.1960714286								0.68		0.68		9.89		5.08		20.0416666667						53.2		28.9		5.3791708797						-28.9		-41.038		2.3		6.53		24.8

		13-Sep		120		13.34		7.45		0.4764285714		2.945		0.2103571429		0.03		0.11				0.55		0.66		13.37		8.22		21.4583333333						64.9		18.6		4.8650674663		156.2		39		20.4		28.968		2.45		6.51		23.8		lowered bulk aeration pressure

		14-Sep		121		13.25		9.67		0.4732142857		1.79		0.1278571429		0		0.03				0.57		0.61		13.25		10.31		12.25																0		0		0.44		6.54		24.5		increase bulk aeration pressure

		14-Sep		121		13.25		9.67		1.79		1.79		0.1278571429		0		0.03				0.58		0.61		13.25		10.31		12.25						75		26		5.6603773585		184.4		105		79		112.18		0.44		6.54		24.5		increase bulk aeration pressure

		16-Sep		123		20.62		10.03		5.295		5.295		0.3782142857		0		0.21				0.59		0.8		20.62		11.04		39.9166666667										0						0		0

		17-Sep		124		14.88		9.31		2.785		2.785		0.1989285714		0.06		0.15				0.65		0.8		14.94		10.26		19.5						44.3		29.4		2.9771505376		111.6		120		90.6		128.652		0.82		6.55		23.2

		18-Sep		125		15.39		9.5		2.945		2.945		0.2103571429		0.03		0.1				0.7		0.8		15.42		10.4		20.9166666667										0						0		0

		19-Sep		126		17.34		9.87		3.735		3.735		0.2667857143		0.01		0.02				0.37		0.39		17.35		10.28		29.4583333333						54.1		35.2		3.1199538639		168		124.6		89.4		126.948		0.15		6.77		23.9

		20-Sep		127		14.39		10.39		2		2		0.1428571429		0		0.02				0.4		0.42		14.39		10.83		14.8333333333										0						0		0		0.21		6.62		24.2

		21-Sep		128		17.09		12.95		2.07		2.07		0.1478571429		0		0.02				0.42		0.44		17.09		13.41		15.3333333333						64.8		23.2		3.7916910474		716		51.8		28.6		40.612		0.24		6.55		24.4

		23-Sep		130		15.06		20.75		-2.845		-2.845		-0.2032142857		0.02		0.03				0.37		0.4		15.08		21.18		0										0						0		0								Compressor failed on 9/22

		24-Sep		131		80.32		287.51		-103.595		-103.595		-7.3996428571		0.03		0.05				0.85		0.9		80.35		288.46		0						67.2		686		0.8366533865						-686		-974.12		1.48		6.86		25.1		Compressor replaced and turned back on/No PE flow overnight

		25-Sep		132		19.81		744.05		-362.12		-362.12		-25.8657142857								3.61		3.61		19.81		747.66		0																0		0

		26-Sep		133		17.3		139.15		-60.925		-60.925		-4.3517857143		0		0.01				0.67		0.68		17.3		139.84		0						38.1		69.7		2.2023121387		112		234		164.3		233.306								2 leaks plugged on the manifold

		27-Sep		134		87		85.8		0.6		0.6		0.0494505495		0.32		0.24				0.63		0.87		87.32		86.91		1.7083333333										0						0		0		2.4		6.63		25.7

		28-Sep		135		14.35		21.88		-3.765		-3.765		-0.3103021978		0		0.08				0.42		0.5		14.35		22.46		0						77.2		56.5		5.3797909408		330		158.8		102.3		145.266		2.69		6.57		25.9

		1-Oct		138		15.43		14.22		0.605		0.605		0.0498626374		0		0				0.41		0.41		15.43		14.63		3.3333333333						58.6		92.5		3.7977965003		1194		182.8		90.3		128.226		0.8		6.48		24.1

		2-Oct		139		16.42		11.52		2.45		2.45		0.2019230769		0		0				0.47		0.47		16.42		11.99		18.4583333333						102.7		40.1		6.2545676005		312		142		101.9		144.698		0.78		6.43		23.9

		3-Oct		140		14.31		10.08		2.115		2.115		0.1743131868		0		0				0.48		0.48		14.31		10.56		15.625						35.7		28.1		2.4947589099		136		85.6		57.5		81.65		0.43		6.54		25.2

		4-Oct		141		18.35		10.25		4.05		4.05		0.3337912088		0.05		0.08				0.41		0.49		18.4		10.82		31.5833333333																0		0		0.79		6.54		25.7

		5-Oct		142		11.72		8.38		1.67		1.67		0.1192857143		0.02		0.03				0.47		0.5		11.74		8.91		11.7916666667						48.6		29.5		4.1467576792		269		83.4		53.9		76.538		0.75		6.56		25.8

		7-Oct		144		18.58		11.7		3.44		3.44		0.2457142857		0.03		0.03				0.47		0.5		18.61		12.23		26.5833333333										0						0		0

		8-Oct		145		14.22		11.81		1.205		1.205		0.0860714286		0		0				0.47		0.47		14.22		12.28		8.0833333333						49.5		34.5		3.4810126582		116.8		93.2		58.7		83.354		0.78		6.58		26.1

		9-Oct		146		15.7		11.21		2.245		2.245		0.1603571429		0.02		0.01				0.48		0.49		15.72		11.71		16.7083333333																0		0		0.16		6.52		26.9		lowered influent feed to 180 and return to 140

		10-Oct		147		10.02		5.32		2.35		2.35		0.1678571429		0		0.04				0.42		0.46		10.02		5.82		17.5						50.5		43.3		5.0399201597		114.4		44.8		1.5		2.13		0.35		6.32		26.3		rain

		11-Oct		148		12.89		3.29		4.8		4.8		0.3428571429		0		0				0.78		0.78		12.89		4.07		36.75										0						0		0								rain

		12-Oct		149		3.8		0.52		1.64		1.64		0.1171428571		0		0.4				1.5		1.9		3.8		2.82		4.0833333333						25.4		18		6.6842105263		80.8		27.8		9.8		13.916		4.86		6.13		22.1		rain

		15-Oct		152		13.89		1.2		6.345		6.345		0.4532142857		0		0.39				4.19		4.58		13.89		6.17		32.1666666667						86.8		27.1		6.249100072		180.8		56		28.9		41.038		2		6.22		21.3

		16-Oct		153		14.03		0.93		6.55		6.55		0.4678571429		0		0.36				4.88		5.24		14.03		6.53		31.25										0						0		0		1.84		6.35		22.8

		17-Oct		154		14.2		0.88		6.66		6.66		0.4757142857		0.07		0.34				5.7		6.04		14.27		7.26		29.2083333333						46.5		24		3.2746478873		186		34.4		10.4		14.768		1.52		6.41		23.6

		18-Oct		155		14.89		2		6.445		6.445		0.4603571429		0		0.37				2.91		3.28		14.89		5.65		38.5										0						0		0		1.55		6.35		24.2

		19-Oct		156		17.22		1.15		8.035		8.035		0.5739285714		0.05		0.39				3.87		4.26		17.27		5.8		47.7916666667						91.7		27.6		5.325203252		211.4		84.8		57.2		81.224		1.59		6.29		24.7

		23-Oct		160		10.93		0.5		5.215		5.215		0.3725		0.03		0.2				13.52		13.72		10.96		14.42		0										0						0		0		1.55		6.35		23.2		influent pump found off on 10/22/07 Time unknown

		24-Oct		161		15.62		0.44		7.59		7.59		0.5421428571		0.01		0.18				10.31		10.49		15.63		11.11		18.8333333333						87.7		39.4		5.6145966709		197.4		58.2		18.8		26.696		1.85		6.42		22.7		rain

		25-Oct		162		6.38		0.31		3.035		3.035		0.2167857143		0.02		0.1				11.75		11.85		6.4		12.26		0										0						0		0		3.38		6.39		22.4		rain

		26-Oct		163		8.04		0.29		3.875		3.875		0.2767857143		0		0.1				13.39		13.49		8.04		13.88		0						79.6		34.5		9.9004975124		201.2		61.2		26.7		37.914		4.8		6.19		22		rain

		29-Oct		166		13.01		0.1		6.455		6.455		0.4610714286		0		0.12				9.9		10.02		13.01		10.24		11.5416666667						82.6		29.8		6.3489623367		146.2		73.4		43.6		61.912								bulk aeration shut off

		30-Oct		167		13.87		0.24		6.815		6.815		0.4867857143		0.01		0.16				10.19		10.35		13.88		10.75		13.0416666667										0						0		0		2.35		6.31		22.7

		31-Oct		168		12.19		0.19		6		6		0.4285714286		0		0.14				11.03		11.17		12.19		11.5		2.875						73.4		22.6		6.0213289582		157.2		52.4		29.8		42.316		1.46		6.33		23.2

		1-Nov		169		13.73		7.28		3.225		3.225		0.2303571429		0.05		0.09				0.36		0.45		13.78		7.82		24.8333333333																0		0								compressor found off in morning.  Problem with on/off switch.

		2-Nov		170		14.91		3.13		5.89		0.4207142857		0		0.24				2.36		2.6		14.91		5.97		37.25										0						1.4		1.4		1.988		6.42		23.5

		5-Nov		173		16.57		0.21		8.18		0.5842857143		0		0.07				6.07		6.14		16.57		6.42		42.2916666667						80.1		16.9		4.834037417		168.2		67.8				-4.834037417		-6.8643331322

		6-Nov		174		17.4		0.45		8.475		0.6053571429		0		0.08				7.35		7.43		17.4		7.96		39.3333333333										0						1.89		1.89		2.6838		6.26		22.8

		7-Nov		175		15.95		1		7.475		0.5339285714		0		0.37				5.65		6.02		15.95		7.39		35.6666666667						66.6		22.8		4.1755485893		236		25				-4.1755485893		-5.9292789969						compressor failed.  New one put online.  No air for approximately 8 hours

		8-Nov		176		15.77		3.82		5.975		0.4267857143		0		0.16				2.51		2.67		15.77		6.65		38										0						4.7		4.7		6.674		6.25		19.1

		9-Nov		177		29.35		0.15		14.6		1.0428571429		0		0				5.18		5.18		29.35		5.33		100.0833333333						165		37.9		5.6218057922		1164		98.4		2.75		-2.8718057922		-4.0779642249		6.3		19.1

		12-Nov		180		17.62		0.48		8.57		0.6121428571		0		0.04				15.85		15.89		17.62		16.41		5.0416666667										0								0		0

		13-Nov		181		11.51		0.79		5.36		0.3828571429		0.03		0.03				20.9		20.93		11.54		21.75		0										0						1.87		1.87		2.6554		6.27		21.4

		14-Nov		182		26.42		6.94		9.74		0.6957142857		0		0.46				5.43		5.89		26.42		13.29		54.7083333333						70.9		29.1		2.6835730507		142.4		51		1.62		-1.0635730507		-1.510273732		6.51		21.5

		15-Nov		183		24.35		6.85		8.75		0.625		0		0.35				0.64		0.99		24.35		8.19		67.3333333333										0						1.63		1.63		2.3146		6.48		21.3

		16-Nov		184		15.19		6.41		4.39		0.3135714286		0		0.24				1.54		1.78		15.19		8.43		28.1666666667						53		20.6		3.4891375905		163.8		154.2		1.65		-1.8391375905		-2.6115753785		6.5		21.1

		19-Nov		187		15.78		4.75		5.515		0.3939285714		0.03		0.2				0.38		0.58		15.81		5.53		42.8333333333						84.5		16.8		5.3548795944		122.4		18.6		1.15		-4.2048795944		-5.9709290241		6.58		20.4

		20-Nov		188		15.09		3.65		5.72		0.4085714286		0.02		0.15				0.36		0.51		15.11		4.31		45																6.63		6.63		9.4146		0.8		20.2

		21-Nov		189		13.08		0.46		6.31		0.4507142857		0.01		0.08				0.4		0.48		13.09		1.02		50.2916666667																		0		0

		28-Nov		196		18.53		5.85		6.34		0.4528571429		0		0.05				0.44		0.49		18.53		6.39		50.5833333333						54.2		250.2		2.9249865084		281.2		50.2		0.49		-2.4349865084		-3.4576808419		6.86		23.3

		29-Nov		197		20.53		6.21		7.16		0.5114285714		0		0.04				0.42		0.46		20.53		6.71		57.5833333333																0.56		0.56		0.7952		6.87		23.1

		30-Nov		198		17.31		10.47		3.42		0.2442857143		0.1		0.09				0.34		0.43		17.41		10.99		26.75																0.72		0.72		1.0224		6.92		23.1
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		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189



Influent TN

Effluent TN

Day

TN (mg/L)

16

16

18

17.3

14

17

16

16.3

19

13.4

20

12.3

17

10.13

15.16

10.136

21.33

15.044

19.3

17.686

22.16

15.61926

18.5

12.696

21.3

12.65

16.266

10.605332

29.6

10.1

22.25833

12.96266

19.1

9.17

19.8

10.564

14

11.3

17.6

20.1

16.2

5.39466

22.2

9.696

22.1

15.072

19.3

11.136

16.2

8.42

19.4

16.2

13

3

13.633

7.058666

15.3

17.3

7.4

7.4

13.76

21.53

13.5

6.14

15.45

5.81

13.53

7.01

15.32

0.52

11.67

9.83

14.69

8.87

10.97

10.68

14.57

3.48

12.29

7.5

12.41

9.73

15.68

13.81

16.37

14.31

14.99

13.15

15.66

13.75

19.54

6.37

16.41

10.2

15.42

11.01

14.88

8.59

18

9.13

17.24

8.89

19

9.16

17.2

8.7

15.94

9.55

9.89

5.08

13.37

8.22

13.25

10.31

20.62

11.04

14.94

10.26

15.42

10.4

17.35

10.28

14.39

10.83

17.09

13.41

15.08

21.18

20.03

20.95

19.81

24.61

17.3

22.69

19.32

20.11

14.35

22.46

15.43

14.63

16.42

11.99

14.31

10.56

18.4

10.82

11.74

8.91

18.61

12.23

14.22

12.28

15.72

11.71

10.02

5.82

12.89

4.07

3.8

2.82

13.89

6.17

14.03

6.53

14.27

7.26

14.89

5.65

17.27

5.8

10.96

14.42

15.63

11.11

6.4

12.26

8.04

13.88

13.01

10.24

13.88

10.75

12.19

11.5

13.78

7.82

14.91

5.97

16.57

6.49

17.4

8.04

15.95

7.76

15.77

6.81

29.35

5.33

17.62

16.45

11.54

21.78

26.42

13.75

24.35

8.54

15.19

8.67

15.81

5.73

15.11

4.46

13.09

1.1



Constituents II

		

		Qin		500		L/day		HRT

				0.5		m3/day		5.76

				0.25		m3/day		11.52

				0.17				16.9411764706

				0.14				20.5714285714

		V		0.12		m3

		SA		14		m2

				12.1333333333

						NH3-N				Loading				DNH3-N										% Nit		NO2--N				NO3--N				NOx--N		TN				DTN						Measured TN				N Assimilation		Denitrified				C for denit		sCOD				sCOD:N		DsCOD						tCOD				pCOD TSS		tTSS		F/M		DO		pH		T		Notes

		Date		Day		Influent		Effluent		(g/day)		(g/m2-day)		g/m3		(g/day)		(g/m2-day)								Influent		Effluent		Influent		Effluent		Effluent		Influent		Effluent		mg/L		(g/m3-day)				Influent		Effluent				mg/L		gm-2day-1				Influent		Effluent										Influent		Effluent								(mg/L)		(s.u.)		(oC)

		17-May		1		16		16		8		0.5714285714		0		0		0						0.0%										0		16		16		0		0		0%						1.728		0.0		0.0		0.0		79		47		4.9375		32		32.0														8.96		7.91		20.8																0.2857142857		0		1						0.00		1				0

		18-May		2		18		15		9		0.6428571429		3		1.5		0.1071428571						16.7%										0.7		18		17.3		0.7		2.9166666667		4%		21.2		17.3				2.3		0.1		9.1		64		50		3.5555555556		14		4.9		53%		165		71		29.82		49.5444444444		5.3823727293		9.07		7.73		20.2																0.3214285714		0		1				0.0803571429		1.00		0				0.75

		21-May		5		14		8		7		0.5		6		3		0.2142857143		0.1071428571				42.9%										1		14		17		-3		0		-21%		17.6		17				5.0		0.2		19.9		79		48		5.6428571429		31		11.2		56%		154		66		25.56		109.7055555556		3.0004557654		7.75		7.55		20.3																0.25		0		1				0.1607142857		1.00		0

		23-May		7		16		2		8		0.5714285714		14		7		0.5		0.2738095238				87.5%										2		16		16.3		-0.3		0		-2%		14.9		16.3				12.0		0.4		47.6		55		50		3.4375		5		0.0		0%		165		102.66		74.7772		17.6944444444		12.9513343799		7.48		7.04		20.2																0.2857142857		1		0				0.375		1.00		0

		25-May		9		19		2		9.5		0.6785714286		17		8.5		0.6071428571		0.4404761905		0.2857142857		89.5%										5.6		19		13.4		5.6		23.3333333333		29%		19		13.4				11.4		0.4		45.3		165		33		8.6842105263		132		86.7		192%		165		81		68.16		467.1333333333		1.4717425432		6.14		6.81		24																0.3392857143		1		0				0.4553571429		0.00		1

		29-May		13		20		1		10		0.7142857143		19		9.5		0.6785714286		0.5952380952		0.4214285714		95.0%										7.7		20		12.3		7.7		32.0833333333		39%		21.6		12.3				11.3		0.4		44.9		72		26		3.6		46		1.1		3%		586		55		41.18		162.7888888889		1.8428776193		3.81		6.81		23.1																0.3571428571		1		0				0.5089285714		0.00		1

		30-May		14		17		2		8.5		0.6071428571		15		7.5		0.5357142857		0.6071428571		0.5071428571		88.2%										6.87		17		10.13		6.87		28.625		40%		20.4		10.13				8.1		0.3		32.3		59.66		45.66		3.5094117647		14		0.0		0%		194.33		62.66		24.14		49.5444444444		5.0173805786		3.86		6.81		23.2																0.3035714286		1		0				0.4017857143		0.00		1

		6-Jun		21		12.66		1		6.33		0.4521428571		11.66		5.83		0.4164285714		0.5435714286		0.5475714286		92.1%		0		0.168		2.5		8.8		8.968		15.16		10.136		5.024		20.9333333333		33%		2.3		9.1				2.7		0.1		10.7		31		8.66		2.448657188		22.34		11.7		109%		153		0		-12.2972		79.0587777778		1.633805509		7.76		7.01		22.8																0.2260714286		1		0				0.3123214286		0.00		1

		8-Jun		23		18		1		9		0.6428571429		17		8.5		0.6071428571		0.5197619048		0.569		94.4%		0		0.439		3.33		13.166		13.605		21.33		15.044		6.286		26.1916666667		29%		19.1		19.3				3.4		0.1		13.5		84		41		4.6666666667		43		29.5		219%		252		66		35.5		152.1722222222		2.3000255558		6.24		6.75		23																0.3214285714		1		0				0.4553571429		0.00		1

		11-Jun		26		19		2		9.5		0.6785714286		17		8.5		0.6071428571		0.5435714286		0.569		89.5%		0		0.493		0.3		14.7		15.193		19.3		17.686		1.614		6.725		8%		16.9		19.6				1.8		0.1		7.2		31		0		1.6315789474		31		23.8		332%		163		16		22.72		109.7055555556		1.1773940345		5.89		6.53		23.3																0.3392857143		1		0				0.4553571429		0.00		1

		13-Jun		28		21.66		0.666		10.83		0.7735714286		20.994		10.497		0.7497857143		0.6546904762		0.5832428571		96.9%		0		0.49333		0.5		13.9666		14.45993		22.16		15.61926		6.54074		27.2530833333		30%		21.9		22.2				6.5		0.2		25.9		96.33		41		4.4473684211		55.33		29.4		113%		323.666		193		215.84		195.8067222222		2.0498530155		6.05		6.6		23																0.3867857143		1		0				0.5623392857		0.00		1

		15-Jun		30		18		0		9		0.6428571429		18		9		0.6428571429		0.6665952381		0.6046714286		100.0%		0		0.348		0.5		12		12.348		18.5		12.696		5.804		24.1833333333		31%		19.4		14.4				5.7		0.2		22.4		102		40		5.6666666667		62		39.6		176%		287		111		100.82		219.4111111111		1.9370030891		5.77		6.58		22.6																0.3214285714		1		0				0.4821428571		0.00		1

		18-Jun		33		21		0		10.5		0.75		21		10.5		0.75		0.7142142857		0.6713857143		100.0%		0		0.375		0.3		11.9		12.275		21.3		12.65		8.65		36.0416666667		41%		15.5		13.4				8.7		0.3		34.6		68		5		3.2380952381		63		28.4		82%		254		133		181.76		222.95		1.2708380055		6.08		6.68		24.9																0.375		1		0				0.5625		0.00		1

		20-Jun		35		16		1.66		8		0.5714285714		14.34		7.17		0.5121428571		0.635		0.6523857143		89.6%		0		0.239666		0.266		8.466		8.705666		16.266		10.605332		5.660668		23.5861166667		35%		23.66		12.266				5.6		0.2		22.4		34		0		2.125		34		11.6		52%		377.33		126		178.92		120.3222222222		1.1773940345		6.49		6.81		23.9																0.2857142857		1		0				0.3841071429		0.00		1

		22-Jun		37		28		0		14		1		28		14		1		0.754047619		0.7309571429		100.0%		0		0.2		1.6		9.7		9.9		29.6		10.1		19.5		81.25		66%		18.8		15.9				18.1		0.6		71.9		46		0		1.6428571429		46		0.0		0%		183		174		247.08		162.7888888889		1.1773940345		6.59		6.59		23.9																0.5		1		0				0.75		0.00		1

		25-Jun		40		22		1.66		11		0.7857142857		20.34		10.17		0.7264285714		0.7461904762		0.7262857143		92.5%		0.05833		0.36833		0.2		10.566		10.93433		22.25833		12.96266		9.29567		38.7319583333		42%		15.633		27.5				9.4		0.3		37.3		71.66		22.333		3.2572727273		49.327		12.0		32%		196.666		208		263.64714		174.5627722222		1.7104639754		4.84		6.78		24.3																0.3928571429		1		0				0.5448214286		0.00		1

		27-Jun		42		19		1		9.5		0.6785714286		18		9		0.6428571429		0.7897619048		0.7262857143		94.7%		0		0.435		0.1		7.3		7.735		19.1		9.17		9.93		41.375		52%		12.7		6.7				10.3		0.4		40.8		90		12		4.7368421053		78		37.2		91%		229		219		293.94		276.0333333333		1.3585315783		5.94		6.87		25.7																0.3392857143		1		0				0.4821428571		0.00		1

		3-Jul		48		19		5		9.5		0.6785714286		14		7		0.5		0.6230952381		0.6762857143		73.7%		0		0.482		0.8		4.6		5.082		19.8		10.564		9.236		38.4833333333		47%		3.2		9.4				8.9		0.3		35.4		74		27		3.8947368421		47		11.6		33%		186		340		444.46		166.3277777778		1.853769331		0.31		6.99		24.3																0.3392857143		1		0				0.375		0.00		1

		5-Jul		50		14		11		7		0.5		3		1.5		0.1071428571		0.4166666667		0.5952857143		21.4%		0		0		0		0.3		0.3		14		11.3		2.7		11.25		19%		14.5		12.1				2.7		0.1		10.7		102		29		7.2857142857		73		62.3		581%		488		412		543.86		258.3388888889		1.6451259113		0.93		7.04		23.08																0.25		0		1				0.0803571429		1.00		0

		9-Jul		54		17		20		8.5		0.6071428571		-3		-1.5		0		0.2023809524		0.3952857143		0.0%		0		0		0.6		0.1		0.1		17.6		20.1		-2.5		0		-14%		16.7		14.5				0.0		0.0		0.0		84		84		4.9411764706		0		0.0				217		240		221.52		0				0.36		7.25		25.8		Bulk aeration resumed at low level in attempt to correct low nitrification rates														0.3035714286		0		1				0		0.00		1

		11-Jul		56		16		2.66		8		0.5714285714		13.34		6.67		0.4764285714		0.1945238095		0.3452857143		83.4%		0.2		1.066		0		0.60266		1.66866		16.2		5.39466		10.80534		45.02225		67%		16.5		7.6				11.7		0.4		46.3		80		40.666		5		39.334		0.0		0%		541.33		1314.666		1809.08		139.1986555556		2.3946591438		2.01		6.8		25.3																0.2857142857		1		0				0.3573214286		1.00		0

		13-Jul		58		22		9		11		0.7857142857		13		6.5		0.4642857143		0.3135714286		0.3095714286		59.1%		0		0.048		0.2		0.6		0.648		22.2		9.696		12.504		52.1		56%		17.6		8.4				12.4		0.4		49.0		94		47		4.2727272727		47		0.0		0%		1200		1140		1552.06		166.3277777778		2.3547880691		0.63		6.87		25.8																0.3928571429		1		0				0.3482142857		1.00		0

		16-Jul		61		22		14		11		0.7857142857		8		4		0.2857142857		0.4088095238		0.2667142857		36.4%		0		0.236		0.1		0.6		0.836		22.1		15.072		7.028		29.2833333333		32%		21.9		16.9				7.2		0.3		28.4		61		23		2.7727272727		38		9.6		34%		840		852		1177.18		134.4777777778		1.890027266		1.8		6.8		26.1																0.3928571429		0		1				0.2142857143		1.00		0

		18-Jul		63		19		10.33		9.5		0.6785714286		8.67		4.335		0.3096428571		0.3532142857		0.3072142857		45.6%		0		0.053		0.3		0.7		0.753		19.3		11.136		8.164		34.0166666667		42%		22.4		19.533				7.9		0.3		31.4		89		32.333		4.6842105263		56.667		25.2		80%		791		935		1281.78714		200.5382166667		1.8491903414		1.8		6.75		26		High DO likely caused by rain event														0.3392857143		0		1				0.2322321429		1.00		0

		20-Jul		65		16		8		8		0.5714285714		8		4		0.2857142857		0.2936904762		0.3643571429		50.0%		0		0.06		0.2		0.3		0.36		16.2		8.42		7.78		32.4166666667		48%		13.1		6.5				7.6		0.3		30.3		24		0		1.5		24		0.0		0%		540		520		738.4		84.9333333333		1.1773940345		0.99		6.67		26.6																0.2857142857		0		1				0.2142857143		1.00		0

		23-Jul		68		19		16		9.5		0.6785714286		3		1.5		0.1071428571		0.2341666667		0.2905		15.8%		0		0		0.4		0.2		0.2		19.4		16.2		3.2		13.3333333333		16%		27		26.2				2.8		0.1		11.1		70		47		3.6842105263		23		11.9		107%		920		956		1290.78		81.3944444444		3.5833731486		1.03		6.63		25.7																0.3392857143		0		1				0.0803571429		1.00		0

		24-Jul		69		13		3		6.5		0.4642857143		10		5		0.3571428571		0.25		0.2690714286		76.9%		0		0		0		0		0		13		3		10		41.6666666667		77%								10.0		0.4		39.7						3		0		0.0		0%						0		0				1.09		6.58		25.7																0.2321428571		1		0				0.2678571429		1.00		0

		25-Jul		70		13.333		6		6.6665		0.4761785714		7.333		3.6665		0.2618928571		0.2420595238		0.2643071429		55.0%		0		0.229333		0.3		0.6		0.829333		13.633		7.058666		6.574334		27.3930583333		48%		13.75		39.2				6.5		0.2		25.8		59		26.333		4.4251106278		32.667		6.8		27%		277.333		508		683.96714		115.6048833333		2.1264960981		1.03		6.97		26.1																0.2380892857		1		0				0.1964196429		1.00		0

		27-Jul		72		15		17		7.5		0.5357142857		-2		-1		0		0.2063452381		0.2023785714		0.0%		0.3		0		0		0.3		0.3		15.3		17.3		-2		0		-13%		14.3		15.1				0.0		0.0		0.0		80		80		5.3333333333		0		0.0				504		476		562.32		0				0.81		6.47		26		Compressor shut off 24 hrs; AM samples														0.2678571429		0		1				0		0.00		1

		30-Jul		75		7		7		3.5		0.25		0		0		0		0.087297619		0.1452357143		0.0%		0.4		0		0		0.4		0.4		7.4		7.4		0		0		0%		7.066		6.1666				0.0		0.0		0.0		59.333		47.333		8.4761428571		12		12.0				508		901		1212.20714		42.4666666667		5.8215266876		0.53		6.55		26.9																0.125		0		1				0		0.00		1

		6-Aug		82		12.2		19.97		6.1		0.4357142857		-7.77		-3.885		0		0		0.1238071429		0.0%		1.56		0		0		1.56		1.56		13.76		21.53		-7.77		0		-56%								0.0		0.0		0.0						4		0		0.0								0		0				7.03		6.56		27.2		Lachet Analysis														0.2178571429		0		1				0		0.00		1

		8-Aug		84		12.93		5.57		6.465		0.4617857143		7.36		3.68		0.2628571429		0.0876190476		0.10495		56.9%		0.57		0		0		0.57		0.57		13.5		6.14		7.36		30.6666666667		55%								6.8		0.2		27.0						4		0		0.0		0%						0		0						1				Lachet Analysis														0.2308928571		1		0				0.1971428571		1.00		0

		10-Aug		86		15.45		5.81		7.725		0.5517857143		9.64		4.82		0.3442857143		0.2023809524		0.1214285714		62.4%								0		0		15.45		5.81		9.64		40.1666666667		62%								9.6		0.3		38.3		27		28		1.7475728155		-1		0.0		0%		78		128		142		-3.5388888889				6.76		2.5		27.2		Lachet Analysis		Rain-High DO												0.2758928571		1		0				0.2582142857		1.00		0

		14-Aug		90		13.53		7.01		6.765		0.4832142857		6.52		3.26		0.2328571429		0.28		0.168		48.2%		0		0				0		0		13.53		7.01		6.52		27.1666666667		48%								6.5		0.2		25.9						4		0		0.0		0%						0		0				1.4		7.22		26		Inlfuent now coming from primary tank instead of pit														0.2416071429		0		1				0.1746428571		1.00		0

		15-Aug		91		15.32		0.4		7.66		0.5471428571		14.92		7.46		0.5328571429		0.37		0.2745714286		97.4%		0		0.06				0		0.06		15.32		0.52		14.8		61.6666666667		97%								14.9		0.5		59.0		63.1		28.3		4.1187989556		34.8		0.0		0%		156.6		52.2		33.938		123.1533333333		2.1348725166		1.15		6.77		26.6																0.2735714286		1		0				0.3996428571		1.00		0

		16-Aug		92		11.67		9.79		5.835		0.4167857143		1.88		0.94		0.0671428571		0.2776190476		0.288		16.1%		0		0.02				0		0.02		11.67		9.83		1.84		7.6666666667		16%								1.9		0.1		7.4						4		0		0.0		0%						0		0				1.23		6.79		27.2																0.2083928571		0		1				0.0503571429		1.00		0

		20-Aug		96		14.69		8.81		7.345		0.5246428571		5.88		2.94		0.21		0.27		0.2774285714		40.0%		0		0.03				0		0.03		14.69		8.87		5.82		24.25		40%								5.9		0.2		23.2		61.1		32.6		4.1592920354		28.5		5.3		23%		155.2		235		287.408		100.8583333333		2.5241675618		1.36		6.6		23.7		heavy rain														0.2623214286		0		1				0.1575		1.00		0

		21-Aug		97		10.97		10.28		5.485		0.3917857143		0.69		0.345		0.0246428571		0.1005952381		0.2135		6.3%		0		0				0.4		0.57		10.97		10.68		0		1.2083333333		0%								4.9		0.0		0.0						4		0		0.0								0		0				1.27		6.67		22.8		heavy rain														0.1958928571		0		1				0.0184821429		0.00		1

		22-Aug		98		14.57		3.48		7.285		0.5203571429		11.09		5.545		0.3960714286		0.2102380952		0.2461428571		76.1%										0		14.57		3.48		11.09				76%								11.1		0.4		44.0		73		17.6		5.010295127		55.4		11.4		26%		204.2		40		31.808		196.0544444444		1.5514397928		2.07		6.46		22.3		rain														0.2601785714		1		0				0.2970535714		1.00		0

		23-Aug		99		12.29		6.96		6.145		0.4389285714		5.33		2.665		0.1903571429		0.2036904762		0.1776428571		43.4%		0		0.05				0.44		0.57		12.29		7.5		0		19.9583333333		0%								4.9		0.0		0.0		70		20		5.6956875509		50		0.0								-28.4		176.9444444444		1.6483516484		0.69		6.58		23.5																0.2194642857		0		1				0.1427678571		0.00		1

		24-Aug		100		12.41		9.35		6.205		0.4432142857		3.06		1.53		0.1092857143		0.2319047619		0.1860714286		24.7%		0		0				0.38		0.57		12.41		9.73		0		11.1666666667		0%								0.0		0.0		0.0		70		20		5.6406124093		50		0.0				55.8		29.2		13.064		176.9444444444		1.6483516484		0.33		6.62		24.5																0.2216071429		0		1				0.0819642857		0.00		1

		27-Aug		103		15.68		13.43		7.84		0.56		2.25		1.125		0.0803571429		0.1266666667		0.1601428571		14.3%		0		0				0.38		0.57		15.68		13.81		0		7.7916666667		0%								0.0		0.0		0.0		77.2		53.3		4.9234693878		23.9		0.0				159.6		262.8		297.49		84.5794444444		3.8031305216		0.1		6.68		26.5																0.28		0		1				0.0602678571		0.00		1

		28-Aug		104		16.37		13.84		8.185		0.5846428571		2.53		1.265		0.0903571429		0.0933333333		0.1732857143		15.5%		0		0				0.47		0.57		16.37		14.31		0		8.5833333333		0%								0.0		0.0		0.0		65		40		3.9706780696		25		0.0								-56.8		88.4722222222		3.0612244898		0.47		6.72		26		membrane pressure increased to 10psi														0.2923214286		0		1				0.0677678571		0.00		1

		29-Aug		105		14.99		12.61		7.495		0.5353571429		2.38		1.19		0.085		0.0852380952		0.1110714286		15.9%		0		0				0.54		0.57		14.99		13.15		0		7.6666666667		0%								0.0		0.0		0.0		57.4		34.2		3.8292194797		23.2		0.0				148		306.8		387.092		82.1022222222		2.9130352406		0.19		6.78		26																0.2676785714		0		1				0.06375		0.00		1

		30-Aug		106		15.66		13.4		7.83		0.5592857143		2.26		1.13		0.0807142857		0.0853571429		0.0891428571		14.4%		0		0				0.35		0.57		15.66		13.75		0		7.9583333333		0%								0.0		0.0		0.0		60		30		3.8314176245		30		0.0								-42.6		106.1666666667		2.3547880691		0.35		6.82		26.2		bulk aeration pressure increased to 1psi to maintain a DO around 1mg/L														0.2796428571		0		1				0.0605357143		0.00		1

		31-Aug		107		19.54		5.73		9.77		0.6978571429		13.81		6.905		0.4932142857		0.2196428571		0.1659285714		70.7%		0		0				0.64		0.57		19.54		6.37		0		54.875		0%								0.0		0.0		0.0		60		30		3.0706243603		30		0.0								-42.6		106.1666666667		2.3547880691		0.97		6.56		26																0.3489285714		1		0				0.3699107143		0.00		1

		3-Sep		110		16.41		9.82		8.205		0.5860714286		6.59		3.295		0.2353571429		0.2697619048		0.1969285714		40.2%		0		0.01				0.36		0.57		16.41		10.2		0		54.875		0%								0.0		0.0		0.0						3		0		0.0								0		0																								0.2930357143		0		1				0.1765178571		0.00		1

		4-Sep		111		15.42		10.51		7.71		0.5507142857		4.91		2.455		0.1753571429		0.3013095238		0.2139285714		31.8%		0		0				0.5		0.57		15.42		11.01		0		54.875		0%								0.0		0.0		0.0		79.7		32.2		5.168612192		47.5		0.0								-45.724		168.0972222222		1.9755432537		0.19		6.63		26.4		bulk aeration pressure increased to 1.3														0.2753571429		0		1				0.1315178571		0.00		1

		5-Sep		112		14.88		7.79		7.44		0.5314285714		7.09		3.545		0.2532142857		0.2213095238		0.2475714286		47.6%		0		0.07				0.66		0.57		14.88		8.59		0		54.875		0%								0.0		0.0		0.0		46.7		26.9		3.1384408602		19.8		0.0				131.8		48		29.962		70.07		2.7769849198		0.58		6.54		25.8		bulk aeration pressure increased to 1.5														0.2657142857		0		1				0.1899107143		0.00		1

		6-Sep		113		17.98		4.31		8.99		0.6421428571		13.67		6.835		0.4882142857		0.3055952381		0.3290714286		76.0%		0.02		0.51				3.8		0.57		18		9.13		0		54.875		0%								0.0		0.0		0.0						3		0		0.0								0		0				2.2		6.5		26.1		bulk aeration pressure decreased to 1.2														0.3210714286		1		0				0.3661607143		0.00		1

		7-Sep		114		17.24		7.86		8.62		0.6157142857		9.38		4.69		0.335		0.3588095238		0.2974285714		54.4%		0		0.18				0.67		0.57		17.24		8.89		0		54.875		0%								0.0		0.0		0.0		55.7		14.7		3.2308584687		41		0.0				138.2		60		64.326		145.0944444444		1.5995328713		1.71		6.65		26		bulk aeration pressure decreased to 1.1								increased recycle flow to 40						0.3078571429		1		0				0.25125		0.00		1

		9-Sep		116		19		8.3		9.5		0.6785714286		10.7		5.35		0.3821428571		0.4017857143		0.3267857143		56.3%		0		0.12				0.62		0.57		19		9.16		0		54.875		0%								0.0		0.0		0.0						3		0		0.0								0		0																								0.3392857143		1		0				0.2866071429		0.00		1

		10-Sep		117		17.2		8.26		8.6		0.6142857143		8.94		4.47		0.3192857143		0.3454761905		0.3555714286		52.0%		0		0.02				0.4		0.57		17.2		8.7		0		54.875		0%								0.0		0.0		0.0		48.5		18.1		2.8197674419		30.4		0.0				131.2		78.6		85.91		107.5822222222		1.8784082459		0.44		6.5		26.6		increased recycle flow to 45														0.3071428571		1		0				0.2394642857		0.00		1

		11-Sep		118		15.94		9		7.97		0.5692857143		6.94		3.47		0.2478571429		0.3164285714		0.3545		43.5%		0		0.05				0.45		0.57		15.94		9.55		0		54.875		0%								0.0		0.0		0.0						4		0		0.0								0		0				1.08		6.42		26.5		rain														0.2846428571		0		1				0.1858928571		0.00		1

		12-Sep		119		9.89		4.4		4.945		0.3532142857		5.49		2.745		0.1960714286		0.2544047619		0.2960714286		55.5%								0.68		0.57		9.89		5.08		0		54.875		0%								0.0		0.0		0.0		53.2		28.9		5.3791708797		24.3		0.0								-41.038		85.995		2.5776692443		2.3		6.53		24.8																0.1766071429		1		0				0.1470535714		0.00		1

		13-Sep		120		13.34		7.45		6.67		0.4764285714		5.89		2.945		0.2103571429		0.2180952381		0.2711428571		44.2%		0.03		0.11				0.55		0.57		13.37		8.22		0		54.875		0%								0.0		0.0		0.0		64.9		18.6		4.8650674663		46.3		0.0				156.2		39		28.968		163.8505555556		1.6503860225		2.45		6.51		23.8		lowered bulk aeration pressure														0.2382142857		0		1				0.1577678571		0.00		1

		14-Sep		121		13.25		9.67		6.625		0.4732142857		3.58		1.79		0.1278571429		0.1780952381		0.2202857143		27.0%		0		0.03				0.58		0.61		13.25		10.31		2.94		12.25		22%								3.0		0.1		11.8		75		26		5.6603773585		49		37.2		316%		184.4		105		112.18		173.4055555556		1.8021337263		0.44		6.54		24.5		increase bulk aeration pressure														0.2366071429								0.0958928571		1.00		0

		16-Sep		123		20.62		10.03		10.31		0.7364285714		10.59		5.295		0.3782142857		0.2388095238		0.2320714286		51.4%		0		0.21				0.59		0.8		20.62		11.04		9.58		39.9166666667		46%								9.8		0.3		38.9						4		0		0.0		0%						0		0																								0.3682142857								0.2836607143		1.00		0

		17-Sep		124		14.88		9.31		7.44		0.5314285714		5.57		2.785		0.1989285714		0.235		0.2222857143		37.4%		0.06		0.15				0.65		0.8		14.94		10.26		4.68		19.5		31%								4.8		0.2		18.9		44.3		29.4		2.9771505376		14.9		0.0		0%		111.6		120		128.652		52.7294444444		3.5005742101		0.82		6.55		23.2																0.2657142857								0.1491964286		1.00		0

		18-Sep		125		15.39		9.5		7.695		0.5496428571		5.89		2.945		0.2103571429		0.2625		0.2251428571		38.3%		0.03		0.1				0.7		0.8		15.42		10.4		5.02		20.9166666667		33%								5.1		0.2		20.2						4		0		0.0		0%						0		0																								0.2748214286								0.1577678571		1.00		0

		19-Sep		126		17.34		9.87		8.67		0.6192857143		7.47		3.735		0.2667857143		0.2253571429		0.2364285714		43.1%		0.01		0.02				0.37		0.39		17.35		10.28		7.07		29.4583333333		41%								7.1		0.3		28.1		54.1		35.2		3.1199538639		18.9		0.0		0%		168		124.6		126.948		66.885		3.3702125539		0.15		6.77		23.9																0.3096428571								0.2000892857		1.00		0

		20-Sep		127		14.39		10.39		7.195		0.5139285714		4		2		0.1428571429		0.2066666667		0.2394285714		27.8%		0		0.02				0.4		0.42		14.39		10.83		3.56		14.8333333333		25%								3.6		0.1		14.2						4		0		0.0		0%						0		0				0.21		6.62		24.2																0.2569642857								0.1071428571		1.00		0

		21-Sep		128		17.09		12.95		8.545		0.6103571429		4.14		2.07		0.1478571429		0.1858333333		0.1933571429		24.2%		0		0.02				0.42		0.44		17.09		13.41		3.68		15.3333333333		22%								3.7		0.1		14.7		64.8		23.2		3.7916910474		41.6		26.9		183%		716		51.8		40.612		147.2177777778		1.8340176307		0.24		6.55		24.4																0.3051785714								0.1108928571		1.00		0

		23-Sep		130		15.06		20.75		7.53		0.5378571429		-5.69		-2.845								0.0%		0.02		0.03				0.37		0.4		15.08		21.18		-6.1		0		-40%								0.0		0.0		0.0						4		0		0.0								0		0										Compressor failed on 9/22														0.2689285714								0		0.00		1

		24-Sep		131		20		20		10		0.7142857143		0		0								0.0%		0.03		0.05				0.85		0.9		20.03		20.95		-0.92		0		-5%								0.0		0.0		0.0		67.2		6.86		3.36		60.34		60.3								-9.7412		213.5365555556		1.3112508969		1.48		6.86		25.1		Compressor replaced and turned back on/No PE flow overnight														0.3571428571								0		0.00		1

		25-Sep		132		19.81		21		9.905		0.7075		-1.19		-0.595								0.0%		0						3.61		3.61		19.81		24.61		-4.8		0		-24%								0.0		0.0		0.0						4		0		0.0								0		0																								0.35375								0		0.00		1

		26-Sep		133		17.3		22		8.65		0.6178571429		-4.7		-2.35								0.0%		0		0.01				0.67		0.68		17.3		22.69		-5.39		0		-31%								0.0		0.0		0.0		38.1		69.7		2.2023121387		-31.6		0.0				112		234		233.306		-111.8288888889										2 leaks plugged on the manifold														0.3089285714								0		0.00		1

		27-Sep		134		19		19		9.5		0.782967033		0		0								0.0%		0.32		0.24				0.63		0.87		19.32		20.11		-0.79		0		-4%								0.0		0.0		0.0						4		0		0.0								0		0				2.4		6.63		25.7																0.3914835165								0		0.00		1

		28-Sep		135		14.35		21.88		7.175		0.5913461538		-7.53		-3.765								0.0%		0		0.08				0.42		0.5		14.35		22.46		-8.11		0		-57%								0.0		0.0		0.0		77.2		56.5		5.3797909408		20.7		20.7				330		158.8		145.266		73.255		4.3910540805		2.69		6.57		25.9																0.2956730769								0		0.00		1

		1-Oct		138		15.43		14.22		7.715		0.6358516484		1.21		0.605		0.0498626374		0.0498626374		0.0498626374		7.8%		0		0				0.41		0.41		15.43		14.63		0.8		3.3333333333		5%								0.8		0.0		3.2		58.6		92.5		3.7977965003		-33.9		0.0				1194		182.8		128.226		-119.9683333333				0.8		6.48		24.1																0.3179258242								0.037396978		0.00		1

		2-Oct		139		16.42		11.52		8.21		0.6766483516		4.9		2.45		0.2019230769		0.1258928571		0.1258928571		29.8%		0		0				0.47		0.47		16.42		11.99		4.43		18.4583333333		27%								4.4		0.2		17.6		102.7		40.1		6.2545676005		62.6		45.0		256%		312		142		144.698		221.5344444444		1.9316033123		0.78		6.43		23.9																0.3383241758								0.1514423077		1.00		0

		3-Oct		140		14.31		10.08		7.155		0.5896978022		4.23		2.115		0.1743131868		0.142032967		0.142032967		29.6%		0		0				0.48		0.48		14.31		10.56		3.75		15.625		26%								3.8		0.2		14.9		35.7		28.1		2.4947589099		7.6		0.0		0%		136		85.6		81.65		26.8955555556		5.530653557		0.43		6.54		25.2																0.2948489011		0		1				0.1307348901		1.00		0

		4-Oct		141		18.35		10.25		9.175		0.7561813187		8.1		4.05		0.3337912088		0.2366758242		0.1899725275		44.1%		0.05		0.08				0.41		0.49		18.4		10.82		7.58		31.5833333333		41%								7.6		0.3		30.2								0		0.0		0%						0		0				0.79		6.54		25.7																0.3780906593		0		1				0.2503434066		1.00		0

		5-Oct		142		11.72		8.38		5.86		0.482967033		3.34		1.67		0.1376373626		0.2152472527		0.1795054945		28.5%		0.02		0.03				0.47		0.5		11.74		8.91		2.83		11.7916666667		24%								2.8		0.1		11.3		48.6		29.5		4.1467576792		19.1		7.8		69%		269		83.4		76.538		67.5927777778		2.9958822031		0.75		6.56		25.8																0.2414835165		0		1				0.103228022		1.00		0

		7-Oct		144		18.58		11.7		9.29		0.7656593407		6.88		3.44		0.2835164835		0.2516483516		0.2262362637		37.0%		0.03		0.03				0.47		0.5		18.61		12.23		6.38		26.5833333333		34%								6.4		0.3		25.3						0		0		0.0		0%								0																								0.3828296703		0		1				0.2126373626		1.00		0

		8-Oct		145		14.22		11.81		7.11		0.585989011		2.41		1.205		0.0993131868		0.173489011		0.2057142857		16.9%		0		0				0.47		0.47		14.22		12.28		1.94		8.0833333333		14%								1.9		0.1		7.7		49.5		34.5		3.4810126582		15		7.3		95%		116.8		93.2		83.354		53.0833333333		3.885400314		0.78		6.58		26.1																0.2929945055		0		1				0.0744848901		1.00		0

		9-Oct		146		15.7		11.21		3.925		0.323489011		4.49		1.1225		0.0925137363		0.1584478022		0.1893543956		28.6%		0.02		0.01				0.48		0.49		15.72		11.71		4.01		16.7083333333		26%								2.5		0.1		9.9								0		0.0		0%												0.16		6.52		26.9		lowered influent feed to 180 and return to 140														0.1617445055		0		1				0.0693853022		1.00		0

		10-Oct		147		10.02		5.32		2.505		0.206456044		4.7		1.175		0.0968406593		0.0962225275		0.1419642857		46.9%		0		0.04				0.42		0.46		10.02		5.82		4.2		17.5		42%								4.2		0.1		16.8		50.5		43.3		5.0399201597		7.2		0.0		0%		114.4		44.8		2.13		9.555		22.0216291645		0.35		6.32		26.3		rain														0.103228022		0		1				0.0726304945		1.00		0

		11-Oct		148		12.89		3.29		3.2225		0.2655906593		9.6		2.4		0.1978021978		0.1290521978		0.1539972527		74.5%		0		0				0.78		0.78		12.89		4.07		8.82		36.75		68%								8.8		0.2		35.0						0				0.0		0%																		rain														0.1327953297		1		0				0.1483516484		1.00		0

		12-Oct		149		3.8		0.52		0.95		0.0782967033		3.28		0.82		0.0675824176		0.1207417582		0.1108104396		86.3%		0		0.4				1.5		1.9		3.8		2.82		0.98		4.0833333333		26%								1.4		0.0		5.5		25.4		18		6.6842105263		7.4		1.9		35%		80.8		27.8		13.916		9.8204166667		10.7768679197		4.86		6.13		22.1		rain														0.0391483516		1		0				0.0506868132		0.00		1

		15-Oct		152		13.89		1.2		3.4725		0.2861950549		12.69		3.1725		0.2614697802		0.1756181319		0.1432417582		91.4%		0		0.39				4.19		4.58		13.89		6.17		7.72		32.1666666667		56%								8.1		0.2		32.2		86.8		27.1		6.249100072		59.7		27.5		85%		180.8		56		41.038		79.226875		4.5649492886		2		6.22		21.3																0.1430975275		1		0				0.1961023352		0.00		1

		16-Oct		153		14.03		0.93		3.5075		0.2890796703		13.1		3.275		0.2699175824		0.1996565934		0.1787225275		93.4%		0		0.36				4.88		5.24		14.03		6.53		7.5		31.25		53%								7.9		0.2		31.2						0				0.0		0%												1.84		6.35		22.8																0.1445398352		1		0				0.2024381868		0.00		1

		17-Oct		154		14.2		0.88		3.55		0.2925824176		13.32		3.33		0.2744505495		0.2686126374		0.2142445055		93.8%		0.07		0.34				5.7		6.04		14.27		7.26		7.01		29.2083333333		49%								7.3		0.2		28.9		46.5		24		3.2746478873		22.5		0.0		0%		186		34.4		14.768		29.859375		6.4887493459		1.52		6.41		23.6																0.1462912088		1		0				0.2058379121		0.00		1

		18-Oct		155		14.89		2		3.7225		0.3067994505		12.89		3.2225		0.2655906593		0.2699862637		0.2278021978		86.6%		0		0.37				2.91		3.28		14.89		5.65		9.24		38.5		62%								9.6		0.2		38.2						0				0.0		0%												1.55		6.35		24.2																0.1533997253		1		0				0.1991929945		0.00		1

		19-Oct		156		17.22		1.15		4.305		0.3548076923		16.07		4.0175		0.3311126374		0.2903846154		0.2805082418		93.3%		0.05		0.39				3.87		4.26		17.27		5.8		11.47		47.7916666667		66%								11.8		0.2		46.9		91.7		27.6		5.325203252		64.1		17.2		37%		211.4		84.8		81.224		85.0660416667		4.4916082358		1.59		6.29		24.7																0.1774038462		1		0				0.248334478		0.00		1

		23-Oct		160		10.93		0.5		2.7325		0.225206044		10.43		2.6075		0.2149038462		0.2705357143		0.2711950549		95.4%		0.03		0.2				13.52		13.72		10.96		14.42		-3.46		0		-32%								0.0		0.0		0.0						0				0.0														1.55		6.35		23.2		influent pump found off on 10/22/07 Time unknown														0.112603022		1		0				0.1611778846		0.00		1

		24-Oct		161		15.62		0.44		3.905		0.3218406593		15.18		3.795		0.3127747253		0.2862637363		0.2797664835		97.2%		0.01		0.18				10.31		10.49		15.63		11.11		4.52		18.8333333333		29%								4.7		0.1		18.6		87.7		39.4		5.6145966709		48.3		29.7		159%		197.4		58.2		26.696		64.098125		5.700894787		1.85		6.42		22.7		rain														0.1609203297		1		0				0.234581044		0.00		1

		25-Oct		162		6.38		0.31		1.595		0.131456044		6.07		1.5175		0.1250686813		0.2175824176		0.2498901099		95.1%		0.02		0.1				11.75		11.85		6.4		12.26		-5.86		0		-92%								0.0		0.0		0.0						0				0.0														3.38		6.39		22.4		rain														0.065728022		1		0				0.093801511		0.00		1

		26-Oct		163		8.04		0.29		2.01		0.1656593407		7.75		1.9375		0.1596840659		0.1991758242		0.2287087912		96.4%		0		0.1				13.39		13.49		8.04		13.88		-5.84		0		-73%								0.0		0.0		0.0		79.6		34.5		9.9004975124		45.1		45.1				201.2		61.2		37.914		59.8514583333		5.5414968307		4.8		6.19		22		rain														0.0828296703		1		0				0.1197630495		0.00		1

		29-Oct		166		13.01		0.1		3.2525		0.2680631868		12.91		3.2275		0.2660027473		0.1835851648		0.2156868132		99.2%		0		0.12				9.9		10.02		13.01		10.24		2.77		11.5416666667		21%								2.9		0.1		11.5		82.6		29.8		6.3489623367		52.8		41.3		360%		146.2		73.4		61.912		70.07		4.9117549118								bulk aeration shut off														0.1340315934		1		0				0.1995020604		0.00		1

		30-Oct		167		13.87		0.24		3.4675		0.285782967		13.63		3.4075		0.2808379121		0.2355082418		0.2288736264		98.3%		0.01		0.16				10.19		10.35		13.88		10.75		3.13		13.0416666667		23%								3.3		0.1		13.0						0				0.0		0%												2.35		6.31		22.7																0.1428914835		1		0				0.2106284341		0.00		1

		31-Oct		168		12.19		0.19		3.0475		0.2511675824		12		3		0.2472527473		0.2646978022		0.2157692308		98.4%		0		0.14				11.03		11.17		12.19		11.5		0.69		2.875		6%								0.8		0.0		3.3		73.4		22.6		6.0213289582		50.8		47.5		1442%		157.2		52.4		42.316		67.4158333333		4.536520847		1.46		6.33		23.2																0.1255837912		1		0				0.1854395604		0.00		1

		1-Nov		169		13.73		7.28		3.4325		0.2828983516		6.45		1.6125		0.1328983516		0.2203296703		0.2173351648		47.0%		0.05		0.09				0.36		0.45		13.78		7.82		5.96		24.8333333333		43%								6.0		0.1		23.8						0				0.0		0%												1.52		6.65		23.7		compressor found off in morning.  Problem with on/off switch.														0.1414491758		0		1				0.0996737637		1.00		0

		2-Nov		170		14.91		3.13		3.7275		0.3072115385		11.78		2.945		0.2427197802		0.2076236264		0.2339423077		79.0%		0		0.24				2.6		2.6		14.91		5.97		8.94		37.25		60%								9.2		0.2		36.4						0				0.0		0%												1.4		6.42		23.5																0.1536057692		1		0				0.1820398352		1.00		0

		5-Nov		173		16.57		0.21		4.1425		0.3414148352		16.36		4.09		0.3370879121		0.2375686813		0.2481593407		98.7%		0		0.07				6.14		6.21		16.57		6.49		10.08		42		61%								10.2		0.2		40.3		80.1		16.9		4.834037417		63.2		22.9		57%		168.2		67.8		72.278		83.8716666667		3.9792937623																						0.1707074176		1		0				0.2528159341		0.00		1

		6-Nov		174		17.4		0.45		4.35		0.3585164835		16.95		4.2375		0.3492445055		0.3096840659		0.2618406593		97.4%		0		0.08				7.43		7.51		17.4		8.04		9.36		39		54%								9.4		0.2		37.5						0				0.0		0%												1.89		6.26		22.8																0.1792582418		1		0				0.2619333791		0.00		1

		7-Nov		175		15.95		1		3.9875		0.3286401099		14.95		3.7375		0.3080357143		0.331456044		0.2739972527		93.7%		0		0.37				6.02		6.39		15.95		7.76		8.19		34.125		51%								8.6		0.2		34.0		66.6		22.8		4.1755485893		43.8		9.8		29%		236		25		3.124		58.12625		4.7740908798																						0.1643200549		1		0				0.2310267857		0.00		1

		8-Nov		176		15.77		3.82		3.9425		0.3249313187		11.95		2.9875		0.2462225275		0.3011675824		0.2966620879		75.8%		0		0.16				2.67		2.83		15.77		6.81		8.96		37.3333333333		57%								9.1		0.2		36.2						0				0.0		0%												4.7		6.25		19.1																0.1624656593		1		0				0.1846668956		1.00		0

		9-Nov		177		29.35		0.15		7.3375		0.604739011		29.2		7.3		0.6016483516		0.3853021978		0.3684478022		99.5%		0		0				5.18		5.18		29.35		5.33		24.02		100.0833333333		82%								24.0		0.5		95.4		165		37.9		5.6218057922		127.1		31.7		33%		1164		98.4		85.91		168.6722916667		4.0759510244		2.75		6.3		19.1																0.3023695055		1		0				0.4512362637		1.00		0

		12-Nov		180		17.62		0.48		4.405		0.3630494505		17.14		4.285		0.3531593407		0.4003434066		0.3716620879		97.3%		0		0.04				15.89		15.93		17.62		16.45		1.17		4.875		7%								1.2		0.0		4.8						0				0.0		0%																																0.1815247253		1		0				0.2648695055		0.00		1

		13-Nov		181		11.51		0.79		2.8775		0.2371565934		10.72		2.68		0.2208791209		0.3918956044		0.345989011		93.1%		0.03		0.03				20.93		20.96		11.54		21.78		-10.24		0		-89%								0.0		0.0		0.0						0				0.0														1.87		6.27		21.4																0.1185782967		1		0				0.1656593407		0.00		1

		14-Nov		182		26.42		6.94		6.605		0.5443681319		19.48		4.87		0.4013736264		0.3251373626		0.3646565934		73.7%		0		0.46				5.89		6.35		26.42		13.75		12.67		52.7916666667		48%								13.1		0.3		52.1		70.9		29.1		2.6835730507		41.8		0.0		0%		142.4		51		31.098		55.4720833333		5.3255015661		1.62		6.51		21.5																0.2721840659		1		0				0.3010302198		0.00		1

		15-Nov		183		24.35		6.85		6.0875		0.501717033		17.5		4.375		0.3605769231		0.3276098901		0.3875274725		71.9%		0		0.35				0.99		1.34		24.35		8.54		15.81		65.875		65%								16.2		0.3		64.2						0				0.0		0%												1.63		6.48		21.3																0.2508585165		1		0				0.2704326923		1.00		0

		16-Nov		184		15.19		6.41		3.7975		0.3129807692		8.78		2.195		0.1809065934		0.3142857143		0.3033791209		57.8%		0		0.24				1.78		2.02		15.19		8.67		6.52		27.1666666667		43%								6.8		0.1		26.8		53		20.6		3.4891375905		32.4		5.6		21%		163.8		154.2		189.712		42.9975		5.1359575169		1.65		6.5		21.1																0.1564903846		1		0				0.1356799451		1.00		0

		19-Nov		187		15.78		4.75		3.945		0.3251373626		11.03		2.7575		0.2272664835		0.25625		0.2782005495		69.9%		0.03		0.2				0.58		0.78		15.81		5.73		10.08		42		64%								10.3		0.2		40.7		84.5		16.8		5.3548795944		67.7		27.0		66%		122.4		18.6		2.556		89.8435416667		3.9188496669		1.15		6.58		20.4																0.1625686813		1		0				0.1704498626		1.00		0

		20-Nov		188		15.09		3.65		3.7725		0.3109203297		11.44		2.86		0.2357142857		0.2146291209		0.2811675824		75.8%		0.02		0.15				0.51		0.66		15.11		4.46		10.65		44.375		70%								10.8		0.2		42.8						0				0.0		0%												0.8		6.63		20.2																0.1554601648		1		0				0.1767857143		1.00		0

		21-Nov		189		13.08		0.46		3.27		0.2695054945		12.62		3.155		0.2600274725		0.2410027473		0.2528983516		96.5%		0.01		0.08				0.48		0.56		13.09		1.1		11.99		49.9583333333		92%								12.1		0.2		47.9						0				0.0		0%																																0.1347527473		1		0				0.1950206044		1.00		0

		28-Nov		196		18.53		5.85		4.6325		0.3817994505		12.68		3.17		0.2612637363		0.2523351648		0.2330357143		68.4%		0		0.05				0.44		0.49		18.53		6.39		12.14		50.5833333333		66%								12.2		0.3		48.4						0				0.0		0%												0.78		6.44		23.5																0.1908997253		1		0				0.1959478022		1.00		0

		29-Nov		197		20.53		6.21		5.1325		0.4230082418		14.32		3.58		0.2950549451		0.2721153846		0.2558653846		69.8%		0		0.04				0.42		0.46		20.53		6.71		13.82		57.5833333333		67%								13.9		0.3		55.0		54.2		25		2.6400389674		29.2		0.0		0%		281.2		50.2		35.784		38.7508333333		5.8278316595		0.49		6.86		23.3																0.2115041209		1		0				0.2212912088		1.00		0

		30-Nov		198		17.31		10.47		4.3275		0.3566620879		6.84		1.71		0.1409340659		0.2324175824		0.2385989011		39.5%		0.1		0.09				0.34		0.43		17.41		10.99		6.42		26.75		37%								6.4		0.1		25.4						0				0.0		0%												0.56		6.87		23.1																0.178331044		0		1				0.1057005495		1.00		0

		3-Dec		201		9.17		2.79		1.5589		0.1284807692		6.38		1.0846		0.0893901099		0.1751263736		0.2093340659		69.6%		0.08		0.06				0.48		0.54		9.25		3.39		5.86		24.4166666667		63%								5.8		0.1		23.2						0				0.0		0%												0.72		6.92		23.1		120 ml/min														0.0642403846		1		0				0.0670425824		1.00		0

		4-Dec		202		17.15		4.14		2.9155		0.2402884615		13.01		2.2117		0.182282967		0.1375357143		0.1937851648		75.9%		0.02		0.06				0.47		0.53		17.17		4.73		12.44		51.8333333333		72%								12.5		0.2		49.5		42		23		2.4489795918		19		0.0		0%		249		32		12.78		17.1459166667		10.2065117545		0.72		6.78		22.7																0.1201442308		1		0				0.1367122253		1.00		0

		5-Dec		203		17.59		3.59		2.9903		0.2464532967		14		2.38		0.1961538462		0.1559423077		0.1807631868		79.6%		0		0.05				0.41		0.46		17.59		4.1		13.49		56.2083333333		77%								13.5		0.2		53.8						0				0.0		0%												0.69		6.82		22.6																0.1232266484		1		0				0.1471153846		1.00		0

		6-Dec		204		15.86		3.68		2.6962		0.2222142857		12.18		2.0706		0.1706538462		0.1830302198		0.155882967		76.8%		0		0.05				0.46		0.51		15.86		4.24		11.62		48.4166666667		73%								11.7		0.2		46.3						0				0.0		0%												0.65		6.8		20.1																0.1111071429		1		0				0.1279903846		1.00		0

		7-Dec		205		17.27		4.14		2.9359		0.2419697802		13.13		2.2321		0.1839642857		0.1835906593		0.164489011		76.0%		0.02		0.16				0.52		0.68		17.29		4.98		12.31		51.2916666667		71%								12.5		0.2		49.4		80.6		13.7		4.6670526925		66.9		17.5		35%		221.8		21.6		11.218		60.371675		5.5627632219		0.64		6.75		19.8																0.1209848901		1		0				0.1379732143		1.00		0

		10-Dec		208		8.44		4.22		1.4348		0.1182527473		4.22		0.7174		0.0591263736		0.1379148352		0.1584362637		50.0%		0.03		0.07				1.6		1.67		8.47		5.96		2.51		10.4583333333		30%								2.6		0.0		10.1		40.5		13.9		4.7985781991		26.6		16.5		163%		149.2		30		22.862		24.0042833333		7.0299953411		0.72		6.75		21.5																0.0591263736		0		1				0.0443447802		0.00		1

		11-Dec		209		14.82		1.82		2.5194		0.2076428571		13		2.21		0.1821428571		0.1417445055		0.1584082418		87.7%		0		0.04				0.46		0.5		14.82		2.36		12.46		51.9166666667		84%								12.5		0.2		49.6						0				0.0		0%												0.77		6.71		21.9																0.1038214286		1		0				0.1366071429		1.00		0

		12-Dec		210		19.91		2.31		3.3847		0.2789587912		17.6		2.992		0.2465934066		0.1626208791		0.1684961538		88.4%		0.03		0.11				0.52		0.63		19.94		3.05		16.89		70.375		85%								17.0		0.2		67.4		85.9		14.5		4.3144148669		71.4		4.0		6%		261.6		18.1		5.112		64.43255		5.5549045733		1.05		6.73		23																0.1394793956		1		0				0.1849450549		1.00		0

		13-Dec		211		15.49		1.57		2.1686		0.1787307692		13.92		1.9488		0.1606153846		0.1964505495		0.1664884615		89.9%		0.04		0.1				0.9		1		15.53		2.67		12.86		53.5833333333		83%								12.9		0.1		51.3						0				0.0														0.95		6.85		22.2		100 ml/min

		14-Dec		212		8.05		0.46		1.127		0.0928846154		7.59		1.0626		0.0875769231		0.1649285714		0.147210989		94.3%		0		0.01				1.36		1.37		8.05		1.84		6.21		25.875		77%								6.2		0.1		24.7						0				0.0

		17-Dec		215		10.12		0.22		1.4168		0.1167692308		9.9		1.386		0.1142307692		0.1208076923		0.1582318681		97.8%		0.01		0.03				1.62		1.65		10.13		1.9		8.23		34.2916666667		81%								8.3		0.1		32.8		59.4		26.3		5.8695652174		33.1		0.3		1%		97.2		35.3		12.78		24.5988166667		10.061459596		1.53		6.67		20.2

		18-Dec		216		28.28		0.92		3.9592		0.3263076923		27.36		3.8304		0.3156923077		0.1725		0.1849417582		96.7%		0		0.08				2.54		2.62		28.28		3.62		24.66		102.75		87%								24.7		0.3		98.2						0				0.0														1.05		6.72		20.7

		19-Dec		217		14.27		0.33		1.9978		0.1646538462		13.94		1.9516		0.1608461538		0.1969230769		0.1677923077		97.7%		0.04		0.08				2.41		2.49		14.31		2.9		11.41		47.5416666667		80%								11.5		0.1		45.5		73.7		18.6		5.1646811493		55.1		9.6		21%		120.2		17.8				40.9484833333		7.4992602494		1.11		6.7		21.3

		20-Dec		218		13.01		0.52		1.8214		0.1501153846		12.49		1.7486		0.1441153846		0.2068846154		0.1644923077		96.0%		0.02		0.04				1.18		1.22		13.03		1.78		11.25		46.875		86%								11.3		0.1		44.7						0				0.0														1.38		6.78		22.6

		21-Dec		219		18.58		0.46		2.6012		0.2143846154		18.12		2.5368		0.2090769231		0.1713461538		0.1887923077		97.5%		0.05		0.08				1.11		1.19		18.63		1.73		16.9		70.4166666667		91%								16.9		0.2		67.2		88.5		22.2		4.7631862217		66.3		0.0		0%		186.6		33.6		16.188		49.27195		7.4839741476

		26-Dec		224		16.15		0		2.261		0.1863461538		16.15		2.261		0.1863461538		0.1798461538		0.2032153846		100.0%		0.04		0.04				4.73		4.77		16.19		4.81		11.38		47.4166666667		70%								11.4		0.1		45.2		61		17		3.7770897833		44		0.0		0%		120		25.7		12.354		32.6993333333		7.7728394055		2.05		6.7		20.2

		27-Dec		225		11.02		0.17		1.5428		0.1271538462		10.85		1.519		0.1251923077		0.1735384615		0.1651153846		98.5%		0.01		0.03				7.29		7.32		11.03		7.52		3.51		14.625		32%								3.5		0.0		14.0						0				0.0														1.75		6.75		20.1

		28-Dec		226		14.33		0.15		2.0062		0.1653461538		14.18		1.9852		0.1636153846		0.1583846154		0.1656692308		99.0%		0.04		0.05				6.84		6.89		14.37		7.09		7.28		30.3333333333		51%								7.3		0.1		28.9		39.7		17.4		2.7704117237		22.3		0.0		0%		45		19.7		3.266		16.5726166667		9.9813246148

		31-Dec		229		19.84		6.53		2.7776		0.2289230769		13.31		1.8634		0.1535769231		0.1474615385		0.1675615385		67.1%		0.05		0.12				1.53		1.65		19.89		8.3		11.59		48.2916666667		58%								11.7		0.1		46.3		38.9		26.7		1.9606854839		12.2		0.0		0%		63		33		8.946		9.0666333333		17.8769039592

		2-Jan		231		19.44		4.82		2.7216		0.2243076923		14.62		2.0468		0.1686923077		0.1619615385		0.1594846154		75.2%		0.05		0.25				1.04		1.29		19.49		6.36		13.13		54.7083333333		67%								13.3		0.2		52.9		70.9		29.3		3.6471193416		41.6		0.0		0%		131		35		8.094		30.9157333333		9.555544534		1.75		6.58		18.1

		3-Jan		232		17.15		5.08		2.401		0.1978846154		12.07		1.6898		0.1392692308		0.1538461538		0.1500692308		70.4%		0.06		0.26				2.26		2.52		17.21		7.86		9.35		38.9583333333		54%								9.6		0.1		37.9						0				0.0														1.46		6.53		17.8

		4-Jan		233		16.74		1.73		2.3436		0.1931538462		15.01		2.1014		0.1731923077		0.1603846154		0.1596692308		89.7%		0		0.1				6.52		6.62		16.74		8.45		8.29		34.5416666667		50%								8.4		0.1		33.3		93.7		38.4		5.5973715651		55.3		22.0		66%		306.6		51.1		18.034		41.0971166667		9.4998554238

		7-Jan		236		15.31		0.5		2.1434		0.1766538462		14.81		2.0734		0.1708846154		0.1611153846		0.1611230769		96.7%		0		0.08				10.13		10.21		15.31		10.79		4.52		18.8333333333		30%								4.6		0.1		18.3		79		35.5		5.1600261267		43.5		25.2		138%		275.2		44.3		12.496		32.32775		10.1821706326		1.25		6.57		17.9

		8-Jan		237		17.98		0.36		2.5172		0.2074615385		17.62		2.4668		0.2033076923		0.1824615385		0.1710692308		98.0%		0.02		0.07				9.36		9.43		18		9.86		8.14		33.9166666667		45%								8.2		0.1		32.5		78.6		14.2		4.3715239155		64.4		31.9		98%		258		55.6		58.788		47.8599333333		6.842884584		1.05		6.62		18.5

						15.9139776119																																																				67.9907159091		23.9447950824
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										Loading				removal																						TN				DTN

				HRT		Influent		Effluent		gday		g m2 day		g/m3		g/day		g m2 day										Nitrite				Nitrate		Nox		In		Out		mg/l		g m2 day		%																																		F/M

		A		6		16.3254342105		8.9792894737		8.1627171053		0.59		7.3461447368		3.6730723684		0.3035545918						45%				0.1240562923				0.4517965343		0.4517965343		16.5386490789		11.87		0.4517965343		0.4517965343		45%																																		2.6377052515

		B		12		15.1697058824		2.8667647059		3.7924264706		0.31		12.3029411765		3.0757352941		0.2534946671						82%				0.1776470588				5.3961764706		5.5667647059		15.1829411765		8.6111764706		6.5717647059		30.4950980392		36%																																		6.3794967129

		C		17		15.02625		3.33625		2.5544625		0.21		11.69		1.9873		0.1637884615						75%				0.075				0.615		0.69		15.04875		4.10125		10.9475		45.6145833333		69%																																		7.0885437227

		D		21		15.985		1.48875		2.2379		0.18		14.49625		2.029475		0.1672644231						92%				0.08875				3.80125		3.89		16.011875		5.4675		10.544375		43.9348958333		65%																																		9.6756217147
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				0.0		0.0		79		47		4.9375		32		8.96

				0.1		9.1		64		50		3.5555555556		14		9.07

				0.2		19.9		79		48		5.6428571429		31		7.75

				0.4		47.6		55		50		3.4375		5		7.48
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				0.1		10.7		31		8.66		2.448657188		22.34		7.76

				0.1		13.5		84		41		4.6666666667		43		6.24

				0.1		7.2		31		0		1.6315789474		31		5.89

				0.2		25.9		96.33		41		4.4473684211		55.33		6.05

				0.2		22.4		102		40		5.6666666667		62		5.77

				0.3		34.6		68		5		3.2380952381		63		6.08

				0.2		22.4		34		0		2.125		34		6.49

				0.6		71.9		46		0		1.6428571429		46		6.59
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				0.4		40.8		90		12		4.7368421053		78		5.94

				0.3		35.4		74		27		3.8947368421		47		0.31

				0.1		10.7		102		29		7.2857142857		73		0.93

				0.0		0.0		84		84		4.9411764706		0		0.36
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				0.4		49.0		94		47		4.2727272727		47		0.63
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				0.2		40.3		80.1		16.9		4.834037417		63.2		2
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		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237



Loading

Removal

Day

NH3 loading/removal

8

0

9

1.5

7

3

8

7

9.5

8.5

10

9.5

8.5

7.5

6.33

5.83

9

8.5

9.5

8.5

10.83

10.497

9

9

10.5

10.5

8

7.17

14

14

11

10.17

9.5

9

9.5

7

7

1.5

8.5

-1.5

8

6.67

11

6.5

11

4

9.5

4.335

8

4

9.5

1.5

6.5

5

6.6665

3.6665

7.5

-1

3.5

0

6.1

-3.885

6.465

3.68

7.725

4.82

6.765

3.26

7.66

7.46

5.835

0.94

7.345

2.94

5.485

0.345

7.285

5.545

6.145

2.665

6.205

1.53

7.84

1.125

8.185

1.265

7.495

1.19

7.83

1.13

9.77

6.905

8.205

3.295

7.71

2.455

7.44

3.545

8.99

6.835

8.62

4.69

9.5

5.35

8.6

4.47

7.97

3.47

4.945

2.745

6.67

2.945

6.625

1.79

10.31

5.295

7.44

2.785

7.695

2.945

8.67

3.735

7.195

2

8.545

2.07

7.53

-2.845

10

0

9.905

-0.595

8.65

-2.35

9.5

0

7.175

-3.765

7.715

0.605

8.21

2.45

7.155

2.115

9.175

4.05

5.86

1.67

9.29

3.44

7.11

1.205

3.925

1.1225

2.505

1.175

3.2225

2.4

0.95

0.82

3.4725

3.1725

3.5075

3.275

3.55

3.33

3.7225

3.2225

4.305

4.0175

2.7325

2.6075

3.905

3.795

1.595

1.5175

2.01

1.9375

3.2525

3.2275

3.4675

3.4075

3.0475

3

3.4325

1.6125

3.7275

2.945

4.1425

4.09

4.35

4.2375

3.9875

3.7375

3.9425

2.9875

7.3375

7.3

4.405

4.285

2.8775

2.68

6.605

4.87

6.0875

4.375

3.7975

2.195

3.945

2.7575

3.7725

2.86

3.27

3.155

4.6325

3.17

5.1325

3.58

4.3275

1.71

1.5589

1.0846

2.9155

2.2117

2.9903

2.38

2.6962

2.0706

2.9359

2.2321

1.4348

0.7174

2.5194

2.21

3.3847

2.992

2.1686

1.9488

1.127

1.0626

1.4168

1.386

3.9592

3.8304

1.9978

1.9516

1.8214

1.7486

2.6012

2.5368

2.261

2.261

1.5428

1.519

2.0062

1.9852

2.7776

1.8634

2.7216

2.0468

2.401

1.6898

2.3436

2.1014

2.1434

2.0734

2.5172

2.4668



sCOD change

		1		1

		2		2

		5		5

		7		7

		9		9

		13		13

		14		14

		21		21

		23		23

		26		26

		28		28

		30		30

		33		33

		35		35

		37		37

		40		40

		42		42

		48		48

		50		50

		54		54

		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237



A

D

C

B

Anoxic sCOD

Aerobic sCOD

Day

Change in sCOD (g m-3)

0

32

9.131

4.869

19.85

11.15

47.64

0

45.258

86.742

44.861

1.139

32.2761

0

10.68724

11.65276

13.47815

29.52185

7.17379

23.82621

25.9402579

29.3897421

22.43844

39.56156

34.63825

28.36175

22.36830598

11.63169402

71.857

0

37.3405099

11.9864901

40.75205

37.24795

35.40446

11.59554

10.719

62.281

0

0

46.3352198

0

49.03744

0

28.44108

9.55892

31.43049

25.23651

30.3308

0

11.116

11.884

39.7

0

25.81955799

6.84744201

0

0

0

12

0

0

26.9563

0

38.2708

0

25.8844

0

58.9942

0

7.3842

0

23.2245

5.2755

0

0

44.0273

11.3727

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

11.7909

37.2091

38.8663

0

18.9369

0

20.2073

0

28.1076

0

14.2126

0

14.689

26.911

0

0

0

60.34

0

0

0

0

0

0

0

20.7

3.176

0

17.5871

45.0129

14.8875

0

30.2117

0

11.2748

7.8252

25.3286

0

7.7018

7.2982

9.925

0

16.8328

0

35.0154

0

5.4786

1.9214

32.1967

27.5033

31.2042

0

28.9016

0

38.1517

0

46.8857

17.2143

0

0

18.6193

29.6807

0

0

0

45.1

11.4733

41.3267

13.0216

0

3.2951

47.5049

23.82

0

36.4446

0

40.2955

22.9045

37.4768

0

33.9832

9.8168

36.2064

0

95.3594

31.7406

4.8037

0

0

0

52.1261

0

64.1552

0

26.8372

5.5628

40.6925

27.0075

42.7966

0

47.8782

0

48.3943

0

55.0242

0

25.4477

0

23.1848

0

49.5456

0

53.7538

0

46.3299

0

49.4265

17.4735

10.1235

16.4765

49.625

0

67.3709

4.0291

51.2924

0

24.6934

0

32.7525

0.3475

98.2178

0

45.4565

9.6435

44.7419

0

67.2121

0

45.1786

0

14.0141

0

28.9413

0

46.2902

0

52.9201

0

37.9135

0

33.3083

21.9917

18.262

25.238

32.5143

31.8857



Solids (total)

		1		1

		2		2

		5		5

		7		7

		9		9

		13		13

		14		14

		21		21

		23		23

		26		26

		28		28

		30		30

		33		33

		35		35

		37		37

		40		40

		42		42

		48		48

		50		50

		54		54

		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237

		67.9907159091		23.9447950824

		165

		24



Influent sCOD

Effluent sCOD

Day

sCOD (mg/L)

79

47

64

50

79

48

55

50

165

33

72

26

59.66

45.66

31

8.66

84

41

31

0

96.33

41

102

40

68

5

34

0

46

0

71.66

22.333

90

12

74

27

102

29

84

84

80

40.666

94

47

61

23

89

32.333

24

0

70

47

59

26.333

80

80

59.333

47.333

27

28

63.1

28.3

61.1

32.6

73

17.6

70

20

70

20

77.2

53.3

65

40

57.4

34.2

60

30

60

30

79.7

32.2

46.7

26.9

55.7

14.7

48.5

18.1

53.2

28.9

64.9

18.6

75

26

44.3

29.4

54.1

35.2

64.8

23.2

67.2

6.86

38.1

69.7

77.2

56.5

58.6

92.5

102.7

40.1

35.7

28.1

48.6

29.5

49.5

34.5

50.5

43.3

25.4

18

86.8

27.1

46.5

24

91.7

27.6

87.7

39.4

79.6

34.5

82.6

29.8

73.4

22.6

80.1

16.9

66.6

22.8

165

37.9

70.9

29.1

53

20.6

84.5

16.8

54.2

25

42

23

80.6

13.7

40.5

13.9

85.9

14.5

59.4

26.3

73.7

18.6

88.5

22.2

61

17

39.7

17.4

38.9

26.7

70.9

29.3

93.7

38.4

79

35.5

78.6

14.2



Solids (2)

		1		1

		2		2

		5		5

		7		7

		9		9

		13		13

		14		14

		21		21

		23		23

		26		26

		28		28

		30		30

		33		33

		35		35

		37		37

		40		40

		42		42

		48		48

		50		50

		54		54

		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237



sCOD for Denitrification

DsCOD

Day

Change in sCOD (mg/L)

0

32

9.131

14

19.85

31

47.64

5

45.258

132

44.861

46

32.2761

14

10.68724

22.34

13.47815

43

7.17379

31

25.9402579

55.33

22.43844

62

34.63825

63

22.36830598

34

71.857

46

37.3405099

49.327

40.75205

78

35.40446

47

10.719

73

0

0

46.3352198

39.334

49.03744

47

28.44108

38

31.43049

56.667

30.3308

24

11.116

23

39.7

0

25.81955799

32.667

0

0

0

12

0

0

26.9563

0

38.2708

-1

25.8844

0

58.9942

34.8

7.3842

0

23.2245

28.5

0

0

44.0273

55.4

0

50

0

50

0

23.9

0

25

0

23.2

0

30

0

30

0

0

0

47.5

0

19.8

0

0

0

41

0

0

0

30.4

0

0

0

24.3

0

46.3

11.7909

49

38.8663

0

18.9369

14.9

20.2073

0

28.1076

18.9

14.2126

0

14.689

41.6

0

0

0

60.34

0

0

0

-31.6

0

0

0

20.7

3.176

-33.9

17.5871

62.6

14.8875

7.6

30.2117

0

11.2748

19.1

25.3286

0

7.7018

15

9.925

0

16.8328

7.2

35.0154

5.4786

7.4

32.1967

59.7

31.2042

28.9016

22.5

38.1517

46.8857

64.1

0

18.6193

48.3

0

0

45.1

11.4733

52.8

13.0216

3.2951

50.8

23.82

36.4446

40.2955

63.2

37.4768

33.9832

43.8

36.2064

95.3594

127.1

4.8037

0

52.1261

41.8

64.1552

26.8372

32.4

40.6925

67.7

42.7966

47.8782

48.3943

55.0242

29.2

25.4477

23.1848

49.5456

19

53.7538

46.3299

49.4265

66.9

10.1235

26.6

49.625

67.3709

71.4

51.2924

24.6934

32.7525

33.1

98.2178

45.4565

55.1

44.7419

67.2121

66.3

45.1786

44

14.0141

28.9413

22.3

46.2902

12.2

52.9201

41.6

37.9135

33.3083

55.3

18.262

43.5

32.5143

64.4



Nit vs Denit

		

		Qin		500				L/day

				0.5				m3/day

		V		0.12				m3

		SA		14				m2

		SRT		4				days

						INFL		MLSS		Effluent				RAS		Qwasting		SVI		SRT		HRT

		Date		Day		(mg/L)		(mg/L)		(mg/L)				(mg/L)		(L/day)		(ml/g)		(day)		(day)

		17-May		1				21.5		14		65.0336879433		47.5		0.25				0.3679472324		0.24

		18-May		2				29.5		24		89.2322695035		52		0.25				0.2946807625		0.24				Note:		If RAS=0, no sample taken

		21-May		5				21		35		63.5212765957		214		0.25		0.131		0.1435611132		0.24

		22-May		6				56		37.5		169.390070922		146		0.25		-		0.3577036702		0.24

		23-May		7				67		38		202.6631205674		45		0.25		-		0.422907489		0.24

		25-May		9				44		39		133.0921985816		0		0				0.2707692308		0.24

		29-May		13				48		22		145.1914893617		0		0				0.5236363636		0.24

		30-May		14				24		19		72.5957446809		0		0				0.3031578947		0.24

		31-May		15				29		35.5		87.719858156		0		0				0.196056338		0.24

		1-Jun		16				31		25		93.7695035461		0		0				0.2976		0.24

		4-Jun		19				42		74		127.0425531915		0		0				0.1362162162		0.24

		5-Jun		20				13		14		39.3226950355		0		0				0.2228571429		0.24

		6-Jun		21				14		9		42.3475177305		0		0				0.3733333333		0.24

		7-Jun		22				18		22		54.4468085106		0		0				0.1963636364		0.24

		8-Jun		23				31.5		13.75		95.2819148936		0		0				0.5498181818		0.24

		11-Jun		26				19		9		57.4716312057		0		0				0.5066666667		0.24

		12-Jun		27				83		13		251.0602836879		0		0				1.5323076923		0.24

		13-Jun		28				112		38		338.780141844		0		0				0.7073684211		0.24

		14-Jun		29				111		12		335.7553191489		0		0				2.22		0.24

		15-Jun		30				67		5.75		202.6631205674		0		0				2.7965217391		0.24

		18-Jun		33				71		6.5		214.7624113475		0		0				2.6215384615		0.24

		19-Jun		34				103		12		311.5567375887		0		0				2.06		0.24

		20-Jun		35				235		23.6		710.8333333333		0		0				2.3898305085		0.24

		21-Jun		36				109		67.5		329.7056737589		0		0				0.3875555556		0.24

		22-Jun		37				374		20		1131.2836879433		0		0				4.488		0.24

		25-Jun		40				456		42.5		1379.3191489362		0		0				2.5750588235		0.24

		26-Jun		41				194		86		586.8156028369		0		0				0.5413953488		0.24

		27-Jun		42				300		88.5		907.4468085106		0		0				0.813559322		0.24

		28-Jun		43				266		55		804.6028368794		0		0				1.1607272727		0.24

		29-Jun		44				3340		517.5		10102.9078014184		0		0				1.5489855072		0.24

		2-Jul		47				1525		65.5		4612.8546099291		0		0				5.5877862595		0.24

		3-Jul		48				960		47		2903.829787234		0		0				4.9021276596		0.24

		5-Jul		50				605		83		1830.0177304964		0		0				1.7493975904		0.24

		6-Jul		51				1165		127		3523.9184397163		0		0				2.2015748031		0.24

		9-Jul		54				1385		146		4189.3794326241		0		0				2.2767123288		0.24				Lost solids in clarifier due to leak

		10-Jul		55				612		220		1851.1914893617		0		0				0.6676363636		0.24

		11-Jul		56				940		211		2843.3333333333		0		0				1.0691943128		0.24

		12-Jul		57				595		86		1799.7695035461		0		0				1.6604651163		0.24

		13-Jul		58				573		53.5		1733.2234042553		0		0				2.5704672897		0.24

		16-Jul		61				995		57		3009.6985815603		0		0				4.1894736842		0.24

		17-Jul		62				543		27.5		1642.4787234043		0		0				4.7389090909		0.24

		18-Jul		63				862.5		128		2608.9095744681		0		0				1.6171875		0.24

		20-Jul		65				503		57		1521.4858156028		0		0				2.1178947368		0.24

		23-Jul		68				1505		67		4552.3581560284		0		0				5.3910447761		0.24				Heavy Rain

		24-Jul		69		86		306		39.5		925.5957446809		0		0				1.8592405063		0.24

		25-Jul		70				410		66		1240.1773049645		0		0				1.4909090909		0.24

		27-Jul		72		74		376		36		1137.3333333333		0		0				2.5066666667		0.24

		30-Jul		75		292.5		960		133.5		2903.829787234		0		0				1.7258426966		0.24				Rained Previous Evening

		31-Jul		76				1830		856		5535.4255319149		0		0				0.5130841121		0.24

		1-Aug		77				1845		168		5580.7978723404		0		0				2.6357142857		0.24

		2-Aug		78				1155		603		3493.670212766		0		0				0.4597014925		0.24

		3-Aug		79				720		92		2177.8723404255		0		0				1.8782608696		0.24

		6-Aug		82		72		625		104		1890.5141843972		0		0				1.4423076923		0.24

		7-Aug		83				81		121		245.0106382979				0				0.160661157		0.24

		8-Aug		84				50		305		151.2411347518				0				0.0393442623		0.24

		9-Aug		85		67.5		16		11		48.3971631206								0.3490909091		0.24

		10-Aug		86				41.5		20		125.530141844								0.498		0.24

		13-Aug		89		44		15		32		45.3723404255								0.1125		0.24

		14-Aug		90		125		13		19		39.3226950355								0.1642105263		0.24

		15-Aug		91		57.5		36		17.5		108.8936170213								0.4937142857		0.24

		16-Aug		92		38.5		27		14.5		81.670212766								0.4468965517		0.24

		17-Aug		93		57		102		38		308.5319148936								0.6442105263		0.24

		20-Aug		96		59		339		193		1025.414893617								0.4215544041		0.24				heavy rain

		21-Aug		97		44		684		19		2068.9787234043								8.64		0.24				heavy rain

		22-Aug		98								0										0.24				no solid samples

		23-Aug		99		44		232		31		701.7588652482								1.7961290323		0.24

		24-Aug		100		36		630		42		1905.6382978723								3.6		0.24

		27-Aug		103		47		482		159		1457.9645390071								0.7275471698		0.24

		28-Aug		104		55		378		96.5		1143.3829787234								0.9401036269		0.24

		29-Aug		105		43		191		131		577.7411347518								0.3499236641		0.24

		30-Aug		106		42.5		342		64		1034.4893617021								1.2825		0.24

		31-Aug		107		33.5		460		45		1391.4184397163								2.4533333333		0.24

		4-Sep		111		47		796		18.5		2407.7588652482								10.3264864865		0.24

		5-Sep		112		46.5		924		22		2794.9361702128								10.08		0.24

		6-Sep		113		59		688		88		2081.0780141844								1.8763636364		0.24

		7-Sep		114		46.5		382		55.5		1155.4822695036								1.6518918919		0.24

		10-Sep		117		48		564		53		1706								2.5539622642		0.24				tss sample of bottom of MLSS tank was 706

		11-Sep		118		60		734		40.5		2220.219858156								4.3496296296		0.24

		12-Sep		119		51		132		40.5		399.2765957447								0.7822222222		0.24

		13-Sep		120		62		104		28		314.5815602837								0.8914285714		0.24

		14-Sep		121		68.5		338		133		1022.390070922								0.609924812		0.24

		17-Sep		124		33		206		91.5		623.1134751773								0.5403278689		0.24

		18-Sep		125		54.5		272		45		822.7517730496								1.4506666667		0.24

		19-Sep		126		65		1362		97		4119.8085106383								3.3698969072		0.24

		20-Sep		127		53		1094		59.5		3309.1560283688								4.4127731092		0.24

		21-Sep		128		44		611		63		1848.1666666667								2.3276190476		0.24

		24-Sep		131		153		1220		680		3690.2836879433								0.4305882353		0.24

		25-Sep		132		39.5		744		165		2250.4680851064								1.0821818182		0.24

		26-Sep		133		45.5		536		143		1621.304964539								0.8995804196		0.24

		27-Sep		134		685		730		230		2208.1205673759								0.7617391304		0.24

		28-Sep		135		87		325		202		983.0673758865								0.3861386139		0.24

		1-Oct		138		525		45		50		136.1170212766								0.216		0.24

		2-Oct		139		101		126		100		381.1276595745								0.3024		0.24

		3-Oct		140		59		164		212.5		496.0709219858								0.1852235294		0.24

		4-Oct		141		88		122		50		369.0283687943								0.5856		0.24

		5-Oct		142		55		80		50		241.9858156028								0.384		0.24

		8-Oct		145		47.5		76		33		229.8865248227								0.5527272727		0.24

		9-Oct		146		131		47		94.5		142.1666666667								0.1193650794

		10-Oct		147		34.5		22		13.5		66.5460992908								0.3911111111

		11-Oct		148		62		22		340		66.5460992908								0.0155294118

		12-Oct		149		34		10		23		30.2482269504								0.1043478261

		15-Oct		152		43		7.5		51		22.6861702128								0.0352941176

		16-Oct		153		51.5		6.5		46.5		19.6613475177								0.0335483871

		17-Oct		154		93.75		10		16.5		30.2482269504								0.1454545455

		18-Oct		155		39		6.5		57		19.6613475177								0.0273684211

		19-Oct		156		71		6		62		18.1489361702								0.0232258065

		23-Oct		160		38		15.5		46.5		46.884751773								0.08

		24-Oct		161		26		21		40		63.5212765957								0.126

		25-Oct		162		10		21.5		82		65.0336879433								0.0629268293

		26-Oct		163		29.5		11		53.5		33.2730496454								0.0493457944

		29-Oct		166		43		18		30		54.4468085106								0.144

		30-Oct		167		80		19		63.5		57.4716312057								0.0718110236

		31-Oct		168		25		22.5		35.5		68.0585106383								0.1521126761

		1-Nov		169		51.5		35		29		105.8687943262								0.2896551724

		2-Nov		170		9.75		23.5		36		71.0833333333								0.1566666667

		5-Nov		173		64.5		5.2		34		15.7290780142								0.0367058824

		6-Nov		174		52		9.5		70		28.7358156028								0.0325714286

		7-Nov		175		9		12.9		104.5		39.020212766								0.0296267943

		8-Nov		176		11.5		5.5		208		16.6365248227								0.0063461538

		9-Nov		177		17		41.5		624		125.530141844								0.0159615385

		12-Nov		180		43		18.8		4.5		56.8666666667								1.0026666667

		13-Nov		181		34		470		99.5		1421.6666666667								1.1336683417

		14-Nov		182		18.25		7.5		30.5		22.6861702128								0.0590163934

		15-Nov		183		8.75		1		42.5		3.024822695								0.0056470588

		16-Nov		184		11.25		6.8		46		20.5687943262								0.0354782609

		19-Nov		187		25		2.8		10.75		8.4695035461								0.0625116279

		20-Nov		188		53		8.5		7.25		25.7109929078								0.2813793103

		21-Nov		189		22.25		8.7		6.5		26.3159574468								0.3212307692

		28-Nov		196		141		10.5		37.5		31.7606382979								0.0672

		29-Nov		197		75		3		11.5		9.0744680851								0.0626086957

		30-Nov		198		25.75		10.7		15.75		32.3656028369								0.163047619

		3-Dec		201		124.375		104.5		8.5		316.0939716312								2.9505882353

		4-Dec		202		107.5		21.5		50.5		65.0336879433								0.1021782178

		5-Dec		203		42.5		8		14.5		24.1985815603								0.1324137931

		6-Dec		204		35.5		3.5		11		10.5868794326								0.0763636364

		7-Dec		205		66.5		3.7		9.25		11.1918439716								0.096

		10-Dec		208		62		2.3		15.5		6.9570921986								0.0356129032

		11-Dec		209		268		12.2		23		36.9028368794								0.1273043478

		12-Dec		210		101		1		10.25		3.024822695								0.0234146341

		13-Dec		211		40.75		2.7		24.25		8.1670212766								0.0267216495

		14-Dec		212		98		5		14.5		15.1241134752								0.0827586207

		17-Dec		215		26.5		3.5		21		10.5868794326								0.04

		18-Dec		216		278		3.5		6		10.5868794326								0.14

		19-Dec		217		71		5		2.75		15.1241134752								0.4363636364

		20-Dec		218		74.5		3.5		5		10.5868794326								0.168

		21-Dec		219		54		5.5		10.5		16.6365248227								0.1257142857

		26-Dec		224		18.5		9		21.5		27.2234042553								0.1004651163

		27-Dec		225		109		11.5		18		34.7854609929								0.1533333333

		31-Dec		229		14.25		10.5		8.25		31.7606382979								0.3054545455

		2-Jan		231		30.5		4		6.5		12.0992907801								0.1476923077

		3-Jan		232		282		7.5		6.75		22.6861702128								0.2666666667

		4-Jan		233		118		12.5		10.5		37.8102836879								0.2857142857

		7-Jan		236		93.5		8.8		8.75		26.6184397163								0.2413714286

		8-Jan		237		116		10.5		8.25		31.7606382979								0.3054545455
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Temp

		

				Qin		500				L/day

						0.5				m3/day

				V		0.12				m3

				SA		14				m2

				SRT		4				days

								INFL		MLSS		Effluent		RAS		Qwasting		SVI		SRT		HRT		DX/Dt		N Assimilation				NH3-N				Loading		DNH3-N

				Date		Day		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(L/day)		(ml/g)		(day)		(day)						Day		Influent		Effluent				g/m3		(g/day)		(g/m2-day)

		1		17-May		1				21.5		14		47.5		0.25				0.3679472324		0.24		7.2		1.728		1		16		16		0.5714285714		0		0		0

		2		18-May		2				29.5		24		52		0.25				0.2946807625		0.24		3.15		0.756		2		18		15		0.6428571429		1.5		3		0.1071428571						Note:		If RAS=0, no sample taken

		5		21-May		5				21		35		214		0.25		0.131		0.1435611132		0.24		6.975		1.674		5		14		8		0.5		3		6		0.2142857143

		7		23-May		7				67		38		45		0.25		-		0.422907489		0.24		1.125		0.27		7		16		2		0.5714285714		7		14		0.5

		9		25-May		9				44		39		0		0				0.2707692308		0.24		29.7		7.128		9		19		2		0.6785714286		8.5		17		0.6071428571

		13		29-May		13				48		22		0		0				0.5236363636		0.24		10.35		2.484		13		20		1		0.7142857143		9.5		19		0.6785714286

		14		30-May		14				24		19		0		0				0.3031578947		0.24		3.15		0.756		14		17		2		0.6071428571		7.5		15		0.5357142857

		21		6-Jun		21				14		9		0		0				0.3733333333		0.24		5.0265		1.20636		21		12.66		1		0.4521428571		5.83		11.66		0.4164285714

		23		8-Jun		23				31.5		13.75		0		0				0.5498181818		0.24		9.675		2.322		23		18		1		0.6428571429		8.5		17		0.6071428571

		26		11-Jun		26				19		9		0		0				0.5066666667		0.24		6.975		1.674		26		19		2		0.6785714286		8.5		17		0.6071428571

		28		13-Jun		28				112		38		0		0				0.7073684211		0.24		12.44925		2.98782		28		21.66		0.666		0.7735714286		10.497		20.994		0.7497857143

		30		15-Jun		30				67		5.75		0		0				2.7965217391		0.24		13.95		3.348		30		18		0		0.6428571429		9		18		0.6428571429

		33		18-Jun		33				71		6.5		0		0				2.6215384615		0.24		14.175		3.402		33		21		0		0.75		10.5		21		0.75

		35		20-Jun		35				235		23.6		0		0				2.3898305085		0.24		7.65		1.836		35		16		1.66		0.5714285714		7.17		14.34		0.5121428571

		37		22-Jun		37				374		20		0		0				4.488		0.24		10.35		2.484		37		29		0		1.0357142857		14.5		29		1.0357142857

		40		25-Jun		40				456		42.5		0		0				2.5750588235		0.24		11.098575		2.663658		40		22		1.66		0.7857142857		10.17		20.34		0.7264285714

		42		27-Jun		42				300		88.5				0				0.813559322		0.24		17.55		4.212		42		19		1		0.6785714286		9		18		0.6428571429

		48		3-Jul		48				960		47				0				4.9021276596		0.24		10.575		2.538		48		19		5		0.6785714286		7		14		0.5

		50		5-Jul		50				605		83				0				1.7493975904		0.24		16.425		3.942		50		14		11		0.5		1.5		3		0.1071428571

		54		9-Jul		54				1385		146				0				2.2767123288		0.24		0		0		54		17		20		0.6071428571		-1.5		0		0

		56		11-Jul		56				940		211		0		0				1.0691943128		0.24		8.85015		2.124036		56		16		2.66		0.5714285714		6.67		13.34		0.4764285714

		58		13-Jul		58				573		53.5				0				2.5704672897		0.24		10.575		2.538		58		22		9		0.7857142857		6.5		13		0.4642857143

		61		16-Jul		61				995		57		0		0				4.1894736842		0.24		8.55		2.052		61		22		14		0.7857142857		4		8		0.2857142857

		63		18-Jul		63				862.5		128				0				1.6171875		0.24		12.750075		3.060018		63		19		10.33		0.6785714286		4.335		8.67		0.3096428571

		65		20-Jul		65				503		57				0				2.1178947368		0.24		5.4		1.296		65		16		8		0.5714285714		4		8		0.2857142857

		68		23-Jul		68				1505		67				0				5.3910447761		0.24		5.175		1.242		68		19		16		0.6785714286		1.5		3		0.1071428571

		69		24-Jul		69		86		306		39.5				0				1.8592405063		0.24		0		0		69		13		3		0.4642857143		5		10		0.3571428571

		70		25-Jul		70				410		66				0				1.4909090909		0.24		7.350075		1.764018		70		13.333		6		0.4761785714		3.6665		7.333		0.2618928571

		72		27-Jul		72		74		376		36		0		0				2.5066666667		0.24		0		0		72		15		17		0.5357142857		-1		0		0

		75		30-Jul		75		292.5		960		133.5		0		0				1.7258426966		0.24		2.7		0.648		75		7		7		0.25		0		0		0

		82		6-Aug		82		72		625		104		0		0				1.4423076923		0.24		0		0		82		12.2		19.97		0.4357142857		-3.885		0		0

		84		8-Aug		84				50		305				0				0.0393442623		0.24		0		0		84		12.93		5.57		0.4617857143		3.68		7.36		0.2628571429

		86		10-Aug		85		67.5		16		11								0.3490909091		0.24		-0.225		-0.054		86		15.45		5.81		0.5517857143		4.82		9.64		0.3442857143

		90		14-Aug		91		57.5		36		17.5								0.4937142857		0.24		0		0		91		15.32		0.4		0.5471428571		7.46		14.92		0.5328571429

		91		15-Aug		92		38.5		27		14.5								0.4468965517		0.24		7.83		1.8792		92		11.67		9.79		0.4167857143		0.94		1.88		0.0671428571

		96		20-Aug		96		59		339		193								0.4215544041		0.24		6.4125		1.539		96		14.69		8.81		0.5246428571		2.94		5.88		0.21

		97		21-Aug		97		44		684		19								8.64		0.24		0		0		97		10.97		10.28		0.3917857143		0.345		0.69		0.0246428571

		99		23-Aug		99		44		232		31								1.7961290323		0.24		12.465		2.9916		99		12.29		6.96		0.4389285714		2.665		5.33		0.1903571429

		100		24-Aug		100		36		630		42								3.6		0.24		11.25		2.7		100		12.41		9.35		0.4432142857		1.53		3.06		0.1092857143						Heavy Rain

		104		27-Aug		103		47		482		159								0.7275471698		0.24		11.25		2.7		103		15.68		13.43		0.56		1.125		2.25		0.0803571429

		105		28-Aug		104		55		378		96.5								0.9401036269		0.24		5.3775		1.2906		104		16.37		13.84		0.5846428571		1.265		2.53		0.0903571429

		106		29-Aug		105		43		191		131								0.3499236641		0.24		5.625		1.35		105		14.99		12.61		0.5353571429		1.19		2.38		0.085

		107		30-Aug		106		42.5		342		64								1.2825		0.24		5.22		1.2528		106		15.66		13.4		0.5592857143		1.13		2.26		0.0807142857						Rained Previous Evening

				31-Aug		107		33.5		460		45								2.4533333333		0.24		6.75		1.62		107		19.54		5.73		0.6978571429		6.905		13.81		0.4932142857

				4-Sep		111		47		796		18.5								10.3264864865		0.24		6.75		1.62		111		15.42		10.51		0.5507142857		2.455		4.91		0.1753571429

				5-Sep		112		46.5		924		22								10.08		0.24		0		0		112		14.88		7.79		0.5314285714		3.545		7.09		0.2532142857

				6-Sep		113		59		688		88								1.8763636364		0.24		10.6875		2.565		113		17.98		4.31		0.6421428571		6.835		13.67		0.4882142857

				7-Sep		114		46.5		382		55.5								1.6518918919		0.24		4.455		1.0692		114		17.24		7.86		0.6157142857		4.69		9.38		0.335

				10-Sep		117		48		564		53								2.5539622642		0.24		0		0		117		17.2		8.26		0.6142857143		4.47		8.94		0.3192857143

				11-Sep		118		60		734		40.5								4.3496296296		0.24		9.225		2.214		118		15.94		9		0.5692857143		3.47		6.94		0.2478571429

				12-Sep		119		51		132		40.5								0.7822222222		0.24		0		0		119		9.89		4.4		0.3532142857		2.745		5.49		0.1960714286

				13-Sep		120		62		104		28								0.8914285714		0.24		6.84		1.6416		120		13.34		7.45		0.4764285714		2.945		5.89		0.2103571429

				14-Sep		121		68.5		338		133								0.609924812		0.24		0		0		121		13.25		9.67		1.79		1.79		3.58		0.1278571429

				17-Sep		124		33		206		91.5								0.5403278689		0.24		5.4675		1.3122		124		14.88		9.31		2.785		2.785		5.57		0.1989285714

				18-Sep		125		54.5		272		45								1.4506666667		0.24		10.4175		2.5002		125		15.39		9.5		2.945		2.945		5.89		0.2103571429

				19-Sep		126		65		1362		97								3.3698969072		0.24		11.025		2.646		126		17.34		9.87		3.735		3.735		7.47		0.2667857143

				20-Sep		127		53		1094		59.5								4.4127731092		0.24		0		0		127		14.39		10.39		2		2		4		0.1428571429

				21-Sep		128		44		611		63								2.3276190476		0.24		3.3525		0.8046		128		17.09		12.95		2.07		2.07		4.14		0.1478571429						heavy rain

				24-Sep		131		153		1220		680								0.4305882353		0.24		0		0		131		80.32		287.51		-103.595		0		-207.19		0

				25-Sep		132		39.5		744		165								1.0821818182		0.24		4.2525		1.0206		132		19.81		744.05		-362.12		0		-724.24		0

				26-Sep		133		45.5		536		143								0.8995804196		0.24		0		0		133		17.3		139.15		-60.925		0		-121.85		0

				27-Sep		134		685		730		230								0.7617391304		0.24		9.36		2.2464		134		87		85.8		0.6		0.6		1.2		0.0494505495

				28-Sep		135		87		325		202								0.3861386139		0.24		0		0		135		14.35		21.88		-3.765		0		-7.53		0

				1-Oct		138		525		45		50								0.216		0.24		13.5765		3.25836		138		15.43		14.22		0.605		0.605		1.21		0.0498626374

				2-Oct		139		101		126		100								0.3024		0.24		0		0		139		16.42		11.52		2.45		2.45		4.9		0.2019230769

				3-Oct		140		59		164		212.5								0.1852235294		0.24		-7.11		-1.7064		140		14.31		10.08		2.115		2.115		4.23		0.1743131868

				4-Oct		141		88		122		50								0.5856		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				5-Oct		142		55		80		50								0.384		0.24		4.6575		1.1178		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				8-Oct		145		47.5		76		33								0.5527272727		0.24		-7.6275		-1.8306		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				9-Oct		146		131		47		94.5								0.1193650794		0.24		14.085		3.3804		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				10-Oct		147		34.5		22		13.5								0.3911111111		0.24		1.71		0.4104		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				11-Oct		148		62		22		340								0.0155294118		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				12-Oct		149		34		10		23								0.1043478261		0.24		4.2975		1.0314		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				15-Oct		152		43		7.5		51								0.0352941176		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				16-Oct		153		51.5		6.5		46.5								0.0335483871		0.24		3.375		0.81		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				17-Oct		154		93.75		10		16.5								0.1454545455		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				18-Oct		155		39		6.5		57								0.0273684211		0.24		1.62		0.3888		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				19-Oct		156		71		6		62								0.0232258065		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				23-Oct		160		38		15.5		46.5								0.08		0.24		1.665		0.3996		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				24-Oct		161		26		21		40								0.126		0.24		13.4325		3.2238		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				25-Oct		162		10		21.5		82								0.0629268293		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				26-Oct		163		29.5		11		53.5								0.0493457944		0.24		5.0625		1.215		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				29-Oct		166		43		18		30								0.144		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				30-Oct		167		80		19		63.5								0.0718110236		0.24		14.4225		3.4614		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				31-Oct		168		25		22.5		35.5								0.1521126761		0.24		0		0		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

				1-Nov		169		51.5		35		29								0.2896551724		0.24		10.8675		2.6082		141		18.35		10.25		4.05		4.05		8.1		0.3337912088

								78.8776595745		342.8255813953
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		23.2

		0.2103571429

		23.9

		24.2

		24.4

		25.1

		25.7

		25.9

		24.1

		23.9

		25.2

		25.7

		25.8

		0.2835164835

		26.1

		26.9

		26.3

		0.1978021978

		22.1

		21.3

		22.8

		23.6

		24.2

		24.7

		23.2

		22.7

		22.4

		22

		0.2660027473

		22.7

		23.2

		23.7

		23.5

		0.3370879121

		22.8

		0.3080357143

		19.1

		19.1

		0.3531593407

		21.4

		21.5

		21.3

		21.1

		20.4

		20.2

		0.2600274725

		23.5

		23.3

		23.1

		23.1

		22.7

		22.6

		20.1

		19.8

		0.0591263736

		0.1821428571

		0.2465934066



Temp

Rate

0

0.1071428571

0.2142857143

0.5

0.6071428571

0.6785714286

0.5357142857

0.4164285714

0.6071428571

0.6071428571

0.7497857143

0.6428571429

0.75

0.5121428571

1

0.7264285714

0.6428571429

0.5

0.1071428571

0

0.4764285714

0.4642857143

0.2857142857

0.3096428571

0.2857142857

0.1071428571

0.3571428571

0.2618928571

0

0

0

0.3442857143

0.2328571429

0.5328571429

0.0671428571

0.21

0.0246428571

0.3960714286

0.1903571429

0.1092857143

0.0803571429

0.0903571429

0.085

0.0807142857

0.4932142857

0.1753571429

0.2532142857

0.4882142857

0.335

0.3192857143

0.2478571429

0.1960714286

0.2103571429

0.1278571429

0.1989285714

0.2667857143

0.1428571429

0.1478571429

0.0498626374

0.2019230769

0.1743131868

0.3337912088

0.1376373626

0.0993131868

0.0925137363

0.0968406593

0.0675824176

0.2614697802

0.2699175824

0.2744505495

0.2655906593

0.3311126374

0.2149038462

0.3127747253

0.1250686813

0.1596840659

0.2808379121

0.2472527473

0.1328983516

0.2427197802

0.3492445055

0.2462225275

0.6016483516

0.2208791209

0.4013736264

0.3605769231

0.1809065934

0.2272664835

0.2357142857

0.2612637363

0.2950549451

0.1409340659

0.0893901099

0.182282967

0.1961538462

0.1706538462

0.1839642857



Rate

		1		9

		2		13

		5		14

		7		21

		9		23

		13		26

		14		28

		21		30

		23		33

		26		35

		28		37

		30		40

		33		42

		35		48

		37		50

		40		54

		42		56

		48		58

		50		61

		54		63

		56		65

		58		68

		61		69

		63		70

		65		72

		68		75

		69		82

		70		84

		72		86

		75		90

		82		91

		84		92

		86		96

		90		97

		91		98

		92		99

		96		100

		97		103

		98		104

		99		105

		100		106

		103		107

		104		110

		105		111

		106		112

		107		113

		110		114

		111		116

		112		117

		113		118

		114		119

		116		120

		117		121

		118		123

		119		124

		120		125

		121		126

		123		127

		124		128

		125		130

		126		131

		127		132

		128		133

		130		134

		131		135

		132		138

		133		139

		134		140

		135		141

		138		142

		139		144

		140		145

		141		146

		142		147

		144		148

		145		149

		146		152

		147		153

		148		154

		149		155

		152		156

		153		160

		154		161

		155		162

		156		163

		160		166

		161		167

		162		168

		163		169

		166		170

		167		173

		168		174

		169		175

		170		176

		173		177

		174		180

		175		181

		176		182

		177		183

		180		184

		181		187

		182		188

		183		189

		184		196

		187		197

		188		198

		189		201

		196		202

		197		203

		198		204

		201		205

		202		208

		203		209

		204		210

		205		211

		208		212

		209		215

		210		216

		211		217

		212		218

		215		219

		216		224

		217		225

		218		226

		219		229

		224		231

		225		232

		226		233

		229		236

		231		237

		232

		233

		236

		237



Temperature

Nitrification Rate

Day

Temperature (oC)

Nitrification Rate (gN m-2 day-1)

20.8

0

20.2

0.1071428571

20.3

0.2142857143

20.2

0.5

24

0.6071428571

23.1

0.6785714286

23.2

0.5357142857

22.8

0.4164285714

23

0.6071428571

23.3

0.6071428571

23

0.7497857143

22.6

0.6428571429

24.9

0.75

23.9

0.5121428571

23.9

1

24.3

0.7264285714

25.7

0.6428571429

24.3

0.5

23.08

0.1071428571

25.8

0

25.3

0.4764285714

25.8

0.4642857143

26.1

0.2857142857

26

0.3096428571

26.6

0.2857142857

25.7

0.1071428571

25.7

0.3571428571

26.1

0.2618928571

26

0

26.9

0

27.2

0

0.2628571429

27.2

0.3442857143

26

0.2328571429

26.6

0.5328571429

27.2

0.0671428571

23.7

0.21

22.8

0.0246428571

22.3

0.3960714286

23.5

0.1903571429

24.5

0.1092857143

26.5

0.0803571429

26

0.0903571429

26

0.085

26.2

0.0807142857

26

0.4932142857

0.2353571429

26.4

0.1753571429

25.8

0.2532142857

26.1

0.4882142857

26

0.335

0.3821428571

26.6

0.3192857143

26.5

0.2478571429

24.8

0.1960714286

23.8

0.2103571429

24.5

0.1278571429

0.3782142857

23.2

0.1989285714

0.2103571429

23.9

0.2667857143

24.2

0.1428571429

24.4

0.1478571429

0.0498626374

25.1

0.2019230769

0.1743131868

0.3337912088

25.7

0.1376373626

25.9

0.2835164835

24.1

0.0993131868

23.9

0.0925137363

25.2

0.0968406593

25.7

0.1978021978

25.8

0.0675824176

0.2614697802

26.1

0.2699175824

26.9

0.2744505495

26.3

0.2655906593

0.3311126374

22.1

0.2149038462

21.3

0.3127747253

22.8

0.1250686813

23.6

0.1596840659

24.2

0.2660027473

24.7

0.2808379121

23.2

0.2472527473

22.7

0.1328983516

22.4

0.2427197802

22

0.3370879121

0.3492445055

22.7

0.3080357143

23.2

0.2462225275

23.7

0.6016483516

23.5

0.3531593407

0.2208791209

22.8

0.4013736264

0.3605769231

19.1

0.1809065934

19.1

0.2272664835

0.2357142857

21.4

0.2600274725

21.5

0.2612637363

21.3

0.2950549451

21.1

0.1409340659

20.4

0.0893901099

20.2

0.182282967

0.1961538462

23.5

0.1706538462

23.3

0.1839642857

23.1

0.0591263736

23.1

0.1821428571

22.7

0.2465934066

22.6

0.1606153846

20.1

0.0875769231

19.8

0.1142307692

21.5

0.3156923077

21.9

0.1608461538

23

0.1441153846

22.2

0.2090769231

0.1863461538

20.2

0.1251923077

20.7

0.1636153846

21.3

0.1535769231

22.6

0.1686923077

0.1392692308

20.2

0.1731923077

20.1

0.1708846154

0.2033076923

18.1

17.8

17.9

18.5



loading vs removal

		1		1

		2		2

		5		5

		7		7

		9		9

		13		13

		14		14

		21		21

		23		23

		26		26

		28		28

		30		30

		33		33

		35		35

		37		37

		40		40

		42		42

		48		48

		50		50

		54		54

		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237



Temperature

Effluent Ammonia

Day

Temperature (oC)

Effluent Ammonia (gN m-3)

20.8

16

20.2

15

20.3

8

20.2

2

24

2

23.1

1

23.2

2

22.8

1

23

1

23.3

2

23

0.666

22.6

0

24.9

0

23.9

1.66

23.9

0

24.3

1.66

25.7

1

24.3

5

23.08

11

25.8

20

25.3

2.66

25.8

9

26.1

14

26

10.33

26.6

8

25.7

16

25.7

3

26.1

6

26

17

26.9

7

27.2

19.97

5.57

27.2

5.81

26

7.01

26.6

0.4

27.2

9.79

23.7

8.81

22.8

10.28

22.3

3.48

23.5

6.96

24.5

9.35

26.5

13.43

26

13.84

26

12.61

26.2

13.4

26

5.73

9.82

26.4

10.51

25.8

7.79

26.1

4.31

26

7.86

8.3

26.6

8.26

26.5

9

24.8

4.4

23.8

7.45

24.5

9.67

10.03

23.2

9.31

9.5

23.9

9.87

24.2

10.39

24.4

12.95

20.75

25.1

20

21

22

25.7

19

25.9

21.88

24.1

14.22

23.9

11.52

25.2

10.08

25.7

10.25

25.8

8.38

11.7

26.1

11.81

26.9

11.21

26.3

5.32

3.29

22.1

0.52

21.3

1.2

22.8

0.93

23.6

0.88

24.2

2

24.7

1.15

23.2

0.5

22.7

0.44

22.4

0.31

22

0.29

0.1

22.7

0.24

23.2

0.19

23.7

7.28

23.5

3.13

0.21

22.8

0.45

1

19.1

3.82

19.1

0.15

0.48

21.4

0.79

21.5

6.94

21.3

6.85

21.1

6.41

20.4

4.75

20.2

3.65

0.46

23.5

5.85

23.3

6.21

23.1

10.47

23.1

2.79

22.7

4.14

22.6

3.59

20.1

3.68

19.8

4.14

21.5

4.22

21.9

1.82

23

2.31

22.2

1.57

0.46

20.2

0.22

20.7

0.92

21.3

0.33

22.6

0.52

0.46

20.2

0

20.1

0.17

0.15

6.53

18.1

4.82

17.8

5.08

1.73

17.9

0.5

18.5

0.36



loading vs removal (3)

		1		1

		2		2

		5		5

		7		7

		9		9

		13		13

		14		14

		21		21

		23		23

		26		26

		28		28

		30		30

		33		33

		35		35

		37		37

		40		40

		42		42

		48		48

		50		50

		54		54

		56		56

		58		58

		61		61

		63		63

		65		65

		68		68

		69		69

		70		70

		72		72

		75		75

		82		82

		84		84

		86		86

		90		90

		91		91

		92		92

		96		96

		97		97

		98		98

		99		99

		100		100

		103		103

		104		104

		105		105

		106		106

		107		107

		110		110

		111		111

		112		112

		113		113

		114		114

		116		116

		117		117

		118		118

		119		119

		120		120

		121		121

		123		123

		124		124

		125		125

		126		126

		127		127

		128		128

		130		130

		131		131

		132		132

		133		133

		134		134

		135		135

		138		138

		139		139

		140		140

		141		141

		142		142

		144		144

		145		145

		146		146

		147		147

		148		148

		149		149

		152		152

		153		153

		154		154

		155		155

		156		156

		160		160

		161		161

		162		162

		163		163

		166		166

		167		167

		168		168

		169		169

		170		170

		173		173

		174		174

		175		175

		176		176

		177		177

		180		180

		181		181

		182		182

		183		183

		184		184

		187		187

		188		188

		189		189

		196		196

		197		197

		198		198

		201		201

		202		202

		203		203

		204		204

		205		205

		208		208

		209		209

		210		210

		211		211

		212		212

		215		215

		216		216

		217		217

		218		218

		219		219

		224		224

		225		225

		226		226

		229		229

		231		231

		232		232

		233		233

		236		236

		237		237

		HRT		HRT



Nitrification Rate

Denitrification Rate

Day

Rate (gN m-2 day-1)

0

0

0.1071428571

0.0821428571

0.2142857143

0.1785714286

0.5

0.4285714286

0.6071428571

0.4071428571

0.6785714286

0.4035714286

0.5357142857

0.2903571429

0.4164285714

0.0961428571

0.6071428571

0.12125

0.6071428571

0.0645357143

0.7497857143

0.2333596429

0.6428571429

0.2018571429

0.75

0.3116071429

0.5121428571

0.2012262143

1

0.6464285714

0.7264285714

0.3359167857

0.6428571429

0.3666071429

0.5

0.3185

0.1071428571

0.0964285714

0

0

0.4764285714

0.4168335714

0.4642857143

0.4411428571

0.2857142857

0.2558571429

0.3096428571

0.28275

0.2857142857

0.2728571429

0.1071428571

0.1

0.3571428571

0.3571428571

0.2618928571

0.2322738214

0

0

0

0

0

0

0.2628571429

0.2425

0.3442857143

0.3442857143

0.2328571429

0.2328571429

0.5328571429

0.5307142857

0.0671428571

0.0664285714

0.21

0.2089285714

0.0246428571

0

0.3960714286

0.3960714286

0.1903571429

0

0.1092857143

0

0.0803571429

0

0.0903571429

0

0.085

0

0.0807142857

0

0.4932142857

0

0.2353571429

0

0.1753571429

0

0.2532142857

0

0.4882142857

0

0.335

0

0.3821428571

0

0.3192857143

0

0.2478571429

0

0.1960714286

0

0.2103571429

0

0.1278571429

0.1060714286

0.3782142857

0.3496428571

0.1989285714

0.1703571429

0.2103571429

0.1817857143

0.2667857143

0.2528571429

0.1428571429

0.1278571429

0.1478571429

0.1321428571

0

0

0

0

0

0

0.0498626374

0.032967033

0.2019230769

0.1825549451

0.1743131868

0.154532967

0.3337912088

0.3135989011

0.1376373626

0.117032967

0.2835164835

0.2629120879

0.0993131868

0.0799450549

0.0925137363

0.0892857143

0.0968406593

0.0873626374

0.1978021978

0.1817307692

0.0675824176

0.0284340659

0.2614697802

0.1671016484

0.2699175824

0.1619505495

0.2744505495

0.15

0.2655906593

0.1980082418

0.3311126374

0.2433379121

0.2149038462

0

0.3127747253

0.0966346154

0.1250686813

0

0.1596840659

0

0.2660027473

0.0595467033

0.2808379121

0.0675824176

0.2472527473

0.0171016484

0.1328983516

0.1236263736

0.2427197802

0.1891483516

0.3370879121

0.2091346154

0.3492445055

0.1945054945

0.3080357143

0.1763736264

0.2462225275

0.1879120879

0.6016483516

0.4949175824

0.3531593407

0.0249313187

0.2208791209

0

0.4013736264

0.2705357143

0.3605769231

0.332967033

0.1809065934

0.1392857143

0.2272664835

0.2111950549

0.2357142857

0.2221153846

0.2600274725

0.248489011

0.2612637363

0.2511675824

0.2950549451

0.2855769231

0.1409340659

0.1320741758

0.0893901099

0.0818241758

0.182282967

0.1748571429

0.1961538462

0.1897087912

0.1706538462

0.1635082418

0.1839642857

0.1744368132

0.0591263736

0.035728022

0.1821428571

0.1751373626

0.2465934066

0.2377664835

0.1606153846

0.1490769231

0.0875769231

0.0717692308

0.1142307692

0.0951923077

0.3156923077

0.2854615385

0.1608461538

0.1321153846

0.1441153846

0.1300384615

0.2090769231

0.1953461538

0.1863461538

0.1313076923

0.1251923077

0.0407307692

0.1636153846

0.0841153846

0.1535769231

0.1345384615

0.1686923077

0.1538076923

0.1392692308

0.1101923077

0.1731923077

0.0968076923

0.1708846154

0.0530769231

0.2033076923

0.0945

0



loading vs removal (2)

		0.6428571429		0.5714285714		0.5714285714		0.206456044		0.2402884615		0.0928846154

		0.5		0.6428571429		0.6428571429		0.2655906593		0.2464532967		0.1167692308

		0.5714285714		0.5		0.5		0.0782967033		0.2222142857		0.3263076923

		0.6785714286		0.5714285714		0.5714285714		0.2861950549		0.2419697802		0.1646538462

		0.7142857143		0.6785714286		0.6785714286		0.2890796703		0.1182527473		0.1501153846

		0.6071428571		0.7142857143		0.7142857143		0.2925824176		0.2076428571		0.2143846154

		0.4521428571		0.6071428571		0.6071428571		0.3067994505		0.2789587912		0.1863461538

		0.6428571429		0.4521428571		0.4521428571		0.3548076923		0.1606153846		0.1271538462

		0.6785714286		0.6428571429		0.6428571429		0.225206044				0.1653461538

		0.7735714286		0.6785714286		0.6785714286		0.3218406593				0.2289230769

		0.6428571429		0.7735714286		0.7735714286		0.131456044				0.2243076923

		0.75		0.6428571429		0.6428571429		0.1656593407				0.1978846154

		0.5714285714		0.75		0.75		0.2680631868				0.1931538462

		1		0.5714285714		0.5714285714		0.285782967				0.1766538462

		0.7857142857		1		1		0.2511675824				0.2074615385

		0.6785714286		0.7857142857		0.7857142857		0.2828983516

		0.6785714286		0.6785714286		0.6785714286		0.3072115385

		0.5		0.6785714286		0.6785714286		0.3414148352

		0.6071428571		0.5		0.5		0.3585164835

		0.5714285714		0.6071428571		0.6071428571		0.3286401099

		0.7857142857		0.5714285714		0.5714285714		0.3249313187

		0.7857142857		0.7857142857		0.7857142857		0.604739011

		0.6785714286		0.7857142857		0.7857142857		0.3630494505

		0.5714285714		0.6785714286		0.6785714286		0.2371565934

		0.6785714286		0.5714285714		0.5714285714		0.5443681319

		0.4642857143		0.6785714286		0.6785714286		0.501717033

		0.4761785714		0.4642857143		0.4642857143		0.3129807692

		0.5357142857		0.4761785714		0.4761785714		0.3251373626

		0.25		0.5357142857		0.5357142857		0.3109203297

		0.4357142857		0.25		0.25		0.2695054945

		0.4617857143		0.4357142857		0.4357142857		0.3817994505

		0.5517857143		0.4617857143		0.4617857143		0.4230082418

		0.4832142857		0.5517857143		0.5517857143		0.3566620879

		0.5471428571		0.4832142857		0.4832142857

		0.4167857143		0.5471428571		0.5471428571

		0.5246428571		0.4167857143		0.4167857143

		0.3917857143		0.5246428571		0.5246428571

		0.5203571429		0.3917857143		0.3917857143

		0.4389285714		0.5203571429		0.5203571429

		0.4432142857		0.4389285714		0.4389285714

		0.56		0.4432142857		0.4432142857

		0.5846428571		0.56		0.56

		0.5353571429		0.5846428571		0.5846428571

		0.5592857143		0.5353571429		0.5353571429

		0.6978571429		0.5592857143		0.5592857143

		0.5860714286		0.6978571429		0.6978571429

		0.5507142857		0.5860714286		0.5860714286

		0.5314285714		0.5507142857		0.5507142857

		0.6421428571		0.5314285714		0.5314285714

		0.6157142857		0.6421428571		0.6421428571

		0.6785714286		0.6157142857		0.6157142857

		0.6142857143		0.6785714286		0.6785714286

		0.5692857143		0.6142857143		0.6142857143

		0.3532142857		0.5692857143		0.5692857143

		0.4764285714		0.3532142857		0.3532142857

		0.4732142857		0.4764285714		0.4764285714

		0.7364285714		0.4732142857		0.4732142857

		0.5314285714		0.7364285714		0.7364285714

		0.5496428571		0.5314285714		0.5314285714

		0.6192857143		0.5496428571		0.5496428571

		0.5139285714		0.6192857143		0.6192857143

		0.6103571429		0.5139285714		0.5139285714

		0.6358516484		0.6103571429		0.6103571429

		0.6766483516		0.5378571429		0.5378571429

		0.5896978022		0.7142857143		0.7142857143

		0.7561813187		0.7075		0.7075

		0.482967033		0.6178571429		0.6178571429

		0.7656593407		0.782967033		0.782967033

		0.585989011		0.5913461538		0.5913461538

		0.323489011		0.6358516484		0.6358516484

				0.6766483516		0.6766483516

				0.5896978022		0.5896978022

				0.7561813187		0.7561813187

				0.482967033		0.482967033

				0.7656593407		0.7656593407

				0.585989011		0.585989011

				0.323489011		0.323489011

				0.206456044		0.206456044

				0.2655906593		0.2655906593

				0.0782967033		0.0782967033

				0.2861950549		0.2861950549

				0.2890796703		0.2890796703

				0.2925824176		0.2925824176

				0.3067994505		0.3067994505

				0.3548076923		0.3548076923

				0.225206044		0.225206044

				0.3218406593		0.3218406593

				0.131456044		0.131456044

				0.1656593407		0.1656593407

				0.2680631868		0.2680631868

				0.285782967		0.285782967

				0.2511675824		0.2511675824

				0.2828983516		0.2828983516

				0.3072115385		0.3072115385

				0.3414148352		0.3414148352

				0.3585164835		0.3585164835

				0.3286401099		0.3286401099

				0.3249313187		0.3249313187

				0.604739011		0.604739011

				0.3630494505		0.3630494505

				0.2371565934		0.2371565934

				0.5443681319		0.5443681319

				0.501717033		0.501717033

				0.3129807692		0.3129807692

				0.3251373626		0.3251373626

				0.3109203297		0.3109203297

				0.2695054945		0.2695054945



100% Nitrification

50% Nitrification

A

B

C

D

Nitrogen Loading (gN m-2 day-1)

Nitrification Rate (gN m-2 day-1)

0.1071428571

0.5714285714

0.2857142857

0.0968406593

0.182282967

0.0875769231

0.2142857143

0.6428571429

0.3214285714

0.1978021978

0.1961538462

0.1142307692

0.5

0.5

0.25

0.0675824176

0.1706538462

0.3156923077

0.6071428571

0.5714285714

0.2857142857

0.2614697802

0.1839642857

0.1608461538

0.6785714286

0.6785714286

0.3392857143

0.2699175824

0.0591263736

0.1441153846

0.5357142857

0.7142857143

0.3571428571

0.2744505495

0.1821428571

0.2090769231

0.4164285714

0.6071428571

0.3035714286

0.2655906593

0.2465934066

0.1863461538

0.6071428571

0.4521428571

0.2260714286

0.3311126374

0.1251923077

0.6071428571

0.6428571429

0.3214285714

0.2149038462

0.1636153846

0.7497857143

0.6785714286

0.3392857143

0.3127747253

0.1535769231

0.6428571429

0.7735714286

0.3867857143

0.1250686813

0.1686923077

0.75

0.6428571429

0.3214285714

0.1596840659

0.1392692308

0.5121428571

0.75

0.375

0.2660027473

0.1731923077

1

0.5714285714

0.2857142857

0.2808379121

0.1708846154

0.7264285714

1

0.5

0.2472527473

0.2033076923

0.6428571429

0.7857142857

0.3928571429

0.1328983516

0.5

0.6785714286

0.3392857143

0.2427197802

0.1071428571

0.6785714286

0.3392857143

0.3370879121

0

0.5

0.25

0.3492445055

0.4764285714

0.6071428571

0.3035714286

0.3080357143

0.4642857143

0.5714285714

0.2857142857

0.2462225275

0.2857142857

0.7857142857

0.3928571429

0.6016483516

0.3096428571

0.7857142857

0.3928571429

0.3531593407

0.2857142857

0.6785714286

0.3392857143

0.2208791209

0.1071428571

0.5714285714

0.2857142857

0.4013736264

0.3571428571

0.6785714286

0.3392857143

0.3605769231

0.2618928571

0.4642857143

0.2321428571

0.1809065934

0

0.4761785714

0.2380892857

0.2272664835

0

0.5357142857

0.2678571429

0.2357142857

0

0.25

0.125

0.2600274725

0.2628571429

0.4357142857

0.2178571429

0.2612637363

0.3442857143

0.4617857143

0.2308928571

0.2950549451

0.2328571429

0.5517857143

0.2758928571

0.1409340659

0.5328571429

0.4832142857

0.2416071429

0.0671428571

0.5471428571

0.2735714286

0.21

0.4167857143

0.2083928571

0.0246428571

0.5246428571

0.2623214286

0.3960714286

0.3917857143

0.1958928571

0.1903571429

0.5203571429

0.2601785714

0.1092857143

0.4389285714

0.2194642857

0.0803571429

0.4432142857

0.2216071429

0.0903571429

0.56

0.28

0.085

0.5846428571

0.2923214286

0.0807142857

0.5353571429

0.2676785714

0.4932142857

0.5592857143

0.2796428571

0.2353571429

0.6978571429

0.3489285714

0.1753571429

0.5860714286

0.2930357143

0.2532142857

0.5507142857

0.2753571429

0.4882142857

0.5314285714

0.2657142857

0.335

0.6421428571

0.3210714286

0.3821428571

0.6157142857

0.3078571429

0.3192857143

0.6785714286

0.3392857143

0.2478571429

0.6142857143

0.3071428571

0.1960714286

0.5692857143

0.2846428571

0.2103571429

0.3532142857

0.1766071429

0.1278571429

0.4764285714

0.2382142857

0.3782142857

0.4732142857

0.2366071429

0.1989285714

0.7364285714

0.3682142857

0.2103571429

0.5314285714

0.2657142857

0.2667857143

0.5496428571

0.2748214286

0.1428571429

0.6192857143

0.3096428571

0.1478571429

0.5139285714

0.2569642857

0.0498626374

0.6103571429

0.3051785714

0.2019230769

0.5378571429

0.2689285714

0.1743131868

0.7142857143

0.3571428571

0.3337912088

0.7075

0.35375

0.1376373626

0.6178571429

0.3089285714

0.2835164835

0.782967033

0.3914835165

0.0993131868

0.5913461538

0.2956730769

0.0925137363

0.6358516484

0.3179258242

0.6766483516

0.3383241758

0.5896978022

0.2948489011

0.7561813187

0.3780906593

0.482967033

0.2414835165

0.7656593407

0.3828296703

0.585989011

0.2929945055

0.323489011

0.1617445055

0.206456044

0.103228022

0.2655906593

0.1327953297

0.0782967033

0.0391483516

0.2861950549

0.1430975275

0.2890796703

0.1445398352

0.2925824176

0.1462912088

0.3067994505

0.1533997253

0.3548076923

0.1774038462

0.225206044

0.112603022

0.3218406593

0.1609203297

0.131456044

0.065728022

0.1656593407

0.0828296703

0.2680631868

0.1340315934

0.285782967

0.1428914835

0.2511675824

0.1255837912

0.2828983516

0.1414491758

0.3072115385

0.1536057692

0.3414148352

0.1707074176

0.3585164835

0.1792582418

0.3286401099

0.1643200549

0.3249313187

0.1624656593

0.604739011

0.3023695055

0.3630494505

0.1815247253

0.2371565934

0.1185782967

0.5443681319

0.2721840659

0.501717033

0.2508585165

0.3129807692

0.1564903846

0.3251373626

0.1625686813

0.3109203297

0.1554601648

0.2695054945



sCOD-N vs Nitrification

		0.206456044		0.2402884615		0.0928846154				0

		0.2655906593		0.2464532967		0.1167692308		0.0803571429		0.1071428571

		0.0782967033		0.2222142857		0.3263076923		0.1607142857		0.2142857143

		0.2861950549		0.2419697802		0.1646538462		0.375		0.5

		0.2890796703		0.1182527473		0.1501153846		0.4553571429		0.6071428571

		0.2925824176		0.2076428571		0.2143846154		0.5089285714		0.6785714286

		0.3067994505		0.2789587912		0.1863461538		0.4017857143		0.5357142857

		0.3548076923		0.1606153846		0.1271538462		0.3123214286		0.4164285714

		0.225206044				0.1653461538		0.4553571429		0.6071428571

		0.3218406593				0.2289230769		0.4553571429		0.6071428571

		0.131456044				0.2243076923		0.5623392857		0.7497857143

		0.1656593407				0.1978846154		0.4821428571		0.6428571429

		0.2680631868				0.1931538462		0.5625		0.75

		0.285782967				0.1766538462		0.3841071429		0.5121428571

		0.2511675824				0.2074615385		0.75		1

		0.2828983516						0.5448214286		0.7264285714

		0.3072115385						0.4821428571		0.6428571429

		0.3414148352						0.375		0.5

		0.3585164835						0.0803571429		0.1071428571

		0.3286401099						0		0

		0.3249313187						0.3573214286		0.4764285714

		0.604739011						0.3482142857		0.4642857143

		0.3630494505						0.2142857143		0.2857142857

		0.2371565934						0.2322321429		0.3096428571

		0.5443681319						0.2142857143		0.2857142857

		0.501717033						0.0803571429		0.1071428571

		0.3129807692						0.2678571429		0.3571428571

		0.3251373626						0.1964196429		0.2618928571

		0.3109203297						0		0

		0.2695054945						0		0

		0.3817994505						0		0

		0.4230082418						0.1971428571		0.2628571429

		0.3566620879						0.2582142857		0.3442857143

								0.1746428571		0.2328571429

								0.3996428571		0.5328571429

								0.0503571429		0.0671428571

								0.1575		0.21

								0.0184821429		0.0246428571

								0.2970535714		0.3960714286

								0.1427678571		0.1903571429

								0.0819642857		0.1092857143

								0.0602678571		0.0803571429

								0.0677678571		0.0903571429

								0.06375		0.085

								0.0605357143		0.0807142857

								0.3699107143		0.4932142857

								0.1765178571		0.2353571429

								0.1315178571		0.1753571429

								0.1899107143		0.2532142857

								0.3661607143		0.4882142857

								0.25125		0.335

								0.2866071429		0.3821428571

								0.2394642857		0.3192857143

								0.1858928571		0.2478571429

								0.1470535714		0.1960714286

								0.1577678571		0.2103571429

								0.0958928571		0.1278571429

								0.2836607143		0.3782142857

								0.1491964286		0.1989285714

								0.1577678571		0.2103571429

								0.2000892857		0.2667857143

								0.1071428571		0.1428571429

								0.1108928571		0.1478571429

								0		0

								0		0

								0		0

								0		0

								0		0

								0		0

								0.037396978		0.0498626374

								0.1514423077		0.2019230769

								0.1307348901		0.1743131868

								0.2503434066		0.3337912088

								0.103228022		0.1376373626

								0.2126373626		0.2835164835

								0.0744848901		0.0993131868

								0.0693853022		0.0925137363

								0.0726304945		0.0968406593

								0.1483516484		0.1978021978

								0.0506868132		0.0675824176

								0.1961023352		0.2614697802

								0.2024381868		0.2699175824

								0.2058379121		0.2744505495

								0.1991929945		0.2655906593

								0.248334478		0.3311126374

								0.1611778846		0.2149038462

								0.234581044		0.3127747253

								0.093801511		0.1250686813

								0.1197630495		0.1596840659

								0.1995020604		0.2660027473

								0.2106284341		0.2808379121

								0.1854395604		0.2472527473

								0.0996737637		0.1328983516

								0.1820398352		0.2427197802

								0.2528159341		0.3370879121

								0.2619333791		0.3492445055

								0.2310267857		0.3080357143

								0.1846668956		0.2462225275

								0.4512362637		0.6016483516

								0.2648695055		0.3531593407

								0.1656593407		0.2208791209

								0.3010302198		0.4013736264

								0.2704326923		0.3605769231

								0.1356799451		0.1809065934

								0.1704498626		0.2272664835

								0.1767857143		0.2357142857

								0.1950206044		0.2600274725

								0.1959478022		0.2612637363

								0.2212912088		0.2950549451

								0.1057005495		0.1409340659

								0.0670425824		0.0893901099

								0.1367122253		0.182282967

								0.1471153846		0.1961538462

								0.1279903846		0.1706538462

								0.1379732143		0.1839642857

								0.0443447802		0.0591263736

								0.1366071429		0.1821428571

										0.2465934066



100% Nitrification

75% Nitrification

B

C

D

Nitrogen Loading (gN m-2 day-1)

Nitrification Rate (gN m-2 day-1)

0.0968406593

0.182282967

0.0875769231

0.1978021978

0.1961538462

0.1142307692

0.0803571429

0.0803571429

0.0675824176

0.1706538462

0.3156923077

0.1607142857

0.1607142857

0.2614697802

0.1839642857

0.1608461538

0.375

0.375

0.2699175824

0.0591263736

0.1441153846

0.4553571429

0.4553571429

0.2744505495

0.1821428571

0.2090769231

0.5089285714

0.5089285714

0.2655906593

0.2465934066

0.1863461538

0.4017857143

0.4017857143

0.3311126374

0.1251923077

0.3123214286

0.3123214286

0.2149038462

0.1636153846

0.4553571429

0.4553571429

0.3127747253

0.1535769231

0.4553571429

0.4553571429

0.1250686813

0.1686923077

0.5623392857

0.5623392857

0.1596840659

0.1392692308

0.4821428571

0.4821428571

0.2660027473

0.1731923077

0.5625

0.5625

0.2808379121

0.1708846154

0.3841071429

0.3841071429

0.2472527473

0.2033076923

0.75

0.75

0.1328983516

0.5448214286

0.5448214286

0.2427197802

0.4821428571

0.4821428571

0.3370879121

0.375

0.375

0.3492445055

0.0803571429

0.0803571429

0.3080357143

0

0

0.2462225275

0.3573214286

0.3573214286

0.6016483516

0.3482142857

0.3482142857

0.3531593407

0.2142857143

0.2142857143

0.2208791209

0.2322321429

0.2322321429

0.4013736264

0.2142857143

0.2142857143

0.3605769231

0.0803571429

0.0803571429

0.1809065934

0.2678571429

0.2678571429

0.2272664835

0.1964196429

0.1964196429

0.2357142857

0

0

0.2600274725

0

0

0.2612637363

0

0

0.2950549451

0.1971428571

0.1971428571

0.1409340659

0.2582142857

0.2582142857

0.1746428571

0.1746428571

0.3996428571

0.3996428571

0.0503571429

0.0503571429

0.1575

0.1575

0.0184821429

0.0184821429

0.2970535714

0.2970535714

0.1427678571

0.1427678571

0.0819642857

0.0819642857

0.0602678571

0.0602678571

0.0677678571

0.0677678571

0.06375

0.06375

0.0605357143

0.0605357143

0.3699107143

0.3699107143

0.1765178571

0.1765178571

0.1315178571

0.1315178571

0.1899107143

0.1899107143

0.3661607143

0.3661607143

0.25125

0.25125

0.2866071429

0.2866071429

0.2394642857

0.2394642857

0.1858928571

0.1858928571

0.1470535714

0.1470535714

0.1577678571

0.1577678571

0.0958928571

0.0958928571

0.2836607143

0.2836607143

0.1491964286

0.1491964286

0.1577678571

0.1577678571

0.2000892857

0.2000892857

0.1071428571

0.1071428571

0.1108928571

0.1108928571

0

0

0

0

0

0

0.037396978

0.037396978

0.1514423077

0.1514423077

0.1307348901

0.1307348901

0.2503434066

0.2503434066

0.103228022

0.103228022

0.2126373626

0.2126373626

0.0744848901

0.0744848901

0.0693853022

0.0693853022

0.0726304945

0.0726304945

0.1483516484

0.1483516484

0.0506868132

0.0506868132

0.1961023352

0.1961023352

0.2024381868

0.2024381868

0.2058379121

0.2058379121

0.1991929945

0.1991929945

0.248334478

0.248334478

0.1611778846

0.1611778846

0.234581044

0.234581044

0.093801511

0.093801511

0.1197630495

0.1197630495

0.1995020604

0.1995020604

0.2106284341

0.2106284341

0.1854395604

0.1854395604

0.0996737637

0.0996737637

0.1820398352

0.1820398352

0.2528159341

0.2528159341

0.2619333791

0.2619333791

0.2310267857

0.2310267857

0.1846668956

0.1846668956

0.4512362637

0.4512362637

0.2648695055

0.2648695055

0.1656593407

0.1656593407

0.3010302198

0.3010302198

0.2704326923

0.2704326923

0.1356799451

0.1356799451

0.1704498626

0.1704498626

0.1767857143

0.1767857143

0.1950206044

0.1950206044

0.1959478022

0.1959478022

0.2212912088

0.2212912088

0.1057005495

0.1057005495

0.0670425824

0.0670425824

0.1367122253

0.1367122253

0.1471153846

0.1471153846

0.1279903846

0.1279903846

0.1379732143

0.1379732143

0.0443447802

0.0443447802

0.1366071429

0.1366071429

0.1849450549



effluent sCOD vs Nitrification

		0.782967033		0.5714285714

		0.5913461538		0.6428571429

		0.6358516484		0.5

		0.6766483516		0.5714285714

		0.5896978022		0.6785714286

		0.7561813187		0.7142857143

		0.482967033		0.6071428571

		0.7656593407		0.4521428571

		0.585989011		0.6428571429

		0.323489011		0.6785714286

		0.206456044		0.7735714286

		0.2655906593		0.6428571429

		0.0782967033		0.75

		0.2861950549		0.5714285714

		0.2890796703		1

		0.2925824176		0.7857142857

		0.3067994505		0.6785714286

		0.3548076923		0.6785714286

		0.225206044		0.5

		0.3218406593		0.6071428571

		0.131456044		0.5714285714

		0.1656593407		0.7857142857

		0.2680631868		0.7857142857

		0.285782967		0.6785714286

		0.2511675824		0.5714285714

		0.2828983516		0.6785714286

		0.3072115385		0.4642857143

		0.3414148352		0.4761785714

		0.3585164835		0.5357142857

		0.3286401099		0.25

		0.3249313187		0.4357142857

		0.604739011		0.4617857143

		0.3630494505		0.5517857143

		0.2371565934		0.4832142857

		0.5443681319		0.5471428571

		0.501717033		0.4167857143

		0.3129807692		0.5246428571

		0.3251373626		0.3917857143

		0.3109203297		0.5203571429

		0.2695054945		0.4389285714

				0.4432142857

				0.56

				0.5846428571

				0.5353571429

				0.5592857143

				0.6978571429

				0.5860714286

				0.5507142857

				0.5314285714

				0.6421428571

				0.6157142857

				0.6785714286

				0.6142857143

				0.5692857143

				0.3532142857

				0.4764285714

				0.4732142857

				0.7364285714

				0.5314285714

				0.5496428571

				0.6192857143

				0.5139285714

				0.6103571429

				0.5378571429

				0.7142857143

				0.7075

				0.6178571429

				0.782967033

				0.5913461538

				0.6358516484

				0.6766483516

				0.5896978022

				0.7561813187

				0.482967033

				0.7656593407

				0.585989011

				0.323489011

				0.206456044

				0.2655906593

				0.0782967033

				0.2861950549

				0.2890796703

				0.2925824176

				0.3067994505

				0.3548076923

				0.225206044

				0.3218406593

				0.131456044

				0.1656593407

				0.2680631868

				0.285782967

				0.2511675824

				0.2828983516

				0.3072115385

				0.3414148352

				0.3585164835

				0.3286401099

				0.3249313187

				0.604739011

				0.3630494505

				0.2371565934

				0.5443681319

				0.501717033

				0.3129807692

				0.3251373626

				0.3109203297

				0.2695054945



N loading

Nitrification rate

0.5714285714

0.6428571429

0.0498626374

0.5

0.2019230769

0.5714285714

0.1743131868

0.6785714286

0.3337912088

0.7142857143

0.1376373626

0.6071428571

0.2835164835

0.4521428571

0.0993131868

0.6428571429

0.0925137363

0.6785714286

0.0968406593

0.7735714286

0.1978021978

0.6428571429

0.0675824176

0.75

0.2614697802

0.5714285714

0.2699175824

1

0.2744505495

0.7857142857

0.2655906593

0.6785714286

0.3311126374

0.6785714286

0.2149038462

0.5

0.3127747253

0.6071428571

0.1250686813

0.5714285714

0.1596840659

0.7857142857

0.2660027473

0.7857142857

0.2808379121

0.6785714286

0.2472527473

0.5714285714

0.1328983516

0.6785714286

0.2427197802

0.4642857143

0.3370879121

0.4761785714

0.3492445055

0.5357142857

0.3080357143

0.25

0.2462225275

0.4357142857

0.6016483516

0.4617857143

0.3531593407

0.5517857143

0.2208791209

0.4832142857

0.4013736264

0.5471428571

0.3605769231

0.4167857143

0.1809065934

0.5246428571

0.2272664835

0.3917857143

0.2357142857

0.5203571429

0.2600274725

0.4389285714

0.4432142857

0.56

0.5846428571

0.5353571429

0.5592857143

0.6978571429

0.5860714286

0.5507142857

0.5314285714

0.6421428571

0.6157142857

0.6785714286

0.6142857143

0.5692857143

0.3532142857

0.4764285714

0.4732142857

0.7364285714

0.5314285714

0.5496428571

0.6192857143

0.5139285714

0.6103571429

0.5378571429

0.7142857143

0.7075

0.6178571429

0.782967033

0.5913461538

0.6358516484

0.6766483516

0.5896978022

0.7561813187

0.482967033

0.7656593407

0.585989011

0.323489011

0.206456044

0.2655906593

0.0782967033

0.2861950549

0.2890796703

0.2925824176

0.3067994505

0.3548076923

0.225206044

0.3218406593

0.131456044

0.1656593407

0.2680631868

0.285782967

0.2511675824

0.2828983516

0.3072115385

0.3414148352

0.3585164835

0.3286401099

0.3249313187

0.604739011

0.3630494505

0.2371565934

0.5443681319

0.501717033

0.3129807692

0.3251373626

0.3109203297

0.2695054945



effluent sCOD vs Nitrificat (3)

		4.9375

		3.5555555556

		5.6428571429

		3.4375

		8.6842105263

		3.6

		3.5094117647

		2.448657188

		4.6666666667

		1.6315789474

		4.4473684211

		5.6666666667

		3.2380952381

		2.125

		1.6428571429

		3.2572727273

		4.7368421053

		3.8947368421

		7.2857142857

		4.9411764706

		5

		4.2727272727

		2.7727272727

		4.6842105263

		1.5

		3.6842105263

		3

		4.4251106278

		5.3333333333

		8.4761428571

		4

		4

		1.7475728155

		4

		4.1187989556

		4

		4.1592920354

		4

		5.010295127

		5.6956875509

		5.6406124093

		4.9234693878

		3.9706780696

		3.8292194797

		3.8314176245

		3.0706243603

		3

		5.168612192

		3.1384408602

		3

		3.2308584687

		3

		2.8197674419

		4

		5.3791708797

		4.8650674663

		5.6603773585

		4

		2.9771505376

		4

		3.1199538639

		4

		3.7916910474

		4

		3.36

		4

		2.2023121387

		4

		5.3797909408

		3.7977965003

		6.2545676005

		2.4947589099

		0.3337912088



sCOD:N

Nitrification rate

0

0.1071428571

0.2142857143

0.5

0.6071428571

0.6785714286

0.5357142857

0.4164285714

0.6071428571

0.6071428571

0.7497857143

0.6428571429

0.75

0.5121428571

1

0.7264285714

0.6428571429

0.5

0.1071428571

0

0.4764285714

0.4642857143

0.2857142857

0.3096428571

0.2857142857

0.1071428571

0.3571428571

0.2618928571

0

0

0

0.2628571429

0.3442857143

0.2328571429

0.5328571429

0.0671428571

0.21

0.0246428571

0.3960714286

0.1903571429

0.1092857143

0.0803571429

0.0903571429

0.085

0.0807142857

0.4932142857

0.2353571429

0.1753571429

0.2532142857

0.4882142857

0.335

0.3821428571

0.3192857143

0.2478571429

0.1960714286

0.2103571429

0.1278571429

0.3782142857

0.1989285714

0.2103571429

0.2667857143

0.1428571429

0.1478571429

0.0498626374

0.2019230769

0.1743131868



effluent sCOD vs Nitrificat (2)

		47

		50

		48

		50

		33

		26

		45.66

		8.66

		41

		0

		41

		40

		5

		0

		0

		22.333

		12

		27

		29

		84

		40.666

		47

		23

		32.333

		0

		47

		0.3571428571

		26.333

		80

		47.333

		0

		0.2628571429

		28

		0.2328571429

		28.3

		0.0671428571

		32.6

		0.0246428571

		17.6

		20

		20

		53.3

		40

		34.2

		30

		30

		0.2353571429

		32.2

		26.9

		0.4882142857

		14.7

		0.3821428571

		18.1

		0.2478571429

		28.9

		18.6

		26

		0.3782142857

		29.4

		0.2103571429

		35.2

		0.1428571429

		23.2

		6.86

		69.7

		56.5

		92.5

		40.1

		28.1

		0.3337912088

		29.5

		0.2835164835

		34.5

		0.0925137363

		43.3

		0.1978021978

		18

		27.1

		0.2699175824

		24

		0.2655906593

		27.6

		0.2149038462

		39.4

		0.1250686813

		34.5

		29.8

		0.2808379121

		22.6

		0.1328983516

		0.2427197802

		16.9

		0.3492445055

		22.8

		0.2462225275

		37.9

		0.3531593407

		0.2208791209

		29.1

		0.3605769231

		20.6

		16.8

		0.2357142857

		0.2600274725

		0.2612637363

		25

		0.1409340659

		0.0893901099

		23

		0.1961538462

		0.1706538462

		13.7

		13.9

		0.1821428571

		14.5

		0.1606153846

		0.0875769231

		26.3

		0.3156923077

		18.6

		0.1441153846

		22.2

		17

		0.1251923077

		17.4

		26.7

		29.3

		0.1392692308

		38.4

		35.5

		14.2

		23.9447950824

		0



Effluent sCOD (mg/L)

Nitrification rate (gN m-2 day-1)

0

0.1071428571

0.2142857143

0.5

0.6071428571

0.6785714286

0.5357142857

0.4164285714

0.6071428571

0.6071428571

0.7497857143

0.6428571429

0.75

0.5121428571

1

0.7264285714

0.6428571429

0.5

0.1071428571

0

0.4764285714

0.4642857143

0.2857142857

0.3096428571

0.2857142857

0.1071428571

0.2618928571

0

0

0.3442857143

0.5328571429

0.21

0.3960714286

0.1903571429

0.1092857143

0.0803571429

0.0903571429

0.085

0.0807142857

0.4932142857

0.1753571429

0.2532142857

0.335

0.3192857143

0.1960714286

0.2103571429

0.1278571429

0.1989285714

0.2667857143

0.1478571429

0.0498626374

0.2019230769

0.1743131868

0.1376373626

0.0993131868

0.0968406593

0.0675824176

0.2614697802

0.2744505495

0.3311126374

0.3127747253

0.1596840659

0.2660027473

0.2472527473

0.3370879121

0.3080357143

0.6016483516

0.4013736264

0.1809065934

0.2272664835

0.2950549451

0.182282967

0.1839642857

0.0591263736

0.2465934066

0.1142307692

0.1608461538

0.2090769231

0.1863461538

0.1636153846

0.1535769231

0.1686923077

0.1731923077

0.1708846154

0.2033076923



MLSS vs Nitrification

		47		43.3		23		0.0875769231

		50		0.1978021978		0.1961538462		26.3

		48		18		0.1706538462		0.3156923077

		50		27.1		13.7		18.6

		33		0.2699175824		13.9		0.1441153846

		26		24		0.1821428571		22.2

		45.66		0.2655906593		14.5		17

		8.66		27.6				0.1251923077

		41		0.2149038462				17.4

		0		39.4				26.7

		41		0.1250686813				29.3

		40		34.5				0.1392692308

		5		29.8				38.4

		0		0.2808379121				35.5

		0		22.6				14.2

		22.333		0.1328983516

		12		0.2427197802

		27		16.9

		29		0.3492445055

		84		22.8

		40.666		0.2462225275

		47		37.9

		23		0.3531593407

		32.333		0.2208791209

		0		29.1

		47		0.3605769231

		0.3571428571		20.6

		26.333		16.8

		80		0.2357142857

		47.333		0.2600274725

		0		0.2612637363

		0.2628571429		25

		28		0.1409340659

		0.2328571429

		28.3

		0.0671428571

		32.6

		0.0246428571

		17.6

		20

		20

		53.3

		40

		34.2

		30

		30

		0.2353571429

		32.2

		26.9

		0.4882142857

		14.7

		0.3821428571

		18.1

		0.2478571429

		28.9
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SRT

		

		Qin		500				L/day

				0.5				m3/day

		V		0.12				m3

		SA		14				m2

		SRT		4				days

						INFL		MLSS		Effluent		RAS		Qwasting		SVI		SRT		HRT		DX/Dt		N Assimilation

		Date		Day		(mg/L)		(mg/L)		(mg/L)		(mg/L)		(L/day)		(ml/g)		(day)		(day)

		17-May		1				21.5		14		47.5		0.25				0.3679472324		0.24		7.2

		18-May		2				29.5		24		52		0.25				0.2946807625		0.24		3.15								Note:		If RAS=0, no sample taken

		21-May		5				21		35		214		0.25		0.131		0.1435611132		0.24		6.975

		22-May		6				56		37.5		146		0.25		-		0.3577036702		0.24		1.125

		23-May		7				67		38		45		0.25		-		0.422907489		0.24		29.7

		25-May		9				44		39		0		0				0.2707692308		0.24		10.35

		29-May		13				48		22		0		0				0.5236363636		0.24		3.15

		30-May		14				24		19		0		0				0.3031578947		0.24		5.0265

		31-May		15				29		35.5		0		0				0.196056338		0.24		9.675

		1-Jun		16				31		25		0		0				0.2976		0.24		6.975

		4-Jun		19				42		74		0		0				0.1362162162		0.24		12.44925

		5-Jun		20				13		14		0		0				0.2228571429		0.24		13.95

		6-Jun		21				14		9		0		0				0.3733333333		0.24		14.175

		7-Jun		22				18		22		0		0				0.1963636364		0.24		7.65

		8-Jun		23				31.5		13.75		0		0				0.5498181818		0.24		10.35

		11-Jun		26				19		9		0		0				0.5066666667		0.24		11.098575

		12-Jun		27				83		13		0		0				1.5323076923		0.24		17.55

		13-Jun		28				112		38		0		0				0.7073684211		0.24		10.575

		14-Jun		29				111		12		0		0				2.22		0.24		16.425

		15-Jun		30				67		5.75		0		0				2.7965217391		0.24		0

		18-Jun		33				71		6.5		0		0				2.6215384615		0.24		8.85015

		19-Jun		34				103		12		0		0				2.06		0.24		10.575

		20-Jun		35				235		23.6		0		0				2.3898305085		0.24		8.55

		21-Jun		36				109		67.5		0		0				0.3875555556		0.24		12.750075

		22-Jun		37				374		20		0		0				4.488		0.24		5.4

		25-Jun		40				456		42.5		0		0				2.5750588235		0.24		5.175

		26-Jun		41				194		86				0				0.5413953488		0.24		0

		27-Jun		42				300		88.5				0				0.813559322		0.24		7.350075

		28-Jun		43				266		55				0				1.1607272727		0.24		0

		29-Jun		44				3340		517.5				0				1.5489855072		0.24		2.7

		2-Jul		47				1525		65.5				0				5.5877862595		0.24		0

		3-Jul		48				960		47				0				4.9021276596		0.24		0

		5-Jul		50				605		83				0				1.7493975904		0.24		-0.225

		6-Jul		51				1165		127				0				2.2015748031		0.24		0

		9-Jul		54				1385		146				0				2.2767123288		0.24		0								Lost solids in clarifier due to leak

		10-Jul		55				612		220				0				0.6676363636		0.24		0

		11-Jul		56				940		211		0		0				1.0691943128		0.24		0

		12-Jul		57				595		86		0		0				1.6604651163		0.24		7.83

		13-Jul		58				573		53.5				0				2.5704672897		0.24		0

		16-Jul		61				995		57		0		0				4.1894736842		0.24		6.4125

		17-Jul		62				543		27.5				0				4.7389090909		0.24		0

		18-Jul		63				862.5		128				0				1.6171875		0.24		12.465

		20-Jul		65				503		57				0				2.1178947368		0.24		11.25

		23-Jul		68				1505		67				0				5.3910447761		0.24		11.25								Heavy Rain

		24-Jul		69		86		306		39.5				0				1.8592405063		0.24		-1.4805

		25-Jul		70				410		66				0				1.4909090909		0.24		-1.40625

		27-Jul		72		74		376		36		0		0				2.5066666667		0.24		-1.48275

		30-Jul		75		292.5		960		133.5		0		0				1.7258426966		0.24		-1.45575								Rained Previous Evening

		31-Jul		76				1830		856		0		0				0.5130841121		0.24		-1.25775

		1-Aug		77				1845		168		0		0				2.6357142857		0.24		0.675

		2-Aug		78				1155		603		0		0				0.4597014925				-1.449

		3-Aug		79				720		92		0		0				1.8782608696				-1.341

		6-Aug		82		72		625		104		0		0				1.4423076923				-0.9675

		7-Aug		83				81		121				0				0.160661157				-1.1115

		8-Aug		84				50		305				0				0.0393442623				0

		9-Aug		85		67.5		16		11								0.3490909091				-1.3635

		10-Aug		86				41.5		20								0.498		0.24		-1.2015

		13-Aug		89		44		15		32								0.1125				-0.95175

		14-Aug		90		125		13		19								0.1642105263				-0.9135

		15-Aug		91		57.5		36		17.5								0.4937142857				0

		16-Aug		92		38.5		27		14.5								0.4468965517				0

		17-Aug		93		57		102		38								0.6442105263				-1.28925

		20-Aug		96		59		339		193								0.4215544041				0								heavy rain

																		0
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Research into the MABR has identified key operational 
parameters 

• Three-year pilot project
• Black & Veatch sponsored 

research project
• Partnered with Suez and City of 

Hayward, California

Research Goal: Identify the key operational parameters that will 
influence MABR design



MABR reduces the suspended growth 
SRT requirements by 30%, reducing 
the required MLSS for nutrient removal

1. Lower nitrification “work” required by 
suspended sludge

2. “Seeding” effect by the biofilm.
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Key for the Bay Area and intensification is how low can 
the bulk liquid MLSS be reduced while achieving BNR



Full-scale experience in Israel at the May’an Z’vi WWTP 
highlighted the benefit of MABR versus conventional BNR
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MABR can be retrofit into existing or new anoxic 
volume to increase capacity and achieve TN removal



Densification is making sludge settle faster, allowing for 
more biomass in bioreactor while still allowing settling in 
clarifiers

Why does this matter? 
Increase the solids 
inventory by 30% 
without requiring more 
aeration basins and 
clarifiers



Densification can be achieved in a propriety reactor

Four Rivers Sanitation Authority AGS reactor in construction 
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Growth pressures in the influent of an aeration basin 
are a critical aspect for flow-through densification
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Selective retention of large flocs is also a key 
development

Surface Wasting 

25

Less dense floc and 
scum rises in the RAS 
channel at RWHTF

Surface wasting 
mechanisms directs 
top layer to WAS 
pumps

Dense underflow 
continues to RAS 
channel

Hydrocyclones



Sidestream

26



Poll Question 3: How is sidestream nitrogen removal 
different than mainstream? 

27



Can we add biomass in a different location than the 
secondary treatment system?

•Sidestream refer to recycle 
streams

•Recycle from digested sludge 
dewatering contains significant 
nitrogen (15 to 25% of influent 
nitrogen load)

•Can we grow biomass in a 
separate tank with this stream? 

28



Nitrogen removal involves several reactions and 
bacteria types

Managing different groups of bacteria can help us achieve nitrogen removal at 
lower chemical and energy costs.
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Deammonification: shortcutting the nitrogen cycle

30



Deammonification: shortcutting the nitrogen cycle

31



Sidestream nitrogen process utilize the anammox 
pathway to achieve deamonification
•Sidestream Treatment High N Removal in Compact Footprint

• Up to 17 lbs N per 1000gal tankage

65% Energy Savings over N/DN

• 50% less NH4  NO2, No air for NO2  N

Save Your Carbon
• Only 10% nitrate = little/no denit req

>40% Less Sludge per pound N

• Annammox bacteria grows slow
New Bugs:

Nitrogen Transformers
32



Sidestream Technologies By Reactor Configuration
ANITATM Mox AnammoPAQ® DEMON® AMX-BBF DigestivorePADTM

Flow Stream Recycle Liquid Recycle Liquid Recycle 
Liquid Recycle Liquid Digestate

Reactor 
Configuration

MBBR, 
IFAS Upflow CSTR

SBR with 
hydrocyclone,

CSTR with 
Microscreen

Upflow CSTR

Process 
Configuration Fixed-Film Biofilm 

Granules
Suspended 

Growth
Fixed-Film/ 

Granules Suspended Growth

Vendor/
Technology 
Provider

Veolia OVIVO World Water 
Works

BKT/Tomorrow 
Water OVIVO
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Different systems utilizes different means for biomass 
retention 
• The big three

• ANITA Mox: Biofilm carriers
• AnammoPAQ: large anammox granules and 

rapid settling
• DEMON:  small granules, physical selection

• Other technologies exist, but these are the 
most common

34



Why are anammox technologies become more 
common?
•Modular, stand-alone 
technology

•Add high biomass 
content in a relatively 
small footprint

•Manage increased 
nitrogen in sidestreams 
from co-digestion 
operations

35



Multi-Benefit and Regional Solutions

36

ReUse Horizontal Levee



Poll Question 4: What strategies are available (beyond liquid 
treatment) for reducing nitrogen discharged to the Bay? 

37



Diversion of Water and Nutrients for Beneficial Use

•Receiving waters are increasingly impacted by nutrient loads
•While de-facto recycling already occurs, water reuse puts water 
and nutrients to better use

Source

Treatment

Disposal

Beneficial 
Use



Forms of Recycled Water

•Non-potable uses
•Irrigation (agricultural and 
landscape)

•Commercial
•Industrial (e.g., cooling towers)
•Dual-plumbed buildings
•Recreational 
•Specialty Industrial (e.g., boilers)

•Groundwater augmentation
•Surface water augmentation
•Raw water augmentation
•Potable water augmentation

Level of Treatment



Nature-based Solutions for-
Nutrient Management-



Engineered interventions that exploit natural 
processes to foster urban resilience and 
sustainability.

- Variant of several definitions

What are Nature-based Solutions?





Survey 
Results
Rate your agency's 
interest in pursuing 
NbS according to 
the following 
objectives:



Unit-Cell Open Water Wetlands

Photo: David Sedlak



Oro Loma horizontal levee. Photo: SFEP

Horizontal Levees



What is a Horizontal Levee?

https://youtu.be/OHt7qtI1kso?si=fB6O44YwxIRpHTRd

46

Short Overview of Oro Loma/Castro Valley Horizontal Levee Project

https://youtu.be/OHt7qtI1kso?si=fB6O44YwxIRpHTRd


The Future?

Reverse 
Osmosis

Purified Water
WRRF 

Effluent

Advanced Treatment

Horizontal Levee: Treat RO Concentrate & 
Address Sea Level Rise/Habitat Restoration

Concentrate



Developing a Nutrient Management 
Strategy or Roadmap

JB Neethling, PhD, PE and Leon Downing, PhD, PE
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