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Sheet1

		Wet Weather Event 1, June 9-11, 2000

		Sample No.		scdrbwq01		scdrbwq02		scdrbwq03		scdrbwq04		scdrbwq05		scdrbwq06		scdrbwq07		scdrbwq08		scdrbwq09		scdrbwq10

		1		1000		5700		3400		340		1900		6700		6600						30

		2		1200		8600		80		1800		1600		4200		2200		800		700		10

		3		8000		400		100		400		2000		13000		1200		100		400		100

		4		5000				160				1300		15000								1500

		6		9000				1800				840		10400								1600

		12		4600				4400				240		3200								5000

		18		9000				7500				700		2400								7000

		24		14000				3600				1200		2200								6000

		36		3400				2000				600										3300

		48		700				800				1400										1000
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Sheet2

		Wet Weather Event 1,  June 9-11, 2000

		Sample No.		scdrbwq01		Log 1		scdrbwq02		Log 2		scdrbwq03		Log 3		scdrbwq04		Log 4		scdrbwq05		Log 5		scdrbwq06		Log 6		scdrbwq07		Log 7		scdrbwq08		Log 8		scdrbwq09		Log 9		scdrbwq10		Log 10

		1		1000		3.0000		5700		3.7559		3400		3.5315		340		2.5315		1900		3.2788		6700		3.8261		6600		3.8195										30		1.4771212547

		2		1200		3.0792		8600		3.9345		80		1.9031		1800		3.2553		1600		3.2041		4200		3.6232		2200		3.3424		800		2.9031		700		2.8451		10		1

		3		8000		3.9031		400		2.6021		100		2.0000		400		2.6021		2000		3.3010		13000		4.1139		1200		3.0792		100		2.0000		400		2.6021		100		2.0000

		4		5000		3.6990						160		2.2041						1300		3.1139		15000		4.1761														1500		3.1761

		5		9000		3.9542						1800		3.2553						840		2.9243		10400		4.0170														1600		3.2041

		6		4600		3.6628						4400		3.6435						240		2.3802		3200		3.5051														5000		3.6990

		7		9000		3.9542						7500		3.8751						700		2.8451		2400		3.3802														7000		3.8451

		8		14000		4.1461						3600		3.5563						1200		3.0792		2200		3.3424														6000		3.7782

		9		3400		3.5315						2000		3.3010						600		2.7782																		3300		3.5185

		10		700		2.8451						800		2.9031						1400		3.1461																		1000		3.0000

		Mean				3.5775				3.4308				3.0173				2.7963				3.0051				3.7480				3.4137				2.4515				2.7236				2.8698

		Geo. Mean				3780.2359512062				2696.5662797423				1040.6142805543				625.5621608753				1011.7881837237				5597.8594885872				2592.4832203797				282.8427124746				529.1502622129				740.9801486612
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																								Event 2

																								Sample No.		scdrbwq01		scdrbwq03		scdrbwq05		scdrbwq06		scdrbwq10

																								1		33000		2700		2000		8200		100

																								2		53000		200		400		10700		100

																								3		45000		3000		1000		35000		200

																								4		43000		200		900		38000		300

																								6		35000		600		2000		53000		300

																								12		18000		19000		2000		13000		4100

																								18		6400		23000		900		6200		5200

																								24		13000		18000		700		6300		4900

																								36		2100		6800		600				2100
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Objectives of Study
Deliver and assess an evening workshop 
program that provided information on 
appropriate septic system construction and 
maintenance

Apply computer-oriented tools (GIS, water 
quality modeling) to help county personnel 
identify problem source-areas and evaluate 
potential impact of septic remediation on 
receiving water quality



Delivery of Workshops

One workshop held on 11/19/02, Sardinia
- 60 attendees; 24 surveys completed

Second workshop held on 4/23/03, Eden
- 110 attendees; 48 surveys completed

Workshops were advertised in local 
newspapers as well as the Buffalo News



Delivery of Workshops
General format for the evening:

Soil characteristics (USDA NRCS)
Environmental considerations (Erie County 
Health Department or Ecology and 
Environment, Inc.)
Septic system design considerations (Erie 
County Health Department)
Septic system maintenance issues (Private 
Septic System Company)



Delivery of Workshops
Handout material provided by Cornell 
Cooperative Extension

Ample time for question and answer 
period

Entire evening approximately 2 hours



Assessment of Workshops
Questionnaire was developed to help assess 
workshop delivery and effectiveness

Each family attending a workshop was asked to 
complete questionnaire and submit it at the end 
of the evening

Two previous workshops were sponsored by Erie 
County Water Quality Committee and a 
questionnaire was mailed to these attendees



Assessment of Workshops
Questionnaire was divided into four sections:
- Basic information about individual system
- General information about the workshop
- Maintenance information about individual 

systems
- Information about system failure



Assessment of Workshops
Questionnaires returned:

- Sardinia, n = 24 
- Eden, n = 48
- Mailings for previous workshops, n = 48 

(55% return rate)
- Total response for questionnaire, n = 120



Assessment Results - System Age

For each of the 
workshop sites, 25-
33% of the homes 
had septic systems 
older than 30 years, 
while generally 25% 
of homes had septic 
systems between 1 
and 9 years old0
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Assessment Results

For each of the workshop sites 75-98% of 
respondents could locate their system 
and 29-58% had sketches of their system

For each of the workshop sites 54-85% 
pumped system every 3-5 years



Assessment Results
Majority of attendees practice some type of 
septic BMPs
Most common BMP practiced was “safe disposal 
of substances (e.g. don’t put grease, oil, 
antifreeze, or other non-biodegradable 
substances down sink or toilet)”
Least common BMP practiced was “protection 
of absorption field”, followed closely by “not 
placing additives in tank to accelerate settling 
or decomposition”



Assessment Results
Unanimously, people found information on 
operation and maintenance of septic system as 
being most valuable
Soils information generally was seen as least 
valuable, except to a couple of respondents 
who were looking to build a new home and 
septic system
Information on environmental impacts of septic 
systems was voted as second least valuable, 
after the soils information



Assessment Results
For each of the workshop sites, 54-83% of 
respondents had no plans to replace their system

Cost of replacement was a determining factor and for 
those who responded, the range of desirable subsidy 
was $2,200-$3,650 (or for those who responded as a 
percent of cost, the range was 50-100%)

For the each of the workshop sites, 19-35% of 
respondents had noticed at least one sign of a failing 
system



Source Area and Water Quality Impact Assessment

Use GIS to divide watershed
into sub-basins

Identify potential contributing
structures within 300 ft. of

all waterways

Calculate fecal coliform load
from structures in each sub-

basin

Use BASINS version of 
HSP-F/NPSM to model

flow from each sub-basin

Fecal coliform load/flow = 
Fecal coliform concentration





Structures having a septic system within a 300 ft. buffer 
of all waterways were mapped using ArcView 3.2. 

The type of structure was identified according to 
the zoning classification provided Erie County. 

Structures outside of Erie County and those in Erie 
County that were built after the GIS layers had been 
created were identified and digitized using 1995 digital 
orthoquads.



 Residence (1,2,3,…. Bedrooms)

 Commercial/Industrial

 Institutional

 Vacant Land

 Farm Land

 Outdoor Recreation

 Outbuilding- Garage,shed,etc.

 Mobile Homes

 Sewage Treatment 

 ATM/Phone Booths

 Vacant Farmland 



Septic system discharge rates were calculated for each structure 
that did not have a SPDES permit. Data for calculations were 
obtained from the Onsite Wastewater Treatment Systems 
Manuals (U.S. EPA, 1980; 2002) and other literature.  

 Residential, Mobile Homes – 45 gpd/person

 Commercial, Institutional (excluding Hospitals and          
Laundry Mats), Outdoor Recreation - 300gpd

 Hospitals and Laundry Mats - 3000gpd

 Outbuildings, Vacant Land, ATM/Phone booths- 0 gpd

 SPDES-permitted discharge rates were used for the 
individual major dischargers



The total discharge per day for each non-permitted 
structure was then calculated. 
For Residential and Mobile Homes with zoning 
information available, (i.e. # of bedrooms per 
house):

Q = 45gpd x 1.5 persons x # of bedrooms
For Residential and Mobile Homes without zoning 
information, census block data for average number of 
persons per household were used.

Q = 45gpd x census data # of persons



For each sub-basin a total septic system discharge 
was calculated by summing the discharge from each 
structure within the 300 ft. buffer. 



For each sub-basin a bacteria load was calculated using 
appropriate bacteria levels for raw septic discharge, obtained 
from the Onsite Wastewater Treatment Systems Manuals (U.S. 
EPA, 1980; 2002):

1.) 1 x 108 cfu x Sub-basin’s Total Septic System Discharge, Q = 
Bacteria Load, L, assuming no treatment (0% efficiency).

Septic systems have different treatment efficiencies, so the 
bacteria load calculated in 1.) was reduced by varying factors, 0% 
50%, 90%, 95%, 99%, 99.5%, 99.9% efficiency.





To convert the bacteria loads for each sub-basin into bacteria 
concentrations, the flow rate and total daily flow volume for each 
sub-basin was modeled using a calibrated BASINS HSP-F/NPSM 
model. 1990 Flow Rate Calibration Cayuga Creek
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Sheet1

		SUMMARY OUTPUT

		Regression Statistics

		Multiple R		0.737477558

		R Square		0.5438731486

		Adjusted R Square		0.5413531107

		Standard Error		101.3241496939

		Observations		183

		ANOVA

				df		SS		MS		F		Significance F

		Regression		1		2215728.22156261		2215728.22156261		215.8194361651		1.12210674487256E-32

		Residual		181		1858251.57932512		10266.5833111885

		Total		182		4073979.80088773

				Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%

		Intercept		32.3311883038		8.2235022913		3.9315594693		0.0001200542		16.1049201996		48.557456408		16.1049201996		48.557456408

		49		0.698089527		0.0475188417		14.690794266		1.12210674487237E-32		0.6043273515		0.7918517025		0.6043273515		0.7918517025
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R2=0.541

Observed Daily Mean Flow (cfs)

Expected Daily Mean Flow (cfs)

Relation Between Observed and Modeled Flow Rate
 1990 Cayuga Creek
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storm events

		Date		Observed USGS		Modeld cayc90f calibf

		5/1/90		49		46.116

		5/2/90		43		79.913

		5/3/90		36		67.348

		5/4/90		39		77.774

		5/5/90		266		280.68

		5/6/90		177		108.13

		5/7/90		98		80.774

		5/8/90		74		51.676

		5/9/90		55		41.257

		5/10/90		49		36.512

		5/11/90		108		33.718

		5/12/90		68		33.797

		5/13/90		1250		1430.8

		5/14/90		746		153.86

		5/15/90		205		112.69

		5/16/90		501		901.97

		5/17/90		1220		363.74

		5/18/90		510		175.27

		5/19/90		321		142.88

		5/20/90		237		370.84

		5/21/90		289		195.91

		5/22/90		208		150.2

		5/23/90		135		124.69

		5/24/90		103		114.07

		5/25/90		82		106.78

		5/26/90		67		98.444

		5/27/90		58		84.651

		5/28/90		56		70.291





storm events

		



Observed USGS

Modeld cayc90f calibf

Date

Daily Mean Flow, cfs

1990, Cayuga Creek, Calibration f



Base Regression

		Date		Observed USGS		Modeld cayc90f calibf

		5/23/90		135		124.69

		5/24/90		103		114.07

		5/25/90		82		106.78

		5/26/90		67		98.444

		5/31/90		82		103.33

		6/1/90		53		85.678

		6/2/90		42		62.958

		6/12/90		26		54.222

		6/13/90		24		45.507

		6/14/90		21		38.893

		6/15/90		19		33.232

		6/16/90		17		27.84

		6/17/90		15		22.471

		7/3/90		9.7		5.2879

		7/4/90		8		3.622

		7/5/90		7.1		3.0321

		7/25/90		12		15.015

		7/26/90		8.4		9.8417

		7/27/90		6.7		7.1753

		7/28/90		5.9		5.5555

		7/29/90		5.9		4.3966

		8/1/90		48		44.757

		8/2/90		18		17.842

		8/3/90		11		9.0133

		8/4/90		8.2		5.5353

		8/7/90		13		14.595

		8/8/90		9		8.9189

		8/9/90		6.8		6.2303

		8/10/90		5.9		4.677

		8/11/90		5.3		3.5975

		8/15/90		17		41.513

		8/16/90		11		23.713

		8/17/90		8.3		15.762

		8/30/90		8		14.141

		8/31/90		6.6		8.8362

		9/1/90		5.8		6.3428

		9/2/90		5.4		4.8826

		9/3/90		4.9		4.1985

		9/11/90		10		15.439

		9/12/90		8.3		12.048

		9/13/90		7.1		10.078





Base Regression

		



Observed Base Flow

Modeld Base Flow

Base Flow Cayuga Creek 1990



cayuga90

		Date		Observed USGS		Modeled Default		Modeled cayc90b calibb		Modeled cayc90c calibc		Modeled cayc90d calibd		Modeled cayc90e calibe		Modeld cayc90f calibf

		5/1/90		49		5.2378		6.2797		6.7275		6.7285		18.826		46.116

		5/2/90		43		8.367		11.031		12.136		12.136		36.795		79.913

		5/3/90		36		5.8207		8.973		10.271		10.272		38.705		67.348

		5/4/90		39		29.247		32.611		33.776		33.779		59.645		77.774

		5/5/90		266		115.79		125.9		125.78		124.89		158.58		280.68

		5/6/90		177		45.302		68.752		65.56		62.05		95.021		108.13

		5/7/90		98		14.104		34.047		30.429		26.876		54.372		80.774

		5/8/90		74		4.1386		23.803		19.488		15.505		41.723		51.676

		5/9/90		55		1.0642		18.533		13.933		10.275		36.549		41.257

		5/10/90		49		0.56274		17.564		12.872		9.1335		35.291		36.512

		5/11/90		108		0.32385		18.389		13.707		9.726		35.749		33.718

		5/12/90		68		1.8907		20.955		16.237		12.242		38.534		33.797

		5/13/90		1250		281.91		417.04		509.14		631.2		678.84		1430.8

		5/14/90		746		92.349		168.73		217.82		226.12		243.13		153.86

		5/15/90		205		28.195		116.83		147.07		149.64		169.4		112.69

		5/16/90		501		84.66		338.4		536.59		809.04		843.93		901.97

		5/17/90		1220		99.434		307.07		485.45		531.06		553.97		363.74

		5/18/90		510		37.779		200.76		278.53		287.24		309.66		175.27

		5/19/90		321		16.618		151.33		185.87		184.62		197.7		142.88

		5/20/90		237		39.314		210.09		304.13		373.41		403.83		370.84

		5/21/90		289		38.263		216.73		269.51		283.9		304.62		195.91

		5/22/90		208		15.489		154.34		179.19		181.36		193.69		150.2

		5/23/90		135		6.3712		118.59		125.56		123.51		137.78		124.69

		5/24/90		103		3.2124		105.99		104.35		99.895		109.65		114.07

		5/25/90		82		1.9025		95.21		81.12		63.801		92.838		106.78

		5/26/90		67		1.4102		77.207		57.1		44.023		65.467		98.444

		5/27/90		58		1.2157		68.486		48.794		36.531		53.634		84.651

		5/28/90		56		1.0913		64.936		45.267		32.027		49.06		70.291

		5/29/90		85		37.422		102.81		95.087		89.597		108.37		115.42

		5/30/90		172		28.87		115.82		117.76		120.01		137.55		119.45

		5/31/90		82		10.401		104.24		102.7		102.32		110.92		103.33

		6/1/90		53		3.9763		93.052		79.567		70.501		94.771		85.678

		6/2/90		42		1.88		75.784		57.047		46.271		65.817		62.958

		6/3/90		110		108.62		528.87		657.22		810.74		832.12		642.07

		6/4/90		191		118.83		491.16		644.84		767.71		788.57		514.04

		6/5/90		96		43.646		205.28		226.66		195.06		204.7		112.31

		6/6/90		54		15.85		154.11		162.2		132.83		144.62		97.177

		6/7/90		41		7.0493		118.36		116.5		103.55		110.08		73.145

		6/8/90		36		15.55		112.43		106.97		91.277		103.28		80.43

		6/9/90		42		15.256		110.14		104.32		91.745		104.46		83.664

		6/10/90		35		10.461		101.35		90.582		70.283		92.829		70.717

		6/11/90		34		13.591		98.867		82.938		69.201		86.63		70.336

		6/12/90		26		6.4414		85.934		62.984		50.34		64.716		54.222

		6/13/90		24		3.6974		72.275		51.733		40.229		51.547		45.507

		6/14/90		21		2.7217		66.514		46.311		33.587		45.348		38.893

		6/15/90		19		2.3517		63.466		43.013		29.335		41.642		33.232

		6/16/90		17		2.0675		60.942		40.525		26.388		38.846		27.84

		6/17/90		15		1.9495		58.192		38.015		23.85		36.193		22.471

		6/18/90		22		47.645		100.2		88.605		80.831		88.587		81.669

		6/19/90		28		25.712		102.71		87.753		67.085		84.864		58.915

		6/20/90		20		10.679		85.256		58.025		42.178		53.873		32.156

		6/21/90		16		5.5475		67.774		46.994		33.781		44.108		22.32

		6/22/90		15		3.8798		61.31		42.094		28.545		39.331		16.256

		6/23/90		18		31.925		90.845		72.08		59.649		71.663		50.791

		6/24/90		20		72.589		141.46		133.52		124.4		134.03		112.9

		6/25/90		19		24.26		108.85		103.68		92.131		101.36		57.14

		6/26/90		16		10.14		94.699		74.259		52.477		66.137		30.149

		6/27/90		13		5.7041		74.891		52.27		38.585		47.527		20.845

		6/28/90		11		4.1818		66.375		45.971		32.6		41.784		15.954

		6/29/90		11		4.7472		63.679		43.217		29.511		39.005		13.517

		6/30/90		11		4.337		60.626		40.487		26.749		36.218		10.81

		7/1/90		12		3.7407		58.757		38.548		24.999		34.332		8.6624

		7/2/90		12		3.0699		56.355		36.559		23.264		32.425		6.7495

		7/3/90		9.7		2.6016		54.408		34.822		21.794		30.775		5.2879

		7/4/90		8		1.9847		49.782		31.063		18.303		27.1		3.622

		7/5/90		7.1		1.8141		49.65		30.524		18.02		26.643		3.0321

		7/6/90		10		7.624		58.864		37.609		25.358		33.816		8.4729

		7/7/90		12		4.9104		53.471		35.317		23.305		31.593		5.4596

		7/8/90		9.3		4.9583		50.849		33.674		22.02		30.043		5.1196

		7/9/90		58		103.27		152.6		137.13		127.64		134.89		119.03

		7/10/90		30		36.051		100.73		85.883		69.386		79.272		45.49

		7/11/90		14		14.15		70.539		49.393		36.753		43.717		17.785

		7/12/90		11		7.4983		57.901		40.43		28.353		35.408		9.1933

		7/13/90		10		4.9867		53.462		36.26		23.96		31.157		5.4612

		7/14/90		9.4		4.0473		50.3		32.859		20.712		27.86		3.7157

		7/15/90		19		21.133		74.851		52.548		38.545		46.929		21.285

		7/16/90		44		15.788		63.05		45.315		35.189		41.266		18.108

		7/17/90		18		7.1499		52.048		36.159		25.177		31.611		9.2596

		7/18/90		11		3.9116		47.988		31.155		19.525		26.044		5.2389

		7/19/90		8.7		3.0196		46.642		29.212		17.415		23.877		3.5722

		7/20/90		8.2		35.489		82.418		68.815		55.375		62.866		38.266

		7/21/90		9.9		26.221		81.164		56.097		43.588		49.627		29.546

		7/22/90		8.2		17.277		67.878		49.687		37.42		43.543		20.053

		7/23/90		9.2		46.528		101.21		89.208		76.604		83.21		53.523

		7/24/90		19		19.938		81.335		55.308		43.404		48.682		26.768

		7/25/90		12		9.2128		63.806		44.099		32.291		37.414		15.015

		7/26/90		8.4		5.531		59.032		40.142		27.168		32.599		9.8417

		7/27/90		6.7		4.239		56.537		37.561		24.173		29.633		7.1753

		7/28/90		5.9		3.7219		54.086		35.246		21.829		27.225		5.5555

		7/29/90		5.9		3.4338		52.052		33.308		20.025		25.329		4.3966

		7/30/90		5.5		10.429		58.827		39.441		26.089		31.353		10.804

		7/31/90		168		112.6		162.01		143.65		132.12		136.74		117.13

		8/1/90		48		41.205		102.24		88.566		71.876		78.154		44.757

		8/2/90		18		16.518		74.602		51.104		37.848		42.227		17.842

		8/3/90		11		8.7151		58.345		40.563		28.083		32.58		9.0133

		8/4/90		8.2		6.0434		53.929		36.434		23.534		28.138		5.5353

		8/5/90		10		37.086		92.919		78.34		62.554		68.439		37.416

		8/6/90		18		24.801		84.5		60.796		48.625		52.733		27.475

		8/7/90		13		12.331		66.155		46.881		36.056		39.89		14.595

		8/8/90		9		7.741		60.71		42.405		30.145		34.287		8.9189

		8/9/90		6.8		6.0886		58.086		39.683		26.606		30.794		6.2303

		8/10/90		5.9		5.3388		55.842		37.425		24.126		28.273		4.677

		8/11/90		5.3		4.8828		54.025		35.656		22.397		26.476		3.5975

		8/12/90		4.7		5.5523		53.864		35.186		22.022		26.024		3.7763

		8/13/90		40		215.31		338.71		355.15		397.97		404.56		283.88

		8/14/90		40		84.332		142.84		155.97		147.41		150.19		95.591

		8/15/90		17		31.987		112.38		112.96		107.17		108.61		41.513

		8/16/90		11		17.302		101.74		95.261		76.984		81.953		23.713

		8/17/90		8.3		11.812		88.633		65.07		46.939		50.537		15.762

		8/18/90		7.1		10.173		75.576		52.18		37.592		40.764		12.098

		8/19/90		7.1		32.676		91.88		77.869		67.538		70.114		37.459

		8/20/90		8.7		31.027		101.73		91.85		78.076		82.759		35.156

		8/21/90		7.8		18.312		91.791		66.832		51.446		55.003		20.452

		8/22/90		7.1		13.305		77.832		54.257		41.061		43.844		13.764

		8/23/90		7.1		10.732		70.853		48.092		34.38		37.376		9.9555

		8/24/90		6.6		14.066		74.498		51.644		34.951		38.36		12.404

		8/25/90		6.9		20.466		80.858		57.816		42.56		45.626		19.384

		8/26/90		6.3		12.87		69.204		47.186		34.029		36.813		11.454

		8/27/90		5.8		9.8543		64.703		42.936		28.742		31.621		7.6892

		8/28/90		7.2		60.278		109.59		101.21		94.034		96.268		65.111

		8/29/90		12		26.779		99.021		78.025		56.924		60.818		27.443

		8/30/90		8		15.99		81.233		54.133		39.732		42.216		14.141

		8/31/90		6.6		12.158		69.964		47.291		33.197		35.825		8.8362

		9/1/90		5.8		10.413		65.715		43.757		28.995		31.635		6.3428

		9/2/90		5.4		9.4461		62.885		41.139		26.081		28.689		4.8826

		9/3/90		4.9		9.7738		62.94		40.613		25.637		28.201		4.1985

		9/4/90		4.4		10.065		62.322		40.356		25.594		28.109		3.8176

		9/5/90		14		106.62		164.93		148.95		138.23		141.15		109.79

		9/6/90		26		58.976		110.81		105.67		101.12		102.63		59.936

		9/7/90		21		111.35		263.86		329.04		420.43		424.69		186.14

		9/8/90		21		73.357		140.66		148.22		134.03		135.38		85.23

		9/9/90		13		33.824		113.42		111.7		103.41		104.48		36.385

		9/10/90		12		23.224		103.18		94.977		70.098		73.637		21.975

		9/11/90		10		18.787		91.041		65.06		45.18		47.23		15.439

		9/12/90		8.3		16.53		74.809		51.036		36.604		38.526		12.048

		9/13/90		7.1		15.111		68.1		46.015		31.352		33.376		10.078

		9/14/90		6.8		26.701		74.46		55.626		42.669		44.588		23.062

		9/15/90		9.4		62.017		116.18		113.89		112.15		113.26		69.922

		9/16/90		11		32.012		106.83		104.09		100.45		101.86		35.748

		9/17/90		9.3		24.026		97.854		84.809		68.924		72.748		25.199

		9/18/90		7.7		20.798		85.233		61.503		47.314		49.179		19.571

		9/19/90		7.2		24.883		83.685		61.977		47.517		49.529		22.021

		9/20/90		8.1		25.033		79.587		58.943		46.55		48.222		21.973

		9/21/90		7.9		19.801		71.773		50.325		38.686		40.264		15.846

		9/22/90		7.7		18.723		70.429		48.56		35.04		36.721		13.707

		9/23/90		10		21.555		72.725		50.316		35.956		37.648		15.596

		9/24/90		8.8		18.352		66.892		45.548		31.496		33.169		11.624

		9/25/90		11		16.766		64.668		43.464		29.107		30.751		9.4417

		9/26/90		9.1		18.359		65.975		44.51		30.17		31.783		10.685

		9/27/90		8.5		16.126		61.924		41.709		27.552		29.134		8.1834

		9/28/90		8		14.542		59.399		39.57		25.647		27.197		6.6036

		9/29/90		7.6		21.152		66.268		46.995		34.044		35.55		13.413

		9/30/90		48		105.02		173.34		181.28		192.8		195.24		112.7

		10/1/90		68		62.827		131.04		147.42		153.88		155.03		82.268

		10/2/90		28		31.916		109.81		111.27		110.69		111.32		40.757

		10/3/90		18		23.377		99.673		95.077		86.745		88.429		28.259

		10/4/90		41		66.746		136.71		143.18		195.22		197.65		76.822

		10/5/90		124		71.584		164.97		201.27		213.83		214.7		103.19

		10/6/90		43		34.242		121.61		136.25		136.33		137.22		54.157

		10/7/90		23		24.834		108.18		109.12		105.83		106.42		34.686

		10/8/90		16		25.976		102.33		97.561		84.733		86.519		31.746

		10/9/90		22		80.956		224.29		297.75		425.89		428.14		147.85

		10/10/90		189		119.12		259.1		399.6		491.95		493.15		195.62

		10/11/90		366		113.31		351.9		580.51		792.82		794		338.15

		10/12/90		410		104.24		299.06		485.46		567.53		568.68		219.24

		10/13/90		268		88.407		231.14		349.06		388.51		389.64		161.09

		10/14/90		141		52.539		187.86		223.66		233.36		234.15		121.3

		10/15/90		84		42.966		156.4		172.64		170.07		170.96		106.38

		10/16/90		52		40.328		137.33		131.43		122.52		123.22		94.867

		10/17/90		38		38.463		125.41		112.96		104.56		105.1		74.243

		10/18/90		131		80.078		469.85		726.23		1126.8		1129.1		530.62

		10/19/90		291		120.96		393.6		528.01		435.13		436.13		205.66

		10/20/90		111		80.343		240.53		277.09		214.82		215.46		112.28

		10/21/90		65		51.363		195.15		196.04		155.91		156.75		100.17

		10/22/90		57		83.786		236.88		260.26		244.32		245.72		133.89

		10/23/90		93		80.895		217.08		241.67		261.1		262.02		156.59

		10/24/90		190		59.284		181.47		188.08		193.12		193.64		134.31

		10/25/90		102		50.479		156.42		145.86		141.03		141.85		114.53

		10/26/90		73		48.702		142.9		120.2		112.63		113.02		106.76

		10/27/90		57		47.616		134.14		111.01		100.42		100.94		98.465

		10/28/90		63		72.737		181.27		170.07		151.31		152.8		113.79

		10/29/90		91		53.004		164.46		163.15		148.76		149.75		107.03

		10/30/90		59		47.553		144.9		128.76		116.31		116.8		97.582

		10/31/90		46		45.71		132.89		113.11		102.54		102.98		82.055
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Removal 
Efficiency

0% 50% 90% 95% 99% 99.5% 99.9%

# of Days of 
Exceedance

154 153 147 138 98 71 21

% Days of 
Exceedance

84 83 80 75 53 38 11



In calculating our days of exceedance, we simply 
added the loads from each sub-basin and divided by 
flow. 

We did not account for bacteria loss. This will be 
done using the BASINS model with a first order 
decay approach:

As a check on our numbers shown today, we did 
this calculation for sub-basin 44. 

kt
ot eCC −=



Assuming the septic systems were 99.5% efficient, simply summing 
bacteria loads produced 116 days of exceedance, while accounting 
for the first order decay produced 106 days of exceedance.
The maximum concentration for the simple sum approach was 
3,565 cfu/100 mL, while the maximum concentration for the first 
order decay was 2,780 cfu/100 mL. 



Workshops were well-attended and generated many good 
questions.

Information on operation and maintenance of septic systems 
generally identified as being most valuable.

We will reduce the detail presented about soils characteristics.

While most people practice some form of septic system BMP 
and the majority of people had their systems pumped every 3-5 
years, approximately one-third of the homes surveyed had 
systems that are 30+ years (high potential for failure).



GIS and BASINS modeling are useful tools to identify problem 
sub-basins, assess water quality under current conditions, and 
identify the level of septic treatment needed to meet water 
quality guidelines.

However, the data requirements for successful application are 
considerable.

The study provided information on the level of funding needed 
to conduct a demonstration project at a sub-basin scale to 
determine the benefits of efficiently functioning septic systems.



Erie County Water Quality Committee

Mary Rossi, Erie County, Environment and Planning

John Whitney, USDA, NRCS

Gene Degman, Erie County Health Department

Paul Fuhrmann, Ecology and Environment, Inc.

Dave Meyer, Meyer Septic System Service

James Rowell, Lakeshore Septic Service

Erica Somogye, Marlo Kovacs, Susan Kirkham, Buffalo State

Funding provided by New York State Water Resources Institute
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