Civil and Environmental Engineering
CE 421 Wastewater Treatment and Design

Fall 2002
GARDEN CITY WASTEWATER TREATMENT PLANT DESIGN PROJECT
Garden City is situated near Rose Creek, as seen on the attached map. You are planning to design a new wastewater treatment plant for Garden City. The first step in this process is to project future population over the expected useful life of the plant. For this purpose, you are to estimate the population for Garden City for the year 2030. You have the following US census data available:

	Year
	Population

	1940
	32,927

	1950
	34,666

	1960
	39,096

	1970
	55,820

	1980
	67,867

	1990
	79,662


 a. Prepare the appropriate graphs for calculating each of the following 4 models for the population for Garden City:

· Linear model 

· Exponential model 

· Decreasing Rate of Increase Model (assume 100,000 as a maximum population for Garden City) 

· Decreasing Rate of Increase Model (assume 200,000 as a maximum population for Garden City) 

b. Show the calibrated model equation for each of these 4 models. 

c. Show the predicted population based on all 4 of these models on the same graph. The x-axis should cover the time period from 1940 to 2040. Also on this graph show the known Garden City population from the above 6 census years. 

d. Present a table showing the four projections (from the 4 models) for Garden City’s population in the year 2030. 

e. Discuss which prediction you think is the most reliable, and why.

The following new industries have also been projected for moving into Garden City:

	Industry
	Average Flowrate MGD

	Pet Food
	0.5

	Potato Processing
	1.0

	Cheese
	0.75


The wastewater treatment plant will discharge into Rose Creek, which flows into the Delaware River.  The NJDEP has set the following permit limits:

	PARAMETER
	AVERAGING PERIOD
	EFFLUENT LIMITATIONS

	Flow (MGD)
	Monthly Average

Daily Max
	Monitor and Report

	BOD5 mg/L

CBOD5 mg/L
	Monthly Average

Weekly Average

Monthly Average

Weekly Average
	30 mg/L

30 mg/L

20 mg/L

20 mg/L

	Total Suspended Solids mg/L
	Monthly Average

Weekly Average
	30 mg/L

45 mg/L

	pH
	Minimum

Maximum
	6.0

9.0

	Ammonia (Total as N) mg/L
	Monthly Average

Daily Max
	0.5 mg/L

0.5 mg/L

	Temperature
	Monthly Average

Minimum

Maximum
	Monitor and Report

	Chlorine Produced Oxidants mg/L
	Daily Max
	0.074 mg/L


Plant Characteristics:

Secondary Treatment Plant with Activated Sludge Process 

Beneficial Reuse of Sludge; Sludge produced = Class A Biosolids

Beneficial Reuse of Wastewater – Garden City Golf Course (20 acres)
Plant design:
Plant design indicates a full thorough design of all unit operation processes (physical, chemical or biological) with professional drawings indicating dimensions and relevant design information such as flow rate, hydraulic and BOD/SS loading, detention times, sludge production in lbs/day, aeration requirements, efficiency etc.  Primary treatment should indicate what technology would be used for grit removal (screening, comminution, aerated grit chamber etc.) with design calculations and drawings or relevant vendor pictures.  Chemical processes should indicate names of chemicals and the chemical requirement in lbs/day for the process.
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Useful Websites for Virtual Tours

http://yorkcity.org/cityservices/wwtp/
http://www.cityofws.org/ellege/index.htm
http://www.state.sd.us/denr/DES/surfacewater/virtual.htm
http://www.nbif.org/education/env-engr/wstwtr_tour/wwtour.html
http://www.statweb.org/pond/fieldtrips3.html
http://www.ci.quincy.il.us/sanhome/sewer.html
http://www.lacsd.org/waswater/wrp/sjc.htm
New Jersey Websites

Water Environment Association http://www.njwea.org/
Passaic Valley Sewerage Authority  http://www.pvsc.com/
Camden County MUA http://www.ccmua.org
Cape May County MUA http://www.acmua.orcom/
Software

Activated Sludge Simulation  http://attila.stevens-tech.edu/~dvaccari/esim.html
http://www.ce.siue.edu/CIVIL/default.htm
Airstripper Design http://www.ce.cmu.edu/~dzombak/asdc1.html
Biofilm Model http://www.ce.utexas.edu/prof/speitel/biofilm/biofilm.html
Trickling Filter  http://www.engr.psu.edu/ce/enve/tf.htm
Java based Activated Sludge Simulator  http://www.syscon.uu.se/~psa/
Chemical Engineering Fundamentals In Biological Systems http://www.engin.umich.edu/labs/mel/Bio/BioFlyer.html
Lecture  Slides and Notes

http://www-ec.njit.edu/~hsieh/ene669.html
http://civil.engr.siu.edu/415/
http://www.ecs.umass.edu/cee/reckhow/courses/370/
Virtual lab http://civil.engr.siu.edu/nsflab/
Original Equipment Manufacturers

http://www.usfilterenvirex.com/
REGULATORY

Wastewater Engineering Design Guidance, Fact Sheets, and Technical Review and Approval (Minnesota Water Pollution Control Agency)

This site has useful information for design.

http://www.pca.state.mn.us/water/wastewater-engineering.html
New Jersey

Surface Water Discharges http://www.state.nj.us/dep/dwq/sw.htm
Biosolids http://www.state.nj.us/dep/dwq/sludge.htm
Database for all NJ WWTP with surface discharge http://www.state.nj.us/dep/dwq/database.htm
EPA Biosolids

http://www.epa.gov/owm/bio.htm
