CE 572 

Analysis of Urban Water Systems

Fall 2008

Project 3 – Sanitary Sewer System I/I Analysis

The Charlotte-Mecklenburg Utility Department (CMUD) is experiencing rainfall dependent inflow and infiltration in the sewer system that drains to it McAlpine wastewater treatment plant (WWTP).  A study performed by CDM in 1995 resulted in a Sanitary Sewer System Evaluation/Rehabilitation/Flow Equalization Project Report that examined the problem, and recommended a plan for mitigating sanitary sewer overflows (SSOs) within the system.   The first two chapters of that report are attached.  They describe the project background, and provide data pertinent to the analysis of the system.
The requirement for this project is to examine I/I in the McAlpine Creek and Four Mile Creek basins and recommend a cost-effective plan for mitigating SSOs in these basins.  Your report should include a description of the study area and the problem. 

For this analysis assume that the WWTP capacity allocated to your system is 2xBWWF (BWWF at the plant can be determined by running the model for 72 hours and using the results of the hours 49 -72 as the daily BWWF flow at the plant).  Any excess flow at the bottom of the system will have to be stored for later treatment at the plant when there is capacity. Your analyses should include:
· Examination of the supplied data set and any corrections made to that data to get it to run in SWMM5
· Separation of the input flow hydrographs into BWWF (called DWF in the model) and RDII. Using the Rainfall hyetograph, RDII hydrographs, and BWWF diurnal flows, compute the Inflow/Infiltration Coefficient, C for each inflow node.
· An analysis of the existing system with respect to SSOs for the 2-yr RDII hydrographs contained in the SWMM5 data

· A stress test of the system using ramp RDII hyetographs for each inflow node, you will need to scale the rate of rise for each inflow to the peak RDII value. Based on the stress test, fix the “home runs”
· Examine the following alternatives:

· “Let ‘er rip” scenario – provide relief to the entire system and capture excess flow at the bottom of the system (WWTP)

· Use of storage only to eliminate SSOs

· Combinations of the above to provide a cost effective solution.  Use the C coefficients determined above as guidance of which sewersheds to target for immediate I/I reduction.
On the McAlpine Creek trunk sewer, a large part of the system lies above the fork in the upper basin, however there are only a few problems.  Fix SSO problems in the east branch by reducing RDII; report on the percent reduction required to prevent overflows.  On the west branch you can eliminate flooding by changing pipe sizes; report on which pipe(s) was changed and its new size.  After you have eliminated overflows on the two upper branches, run a simulation and determine the flow at the node at the confluence, or first node downstream of the confluence.  Use the “Total Inflow” to that node as a Inflow Hydrograph at that node and delete the upper part of the system for the remaining analyses on the lower system. 

Your report is due on Tuesday November 18

Reading associated with this assignment:

· CMUD Project Report (Chapters 1 & 2) handed out with this assignment

· The three web sites shown in Lecture 17

