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April 15, 2019

City of Fort Wayne 
LTCP Update & Use 
Attainability Analysis
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• LTCP Update 
•Benefits of LTCP
•Use Change in Water Quality Standards 
•Use Attainability Analysis factors
•Next Steps

Presentation Outline
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The Big Picture

Impact of Land Use Activities in the Maumee River Watershed on Harmful Algal Blooms in Lake Erie ‐ Scientific Figure on ResearchGate. Available from: 
https://www.researchgate.net/Map‐of‐Maumee‐River‐Watershed‐The‐Maumee‐River‐watershed‐which‐contributes‐most‐of‐the_fig2_317969632 [accessed 27 Sep, 2018]
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•Maumee
•St. Joseph
•St. Marys
•Spy Run Creek
•Baldwin Ditch
•Other tributaries

Where Sewers Overflow
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cityoffortwayne.org/utilities(All cost estimates based on 2005 dollar value)

Original LTCP

Program Element Cost 
(millions)

Combined Sewer Capacity (partial sewer 
separation)

$68.3

Parallel Interceptor Sewers $72.4
Satellite storage/treatment $34.8
Combined sewer overflow pond storage 
improvements

$53.9

Treatment plant improvements $10

Total Cost $239.4
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cityoffortwayne.org/utilities(All cost estimates based on 2005 dollar value)

Updated LTCP

Program Element Cost 
(millions)

Combined Sewer Capacity (partial sewer 
separation)

$33.8

3RPORT & Foster Park Relief Sewer $230.0
Remote CSO Relief Sewers, Storage Facilities & 
Floatables

$24.7

Wet Weather storage pond improvements $34.0
Treatment plant improvements $17.4

Total Cost $339.9
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cityoffortwayne.org/utilities(All cost estimates based on 2005 dollar value)

Updated LTCP with Tunnel Solution

Capital Program 2008 Estimates Current Estimates
LTCP $239.4 million $339.9 million

Wastewater Improvements CIP $454.6 million $326.6 million

Total 18 year CIP $694 million $666.5 million
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Current LTCP Status

Reduce Through Separation
Collect More
Treat More

1
2
3

CONTROL LEVEL:
4 activations per 
typical year on St. 
Marys and Maumee

CONTROL LEVEL:
1 activation per 

typical year on St. Joe
ACHIEVED

Controlled 
through system 
enhancements 
and conveyance
COMPLETED

3RPORT deep‐
rock tunnel
UNDER 

CONSTRUCTIO
N

Conveyed to tunnel
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Tunnel Works Program
• Scheduled completion: 2023
• Three Rivers Protection and 
Overflow Reduction Tunnel 
(3RPORT)

• Deep‐rock tunnel
• Drop shafts & adits

•Deep dewatering pump 
station

•Near surface infrastructure
• Consolidation sewers

3RPORT Program Update
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Tunnel Works

• Meet MamaJo, she’s part 
of the largest public 
infrastructure investment 
in Fort Wayne’s history

• Stats:  5 miles long, 16’ 
finished diameter, over 
200’ deep, final part of the 
City’s Consent Decree to 
reduce combined sewer 
overflows

• Construction update

• Program complete in 2025

508



cityoffortwayne.org/utilities

•Reduced odors, untreated sewage and trash in our 
rivers and streams 

•Reduces annual sewer overflow 
volume by 91 percent

•Reduces overflow frequency 
from 71 times in a typical year to:

• 1 storm per year causing overflows to St. Joseph River*
• 4 storms per year causing overflows to St. Mary’s and 
Maumee rivers* 

•Reduced bacteria loading to our waterways

Benefits of City’s Plan

*Predictions based on a year with average rainfall
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Benefits: Reduced Overflow 
Frequency
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Benefits: Reduced Overflow 
Volume
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•All surface waters within Indiana’s Great Lakes 
drainage basin are designated for full‐body contact 
recreation (swimmable) by state water quality rules.  
327 IAC 2‐1.5‐5(a)(1)

•This recreational use designation applies to the St. 
Joseph, St. Marys and Maumee Rivers (and 
tributaries)

•Recreation Season includes April – Oct.

Use Designation
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•Even after implementation of the City’s costly
LTCP, a small number of overflows will still occur
during the largest storms of a typical year.

•High bacterial pollution levels from these infrequent
storms will make the rivers unsuitable for swimming
and other full body recreational contact at those
times (although rivers are already unsuitable for
swimming due to nonpoint sources of bacteria).

•State water quality rules allow no exceptions to
compliance with bacterial criteria required for the
current recreational use designation.

Why is it necessary to change the 
designated use?
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• 100% compliance with the water quality criteria for
recreation would require additional CSO controls to capture
overflows from the largest storms, which is not affordable.

• Recreation on area rivers during storm events occurs rarely,
if at all.

• A revised use designation is needed that recognizes that
recreation should not occur during times area rivers are
impacted by overflows from the infrequent storms beyond
the reach of the LTCP’s control measures.

• Current (swimmable) recreational use designation would
apply except when LTCP’s CSO controls cannot capture
overflows from larger storms.
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•The U.S. EPA adopted rules many years ago to 
govern the establishment and revision of water 
quality standards, including use designations, for 
the nation’s waters.  40 CFR Part 131, Subpart B.  

• In 2005, the Indiana legislature created a CSO wet 
weather limited use designation for waters affected 
by CSOs where a  community has agreed to 
implement an approved LTCP that reduces but 
cannot totally eliminate discharges from combined 
sewer systems due to affordability or other 
constraints.  

Federal and State Law for Use 
Designation Changes
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•Under the relevant federal and state law, a use 
designation, such as the current recreational use for 
waters impacted by the City’s CSOs, cannot be 
changed without conducting a Use Attainability 
Analysis (UAA) to assess the feasibility of achieving 
the designated use.

UAA – a Prerequisite to Change in 
Use Designation
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•A UAA is defined under federal law as a “structured, 
scientific assessment of the factors affecting the 
attainment of the use, which may include physical, 
chemical, biological, and economic factors as 
described in 40 CFR 131.10(g)”.  

•Six factors may be considered when conducting a 
UAA.

What is a UAA
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•Fort Wayne’s draft UAA update is based upon three
factors:

•Naturally occurring pollutant
concentrations prevent attainment of the
designated use;

•Human‐caused sources of pollution that cannot be
remedied prevent designated use attainment;

• substantial and widespread economic and social
impacts would be caused by a requirement to
implement controls beyond those contained in the
City’s LTCP as approved by IDEM and U.S. EPA.

Basis of  Fort Wayne UAA 
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Sources of Water Quality Impairment

Not all from 
CSO’s
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Will bacteria WQS be met after LTCP 
implementation?

WHAT THIS TELLS US:  As expected, the LTCP reduces concentrations  ‐ but, 30‐
day geomeans remain above WQS for virtually the entire year.
NEXT STEP:  We know from data analysis and model calibration that upstream 
boundary concentrations have a huge impact on attainment/non‐attainment 
at SM1.  So, let’s reduce BCs to hypothetically lower ambient conditions.
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What about sources beyond City 
control, from upstream watersheds?

WHAT THIS TELLS US:  Upstream boundary concentrations have a huge 
impact on attainment/non‐attainment and are already above E.coli 
standards without Fort Wayne impacts.
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What about sources beyond City 
control, from upstream watersheds?

WHAT THIS TELLS US:  If we assume hypothetically lower ambient E. coli 
concentrations in the river at the boundary, the LTCP results in a fairly dramatic 
increase in attainment (of the geomean WQS component).
NEXT STEP:  Let’s look at impacts of controlling another City source, stormwater.
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When and where should we invest in controlling 
other City sources, like stormwater?

WHAT THIS TELLS US: Stormwater control would have  to reach about 75% 
effectiveness (in reducing pollutant load) before we see substantive increases in time of 
attainment. And, achieving this benefit requires lower upstream ambient conditions.
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What these scenarios tell us

St. Joseph River Pollutants CSO VS. Non‐
CSO Sources

CSO Contribution

Non‐CSO Contribution

St. Mary's River Pollutants CSO VS. 
Non CSO Sources

CSO Contribution

Non‐CSO Contribution

Maumee River Pollutants (Bacterial) CSO 
VS. Non‐CSO Sources

CSO Contribution

Non‐CSO Contribution

WPC

Maumee River Pollutants (Non‐
Bacterial) CSO VS. Non‐CSO Sources

CSO Contribution

Non‐CSO Contribution

WPC

524



cityoffortwayne.org/utilities

•Complete Control of CSOs would still not meet
Water Quality Criteria for E. Coli in affected rivers
due to other, non‐point sources.

•Fort Wayne’s approved LTCP provides the best
environmental benefit for the dollar.  It will
eliminate most overflows and capture some
stormwater that otherwise would have gone to the
river.

•Complete Control of CSOs would increase capital
costs for the LTCP by more than 100% and would be
unaffordable for the City and its rate payers under
applicable state and federal criteria.

Substantial and Widespread Social and 
Economic Impacts
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UAA Table 4.3‐1   

Capital Costs for CSO Control Measures
for Complete Capture and Control of CSOs

Program Element Cost (millions) 

Combined Sewer Capacity (partial sewer separation)    $ 102.7
Interceptor sewers 213.1
Satellite storage/treatment 30.3
Combined sewer overflow pond storage improvements    170.5
Treatment plant improvements 75.8

Total Cost $592.4*

(All cost estimates based on 2005 dollar value and Typical Year Conditions)
*Total Complete Capture costs are in process of being updated.  Projected to be higher that original
estimate of $592.4M, based on increased costs of LTCP.

Substantial and Widespread
Social and Economic Impacts ‐ Original
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•Approved LTCP (December 2007)
•UAA approved by IDEM (2010)
•Update/Refresh of UAA information (2019)
•Request IDEM to move forward with UAA process 
and submitting UAA to EPA for EPA approval

Current Status for Change in Use 
Designation
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• Indiana Water Pollution Control Board to conduct
rulemaking to revise use designation for CSO‐
impacted waterways to apply the CSO wet weather
limited use designation during those infrequent
periods of CSO discharge.

•Approval by US EPA of UAA and Indiana rule to
revise use designation to CSO wet weather limited
use during periods of CSO discharge

Next Steps
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Questions?
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City of Fort Wayne 
St. Joseph River Milestone 
Report 

Consent Decree Case # 2:07 cv 00445 

8/9/2017 
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1. Introduction

The City of Fort Wayne has been actively implementing an approved Combined Sewer Overflow (CSO) 
Long-Term Control Plan (LTCP) since 2007.  The requirements of the LTCP are outlined in the City’s 
federal Consent Decree (CD), and include a detailed Post-Construction Monitoring Program (PCMP, 
Appendix 4 of the CD).  Under the PCMP, the City is scheduled to submit a series of Milestone Reports, 
each one coinciding with monitoring and analysis of completed CSO controls in a river watershed.  The 
timing and purpose of the Milestones is as follows, from the PCMP: 

“A milestone report will be prepared for each of the three river watersheds, when all the CSO controls in 
a particular river watershed are operational. The reports will provide documentation of facility 
performance relative to the Performance Criteria in Table 4.2.4.1, along with a presentation of observed 
water quality trends.” 

The first river watershed to achieve full operation (AFO) of all CSO controls was the St. Joseph River 
watershed, with AFO reached on September 1, 2015.  The Performance Criteria for the St. Joseph River 
CSOs, per Table 4.2.4.1 of the CD, is to achieve 1 overflow event in a “typical year.”  Once AFO was 
reached, the City completed a 1-year monitoring period in the St. Joseph watershed, followed by a 1-
year analysis period, per the requirements of the PCMP.  The results of that monitoring and analysis 
process are the basis for this Milestone Report, and confirm that the operational St. Joseph River CSO 
controls are complying with the performance criteria required by the CD. 

2. Milestone Report Development Process and Report Outline

As required by the formal assessment protocol outlined in the CD, the Milestone Report development 
process is as follows: 

• Collect 12 months of CSO activation and rainfall data following Achievement of Full Operation of
all CSO controls in the river watershed.

• Analyze the 12 months of CSO activation data and compare to historical trends.
• Use the 12 months of CSO activation data to implement the Model-Based Approach to Assessing

Compliance (CD Appendix 4, Section 4.6.4.1) and summarize results.
• Comment on compliance, or non-compliance, as demonstrated by the Model-Based Approach.
• Analyze in-stream bacteria data collected under the PCMP water quality sampling program and

summarize long-term trends.

Each of these steps was completed for the St. Joseph River watershed.  Further details on the approach 
under each step, along with results and discussion, are presented in the individual Milestone Report 
sections as outlined in Table 1. 
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Table 1 
St. Joseph River Watershed Milestone Report Outline 

Topic(1) Milestone Report Section 
Description of river and CSO controls being 
implemented 

Section 3 

CSO monitoring and rainfall monitoring results Section 4 
River water quality sampling results Section 5 
Evaluation of the effectiveness of CSO Control 
Measures, including results of analyses performed 
to assess whether the implemented controls are 
complying with the Performance Criteria in Table 
4.2.4.1 

Section 6 

A discussion of any significant variances from the 
Performance Criteria, including impacting factors 
and associated water quality impacts (if observed) 

Not applicable – Performance Criteria met 

Re-evaluation and proposed corrective action (if 
necessary) 

Not applicable – Performance Criteria met 

Status of upcoming CSO Control Measures in other 
watersheds (reporting on status of construction 
schedules, etc.) 

Section 7 

(1) The topics in Table 1 represent the full set of information expected in a Milestone Report, as presented in CD Appendix 4,
Section 4.6.6.1.

3. Description of River and CSO Controls Being Implemented

The St. Joseph River watershed, shown in Figure 1, drains approximately 700,000 acres in Michigan, 
Ohio and Indiana.  Flowing through primarily rural agricultural areas in northeast Indiana, the river 
enters metropolitan Fort Wayne approximately 9 miles upstream of its confluence with the St. Marys 
River.  The St. Joseph and St. Marys Rivers converge in the City’s downtown area to form the Maumee 
River, which flows northeast as a major tributary to Lake Erie. 

The interaction between metropolitan Fort Wayne and the St. Joseph River tributary areas is limited 
primarily to the “Lower St. Joseph” subwatershed, at the far lower end of the river as shown in Figure 1.  
This is illustrated further in Figure 2, which shows a detailed view of the Lower St. Joseph subwatershed 
only, along with the extent of the City’s interceptor system. 
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Figure 1 
Overall St. Joseph River Watershed 

Source:  http://www.sjrwi.org/content/watershed-information-maps

Figure 2 
Lower St. Joseph Subwatershed and Overlap with Metropolitan Fort Wayne 
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Figure 3 shows the location of the St. Joseph River CSOs and tributary subbasins within the lower St. 
Joseph River subwatershed.  As can be seen, a) the St. Joseph CSO subbasins are a very small part of the 
smallest subwatershed in the overall St. Joseph River tributary area, and b) the St. Joseph CSOs 
discharge to the St. Joseph at the far downstream end of the river.  This means that well over 690,000 
acres of tributary area have introduced loads to the river before the St. Joseph CSOs add their minimal 
contribution. 

Figure 3 
Lower St. Joseph Subwatershed With St. Joseph CSOs and Tributary Subbasins 

There are six CSOs on the St. Joseph River, as shown in more detail in Figure 4.  Four of these overflows, 
CSOs 51, 52, 53, and 68, are on the east side of the river – these CSOs serve the area typically referred to 
as the “St. Joe Subbasins.”  The remaining two overflows, CSOs 44 and 45, are small discharges that 
result from rather minor subbasins on the west side of the river.  The compliance requirement for all six 
CSOs per Table 4.2.4.1 (CD Appendix 3) is to have untreated overflows limited to once per year during a 
typical year. 
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Figure 4 
Detailed View of St. Joseph CSOs 

The first control measure required by the LTCP for the St. Joseph River CSOs was identification and 
implementation of cost-effective partial separation for the St. Joe Subbasins under the Combined Sewer 
System Capacity Improvement Program, prior to finalization of full CSO controls.  The partial separation 
work was completed on schedule by 2010.  Following this work, and with the support of refined 
collection system modeling tools developed since completion of the original LTCP, the City developed a 
revised and improved solution for the St. Joseph River CSOs.  This improved solution was presented to 
the U.S. EPA and the IDEM (the “regulatory agencies”) in May 2013 (see previously submitted “Submittal 
in Support of Request for Approval of Revision of Certain Control Measures Specified by Approved Long-
Term Control Plan,” dated May 15, 2013), and approved as a CD revision in January, 26, 2015 (see 
CSOCM 7&8 Approved Consent Decree Modifications in Attachment 1). 

The improved solution for control of the St. Joseph River CSOs is made up of the following components: 

• The St. Joe Control Structure, to increase the effective hydraulic capacity of the St. Joseph
Interceptor during wet weather conditions by allowing flows from this interceptor to be
conveyed directly to the Wet Weather Pump Station at times when the Water Pollution Control
Plant is at full capacity, thus lowering the hydraulic grade line at the downstream end of the St.
Joseph Interceptor; and

• The St. Joe Relief Sewer, to capture additional wet-weather flows prior to discharge from the
eastern St. Joseph River CSOs and convey these flows to the St. Joseph Interceptor, thus taking
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advantage of the increased effective hydraulic capacity in the St. Joseph Interceptor provided by 
the St. Joe Control Structure. 

• Miscellaneous local improvements for the western St. Joseph CSOs to achieve required control
levels.

In summary, these constructed components replaced the plan for satellite treatment and storage 
facilities (as proposed in the original LTCP) with a regional solution to control of the St. Joseph River 
CSOs through increased capture and conveyance of wet weather flows that otherwise would have been 
discharged at multiple CSOs for regional storage at the CSO Ponds. 

4. CSO Monitoring and Rainfall Monitoring

The City has been collecting system-wide CSO outfall flow data since 2004, with 33 of 41 CSO locations 
(including the St. Joseph CSOs) monitored with continuous depth/velocity meters.  In addition, the City 
has maintained a network of 10 rain gauges to measure rainfall across the service area since 1983.  
These monitoring  programs provide a strong dataset for understanding baseline conditions, with 13 
years of combined CSO and rainfall data on record. 

As explained in the PCMP, these in-place programs provided an ideal platform to collect the requisite 12 
months of rainfall and activation data following AFO for the St. Joseph CSOs.  This 12-month post-
construction monitoring period began on September 1, 2015, and was completed on September 1, 
2016.  A key purpose for this data was to support the model-based compliance assessment approach 
(see Section 6 below), but it can also be used for an informative comparative data analysis of pre- and 
post-construction behavior.  With this analysis, however, it is important to emphasize that a single 12-
month post-construction dataset presents only limited insight into long-term performance of CSO 
controls. 

The flow monitoring data and rainfall data were analyzed for calendar years 2010 – 2014 (inclusive) to 
represent pre-construction conditions; calendar year 2015 was eliminated from consideration given that 
construction of controls was underway.  Relevant metrics from these five pre-construction 12-month 
periods were then compared to the same metrics for the 12-month post-construction monitoring 
period.  The results of the comparison are shown in Table 2, included at the end of this document. 

Several pertinent observations from this comparison are as follows: 

• The annual rainfall in the pre-construction years ranges from a low of 33.1 inches to a high of
49.6 inches, compared to the typical year average of 35.4 inches.  This wide range illustrates the
fact that in any given real calendar year, in-place CSO controls may experience rainfall that is
dramatically different from a “typical” year, resulting in greater (or fewer) activations than a
target “typical” year compliance level.

• The distribution of 6-hour duration events shown in the third column provides a summary of the
actual number of events experienced as compared to a statistical return period expectation, and
provides another indication of whether a given year was “wet” or “dry” relative to the long-term
average.  For example, in 2011, there were 18 real events with a 6-hour duration that equaled
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or exceeded the depth associated with a statistically-based 1-month return period – this is an 
indication that 2011 was a wetter-than-typical year relative to this type of event. 

• In terms of CSO metrics, the post-construction monitoring data shows a dramatic decrease in
activations and volumes across all St. Joseph CSOs, with 0 monitored activations in the 12-
month period at all but one location (CSO 052).  While this data comparison is not the
mechanism specified by the Consent Decree to assess compliance with Performance Criteria, it
does provide an initial suggestion of the success of the LTCP solution in the St. Joseph River
Watershed.

• Although 2 true wet-weather activations were detected at CSO 052 over the 12-month post-
construction monitoring period,  this monitoring period is only a single real year and does not
constitute a “typical” year.  While the monitored total rainfall for this 12-month period (34.55
inches) was slightly less than the typical year average (35.4 inches), the number of 6-hour
duration events was higher, indicating a higher-than-typical proportion of larger events with the
potential to trigger CSO activations.  As shown in Section 6, below, the model-based compliance
determination method specified by the Consent Decree shows the St. Joseph River CSOs to be in
compliance with the Performance Criteria.

5. River Water Quality Sampling Results

During the LTCP system characterization effort (Chapter 2 of LTCP) and through subsequent discussions 
with U.S. EPA and IDEM, the City identified E. coli bacteria as the parameter of concern in local 
waterbodies.  The City utilized water quality sampling data collected from 2001 – 2016 in order to 
analyze trends in both dry-weather and wet-weather E. coli levels during pre- and post-construction 
periods. 

In U.S. EPA’s December 2001 Report to Congress: Implementation and Enforcement of the Combined 
Sewer Overflow Control Policy, the agency noted that “In practice, it is often difficult, and in some 
instances impossible, to link environmental conditions or results to a single source of pollution, such as 
CSOs. In most instances, water quality is impacted by multiple sources, and trends over time reflect the 
change in loadings on a watershed scale from a variety of environmental programs.”  As explained 
further below, the noted watershed-scale impacts on E. coli levels is clearly a factor in the St. Joseph 
River, with the St. Joseph CSOs having a minor effect with or without control. 

The City utilized data from its cooperative river water quality sampling program with IDEM, which has 
been ongoing since 2001, to perform the water quality analysis for this Milestone Report.  Under this 
program, the City collects water quality samples at six locations, including two locations on the St. 
Joseph River.  The two locations on the St. Joseph River are shown in Figure 5; one is located at Mayhew 
Road, which is effectively an upstream boundary for impacts from City sources, and the other is located 
at Tennessee Avenue, just downstream of the St. Joseph CSO outfalls.  Samples are collected once per 
month on a year-round basis in support of the IDEM program; the City increases the frequency to 
weekly sampling during the period April 1 to October 31 
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Figure 5 
Location of Water Quality Sampling Locations on St. Joseph River 

Data from the City’s sampling program was used in two ways to examine E. coli levels in the St. Joseph 
River, each described below. 

E. coli trends during the 12-month post-construction monitoring period:  Figure 6 displays the E. coli
sampling results from the St. Joseph River over the 12-month post-construction monitoring period
from both the upstream (Mayhew) and downstream (Tennessee) sites, along with river flow (from
USGS Gauge #04180500 at Mayhew Rd. Bridge) and the timing of monitored CSO 052 overflow
events.  Several conclusions can be drawn from this figure:

• E. coli levels are often higher at the upstream City boundary than at the location
downstream of St. Joseph River CSO outfalls.  Specifically for this 12-month period, out of 34
comparisons based on real sampling data, the upstream site had higher E. coli levels on 22
occasions.

• Second, the highest E. coli readings at the downstream site do not correlate to CSO
activations.  E. coli levels at the downstream Tennessee site were consistently less than
1000 cfu/100ml after each of the monitored CSO 052 activations (and as low as 100
cfu/100ml after two of the activations), compared to levels well over 1000 cfu/100ml at
other times of the year. No activation occurred at any St. Joseph River CSO other than CSO
052.
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Figure 6 
E. coli Sampling Results During the 12-Month PCMP Monitoring Period

Note:  The CSO overflow event on 09/19/15 is being shown for completeness, but as explained in Section 4 this overflow 
was due to a temporary blockage and so is not a wet-weather activation.  The temporary blockage was removed 
immediately. 

Informal assessment of E. coli water quality standards (WQS) attainment 2001 – 2016:  The weekly 
E. coli sampling results from April to October of each year provide an informal mechanism to assess
whether current E. coli WQS would have been attained over the historical sampling period.  With
weekly sampling, the City collects at least 4, and sometimes 5, samples every calendar month.
Grouping the samples by calendar month, and treating each calendar month as a 30-day period,
provides 100 “sample sets” from each sampling location that can be used to assess compliance with
Indiana’s E. coli WQS.  The assessment is considered “informal” because it is not a strict application
of the Indiana E. coli WQS, as many of the monthly sample sets include 4, rather than the minimum
of 5, E. coli samples.  However, it is still a valuable indicator of potential attainment based on an
impressively long-term dataset.

Each monthly E. coli sample set was analyzed to determine the geometric mean and 90th percentile 
value, the two metrics used in the Indiana WQS.  For the 90th percentile value, a simple linear 
interpolation method was used to estimate the value that represents the 90th percentile of the 
statistical distribution represented by the dataset. 

Attachment 2 includes yearly plots of all the results, comparing geomeans and 90th percentile values 
at the upstream and downstream sites.  The results of this analysis are consistent with the 
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conclusions drawn above from the individual E. coli sample values obtained during the 12-month 
post-construction monitoring period.  From visual review, the results for any given year show that 
the downstream site (downstream of the St. Joseph CSOs) often has lower E. coli measures than the 
upstream site.  Summarizing across all years, of the 100 available sample sets from 2001-2016, 71 
(or 71%) showed non-attainment for E. coli at the upstream site (before City sources enter the 
river), and 76 (or 76%) showed non-attainment at the downstream site.  The 90th percentile value 
controlled the non-attainment count, but the sample sets were often in violation of the geomean 
criterion as well. 

In conclusion, both the individual E. coli samples from the 12-month post-construction monitoring and 
an analysis of monthly sample results for the 2001 – 2016 period reveal similar trends.  The St. Joseph 
River is commonly in non-attainment of E. coli WQS upstream of the City boundary, before CSOs or 
other City sources contribute bacteria loads to the river.  Further, there is no apparent trend suggesting 
that E. coli levels in the river downstream of the St. Joseph CSO discharges are consistently any higher 
than upstream of the CSO discharges, even before CSO controls were implemented (i.e. in the period 
from 2001 – 2014).  These observations are consistent with the approved PCMP, which stated that it 
was unlikely that CSO controls alone will result in attainment of Indiana’s E. coli standards for primary 
contact recreation due to numerous E. coli sources in the environment. 

6. Evaluation of the Effectiveness of CSO Control Measures

Section 4.6.4.1 of CD Appendix 4 provides a detailed workplan for the Model-Based Approach to 
Assessing Compliance, which represents the required methodology for evaluating the effectiveness of 
CSO control measures.  This workplan is summarized below, with the full text of Section 4.6.4.1 included 
in Attachment 3 for reference. 

• Collect CSO outfall data for 12-months following AFO and QA/QC the data.
• Compare the CSO outfall data to a 12-month model simulation.
• “Model re-calibration will not be needed if the model achieves at least the same degree of

calibration as was achieved for pre-CSO Long-Term Control conditions during the LTCP
development process, and there is a high degree of agreement between the model output and
CSO monitoring data for activation frequency.”

• If necessary, re-calibrate the model with two or more appropriate events.
• Verify the re-calibration with a final 12-month simulation.
• Apply the final model for the 5-year (1998-2002) typical year period.
• Assess compliance with the performance criteria as 24 or fewer simulated CSO events on the

Maumee and St. Mary’s Rivers, and 6 or fewer simulated CSO events on the St. Joe River, over
the simulated 5-year typical period.

• The overflow frequency performance criterion is based upon a “typical year,” calculated using
the 5-year continuous simulation of the collection system model, as described above. If the
modeled average annual overflow frequency is less than or equal to 1.2 for the St. Joseph River
and 4.8 for the Maumee and St. Mary’s Rivers, the system is deemed to be in compliance with
the performance criteria of 1 and 4 overflow events per year.
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The City began the compliance assessment process by completing the model calibration check, using the 
12 months of post-construction monitoring data collected after AFO of the St. Joseph River CSOs.  A full 
description of the model calibration check is included as a Technical Memorandum in Attachment 4.  
The conclusion from the model calibration check was that the collection system model achieves at least 
the same degree of calibration for AFO conditions as was achieved for pre-CSO Long-Term Control 
conditions during the LTCP development process, and there is a high degree of agreement between the 
model output and CSO monitoring data for activation frequency.  Therefore, the model was confirmed 
as an appropriate calibrated tool to perform the 5-year typical period simulation. 

Following confirmation of the model calibration, the 5-year typical period simulation was performed for 
the 1998-2002 period, and activation counts at the St. Joseph CSOs were tabulated from the results.  
The predicted activation counts are shown in Table 4.6.2.1 (the approved summary format from CD 
Appendix 4), included at the end of this document.  The results shown in the table confirm that the St. 
Joseph CSOs meet the required Performance Criteria in Table 4.2.4.1 and so are in compliance with the 
requirements of the CD. 

7. Status of Upcoming CSO Control Measures in Other Watersheds

This section provides an overview of upcoming CSO Control Measures in other watersheds, reporting on 
status of construction schedules, etc.  Please note that regular updates of this information are provided 
every six months in Appendix 1 of the City’s Consent Decree Status Reports. 

CSO Control Measure 6 – Combined Sewer System Capacity Improvement Programs (CSSCIP) – Basins 
Tributary to 3RPORT (formerly Parallel Interceptor), all river watersheds:  This Control Measure 
identifies and implements cost-effective sewer separation in combined sewer subbasins in order to 
reduce the amount of wet-weather flow reaching regulator structures.  Much of the work under this 
control measure has been completed, but remaining work is ongoing for the following CSO outfalls: 

• CSO Outfalls 027 & 033 – final design is underway.
• CSO Outfall 48 – construction has been initiated.

CSO Control Measure 9 – Conveyance and/or Storage (formerly Satellite Disinfection, approved as a CD 
revision on November 2, 2016, see CSOCM 9 approval letter in Attachment 1), Maumee River 
Watershed and St. Marys River Watershed:  Under this Control Measure, flows from CSO 061 and 062 
up to the required control level will be conveyed to the Wet-Weather Ponds for storage, and a satellite 
storage facility will be constructed as necessary to achieve the required control level at CSO 054.  The 
status of these improvements is as follows: 

• CSO Outfalls 061 and 062 – final design has been completed, and bids received.
• CSO Outfall 054 – Advanced facilities planning is underway to optimize the final control

technology, accounting for flow reduction at CSO 054 resulting from implementation of the
CSSCIP under CSO Control Measure 4.
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CSO Control Measure 10 – Morton Street/O10101 Reroute, Maumee River Watershed:  Under existing 
conditions, CSO 048 is a pumped discharge to the Maumee River.  Under CSO Control Measure 10, this 
pumped discharge up to the required control level will be rerouted to storage at the Wet-Weather 
Ponds.  The design for these required improvements is currently ongoing. 

CSO Control Measures 11 & 12 – Wayne Street and St. Marys Parallel Interceptors, Maumee River and 
St. Marys River Watersheds:  As the agencies are aware, the City has submitted a request to modify 
these Control Measures to provide improved CSO control.  The improved solution is made up or the 
3RPORT Tunnel and Foster Park Relief Sewer.  The status of the 3RPORT Tunnel and Foster Park Relief 
Sewer is as follows: 

• The City’s public outreach program for the 3RPORT is ongoing, to provide information to and
solicit input from ratepayers.

• Final design of the Tunnel and Drop Shafts Package has been completed, and bids received.
• Final design of the Consolidation Sewers Package is ongoing.
• Final design of the Deep Dewatering Pump Station Package is ongoing.
• Construction of solution components east of the Water Pollution Control Plant (surface sewers

and regulator modification) is ongoing.
• Final design of the Foster Park Relief Sewer is ongoing.

CSO Control Measure 13 – Late Floatables Control, all river watersheds:  Under this Control Measure, 
overflow-specific controls are implemented at CSOs where solids and floatables controls are not being 
addressed as part of a broader Control Measure.  Current projects under this Control Measure are 
addressing CSO Outfall 060 (construction ongoing) and CSO Outfalls 061 & 062 (final design completed, 
bids received). 

CSO Control Measure 14 – Satellite Storage, Maumee River Watershed:  Under this Control Measure, 
satellite storage is proposed for CSO 064.  Advanced facilities planning is underway to optimize the final 
control technology, accounting for flow reduction at CSO 064 resulting from implementation of the 
CSSCIP under CSO Control Measure 4. 
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City of Fort Wayne St. Joseph River Watershed Milestone Report

1-Month 3-month 6-month 1-Year Activations
OF Volume 

(MG)
Activations

OF Volume 

(MG)
Activations

OF Volume 

(MG)
Activations

OF Volume 

(MG)
Activations

OF Volume 

(MG)
Activations

OF Volume 

(MG)

2010 33.1 13 7 1 0 5
(1)

0.146 6 0.162 24 3.778 28 4.754 12 1.677 8 0.575

2011 49.59 18 5 2 2 5 0.063 4 0.09 18 0.95 35 12.05 6 0.62 19 3.12

2012 28.58 10 4 1 0 0 0 0 0 7 0.078 19 2.546 2 0.019 4 0.071

2013 42.21 15 8 2 1 9 0.431 1 0.056 23
(1)

1.282 41 16.121 10 2.108 10 1.887

2014 42.81 13 7 5 4 6 0.039 1 0.028 23 0.991 48 20.218 9 0.45 11 0.503

2015

Sep 1, 2015 - Sep 1, 2016

(PCMP Monitoring Period)
34.55 13 4 3 2 0 0 0 0 0 0

3 recorded,

2 true
(2) 0.100 0 0 0 0

Expected Return Period Depth (in) 0.63 1.04 1.36 1.64

Ideal Number of Events in 1-Year Period 12 4 2 1

Notes:

(1) These activation counts have been corrected since submittal of DMRs, based on additional data review.

(2) One recorded activation at CSO 052 (on September 19, 2015) was due to a blockage in the regulator and not due to excess wet-weather flows.  This blockage was immediately cleared.

CSO 053 CSO 068

CONSTRUCTION PERIOD

Table 2

Summary of Rainfall and Flow Monitoring Data Analysis

Year
Total Rainfall 

Depth (in)

Distribution of 6-Hour Duration Events
Monitored CSO Metrics

CSO 44 CSO 045 CSO 051 CSO 052
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CSO Volume (MG)

Overflow 

Frequency By 

Watershed

CSO Volume (MG)

Overflow 

Frequency By 

Watershed

Conveyance and Regional Storage 51, 52, 53, 68

Miscellaneous Improvements 44, 45

Notes:

(2) Original CSO Control Measures 7 and 8 were replaced with an improved solution as part of the approved CD revision dated abc, 20xx.  Please see Section 3 for details.

Typical Year Performance
Overflow Frequency 

Performance Criteria 

Achieved (Yes/No)
(1)

CommentsWatershed CSO Control Measure

(1) Typical Year Performance Criteria of 1 overflow event (for the St. Joseph River) is based on average annual statistics over a representative five-year period (with 1.2 overflow events per year allowed based on raw model results).  The methodology used for 

assessing compliance with this criterion is presented in Section 6.

Table 4.6.2.1

Post-Construction Monitoring for CSO Control Measures by River Watershed

2 activations in the 12-month PCMP monitoring 

period can be explained by a higher-than-typical 

proportion of larger events - see Section 4 for 

additional details.

St. Joseph River 20.1 0.02 0.6 Yes7, 8
(2)

CSOs Controlled

(By Overflow Permit ID)

Monitoring Data
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ATTACHMENT 1 

CD Revisions for CSOCM 7 and 8: 
Agreed Consent Decree Modifications dated January 26, 2015 

CD Revisions for CSOCM9 
Approval Letter dated November 2, 2016 
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USOC ININO case 2:07-cv-00445-PPS-APR document 5-1 filed 11/21/14 page 2 of 35 

IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF INDIANA 

FORT WAYNE DIVISION 

UNITED STATES OF AMERICA 

and 

THE STATE OF INDIANA, 

Plaintiffs, 

v. 

THE CITY OF FORT WAYNE, 
INDIANA, 

Defendant. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

---------------------------) 

Civil Action No. 2:07-cv-00445-PPS-APR 

AGREED CONSENT DECREE MODIFICATION 

WHEREAS: 

A. On April 1, 2008, the United States District Court for the Northern District of 

Indiana approved and entered a Consent Decree between the United States and State of Indiana 

(collectively "Plaintiffs") and the City of Fort Wayne, Indiana ("Fort Wayne" or "Defendant") in 

a case captioned United States, et al. v. City of Fort Wayne, Civil Action No. 2:07-cv-00445-

PPS-APR (Doc. No.4). 

B. The objective of the Consent Decree is for Defendant to achieve and maintain full 

compliance with the Clean Water Act, applicable state law, and Fort Wayne's Current National 

Pollution Discharge Elimination System Permit issued pursuant to the Clean Water Act for 

Defendant's Wastewater Treatment Plant and Sewer System. 

USDC IN/ND case 2:07-cv-00445-PPS-APR   document 8   filed 01/26/15   page 1 of 8
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C. Paragraphs 14 and 16 of the Consent Decree require the Defendant to construct 

the Combined Sewer Overflow Control Measures set forth in Appendix 3 to the Consent Decree 

in accordance with the descriptions, Design Criteria, and schedule set forth in Appendix 3, and to 

achieve the specified Performance Criteria in accordance with the schedule set forth in Appendix 

3. 

D. In the course of implementing the Consent Decree, Fort Wayne has determin,ed 

that certain of the Combined Sewer Overflow ("CSO") Control Measures (requiring satellite 

storage and disinfection) that it had previously selected and agreed to are not ideal, and that 

better solutions exist for the affected CSOs. Fort Wayne has proposed, and the U.S. 

Environmental Protection Agency ("EPA") and the Indian Department of Environmental 

Management ("IDEM") have agreed to, an alternative approach for CSO Control Measures 7 and 

8, and Fort Wayne is developing a proposed alternative approach for Control Measure 9 for 

consideration and, if appropriate, approval by, EPA and IDEM. 

E. Paragraph 81 of the Consent Decree provides that any modification of the 

Consent Decree, including any attached appendices, may be made only by the written approval 

of all Parties. Where a modification also constitutes a "material change" to the Consent Decree, 

it shall be effective only upon approval by the Court. At least some of the modifications that the 

Parties propose herein constitute "material changes" and require judicial approval. 

Changes to Appendices 3 and 4 concerning CSO Control Measures 7 and 8 

F. EPA and IDEM have agreed to Defendant's proposal to combine and modifY 

CSO Control Measures 7 and 8. Instead of using remote storage and disinfection to control the 

overflow from CSO Outfalls 45,51,52,53 and 68, covered by Control Measures 7 and 8, as 

originally specified by Consent Decree Appendix 3, Fort Wayne shall expand the St. Joseph 

- 2 -
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Interceptor to accommodate the flow from Outfalls 45, 51, 52, 53 and 68. This "St. Joseph 

Interceptor" Control Measure is designated as Control Measure 7 in the Revised Appendix 3 

(which is attached in redlined format as Attachment 1). CSO Control Measure 8 has been 

eliminated. 

G. This modification extends one interim deadline applicable to Outfall 52 (which 

had been in the prior Control Measure 8) by one year, from December 2014 to December 2015, 

but the completion schedule for all of the CSO Control Measures for the St. Joseph River CSO 

Outfalls (45, 51, 52, 53 and 68) will be considerably accelerated with the revised approach 

(Revised Control Measure 7 in Revised Appendix 3, Attachment 1 hereto). The deadline for 

completion will move up from December 2019 to December 2015. 

H. The proposed modification to these Control Measures is required and expected to 

achieve the Performance Criteria originally specified in Appendix 3 for the St. Joseph Combined 

Sewer Overflows (CSOs) (one overflow per typical year) and is expected to provide water 

quality benefits that meet or exceed those that would be obtained by the measures that were 

originally required for these CSOs. Revised CSO Control Measure 7 also costs less. 

I. A modification is also proposed for Paragraph 4.6.2 in Appendix 4 to the Consent 

Decree (attached in redlined form here to as Attachment 2) to reflect the earlier deadline by 

which the St. Joseph River Interceptor Control Measure will achieve final operation (by 

December 2015, instead of December 2019). 

Changes to Appendices 3 and 4 and Consent Decree Section XXI.G/Paragraph 103 

Concerning CSO Control Measure 9 

J. The Parties also take this opportunity to build some flexibility into the Consent 

Decree for Control Measure 9, to allow Fort Wayne to propose for EPA and IDEM approval 

- 3 -
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a Control Measure other than those that are currently specified in Appendix 3. As entered by 

the Court, Appendix 3, footnote 8, provides: 

The preferred CSO Control Measure for these CSOs is Satellite 
Disinfection based on the technology screening and selection process conducted 
by the City. The City will proceed as described in Section 4.6 of Appendix 4 to 
conduct a Satellite Disinfection Pilot Study if it ultimately elects to construct one 
or more Satellite Disinfection facilities. Alternatively, the City may elect to 
construct Satellite Storage facilities that will achieve the same Level of Control. 
The City will construct Satellite Storage facilities ill lieu of Satellite Disinfection 
facilities ifit comes to acquire, by January 1,2010, the wastewater collection 
and treatment systems currently owned or operated by Utility Center, Inc. (a/k/a 
AquaSource or Aqua Indiana, Inc.) and connected to the Main Aboite and 
Midwest wastewater treatment facilities (for which the State has issued NPDES 
Permit Nos. IN0035378 and IN0042391). 

K. EPA and IDEM have been in discussions with Fort Wayne concerning CSO 

Control Measure 9, and EPA and IDEM agree that satellite disinfection may not be the 

optimal remedy for the outfalls on the St. Marys and Maumee Rivers that are to be addressed 

by this Control Measure. The City may develop an alternative solution for these outfalls and 

has indicated that it may wish to propose a relief sewer approach (not dissimilar from the 

improved solution now set forth in proposed CSO Control Measure 7). However, the City's 

plans for a possible improved solution for CSO Control Measure 9 are not as developed as 

those for CSO Control Measures 7 and 8. Rather than specifying an alternative approach now, 

the Parties propose to allow the City the flexibility to propose its solution subject to EPA and 

IDEM approval, when it has been sufficiently developed. Any such proposed Alternative 

Control Measure must meet the Level of Control/Performance Criteria and Critical Milestones 

previously agreed to for Control Measure 9 (but see Paragraph P, below) and as currently set 

forth in proposed Revised Appendix 3 (Attachment 1 hereto). If the City fails to propose, or 

EPA does not approve, an Alternative Control Measure, the City remains obligated to 

- 4 -

USDC IN/ND case 2:07-cv-00445-PPS-APR   document 8   filed 01/26/15   page 4 of 8

554



USDC IN/ND case 2:07-cv-00445-PPS-APR document 5-1 filed 11/21/14 page 6 of 35 

construct the Satellite Disinfection system that was originally required by the Consent Decree 

and that remains the specified CSO Control Measure for these CSOs in Revised Appendix 3 

(Attachment 1). 

L. Finally, footnote 8 of Appendix 3, as set forth above, specifies that the City 

may elect to construct Satellite Storage facilities in lieu of the Satellite Disinfection facilities, 

and that it would in fact construct them ("The City will con~truct .... ") if the City acquired 

certain necessary property and facilities by January 1,2010. EPA and IDEM do not currently 

believe that Satellite Storage is in fact an optimal approach for the St. Marys and Maumee 

Rivers CSOs, and, in any event, despite its efforts, the City was unable to timely acquire the 

necessary property and facilities. Thus, this aspect of the footnote is now moot. 

M. Accordingly, the Parties propose to revise footnote 8 of Appendix 3 as follows 

(and as shown in Revised Appendix 3, Attachment 1 hereto): 

The preferred CSO Control Measure for these CSOs is Satellite 
Disinfection based on the technology screening and selection process conducted 
by the City. The City will proceed as described in Section 4.6 of Appendix 4 to 
conduct a Satellite Disinfection Pilot Study if it ultimately elects to construct one 
or more Satellite Disinfection facilities. Alternatively, the City may elect to 
construct £atellite £torage facilities that 'Nill achieve the same Level of Control. 
The City 'tvill construct £atellite £torage facilities in lieu of £atellite Disinfection 
facilities ifit comes to acquire, by January 1,2010, the wastewater collection and 
treatment systems currently ovmed or operated by Utility Center, Inc. (a/kIa 
Aqua£ource or Aqua Indiana, Inc.) and connected to the Main Aboite and 
Midwest wastewater treatment facilities (for which the £tate has issued NPDE£ 
Permit Nos. IN0035378 and IN004239I). Alternatively, the City may pursue 
construction of an Alternative Control Measure, including one or more satellite 
storage or other facilities, in lieu of satellite disinfection facilities as the CSO 
Control Measure for Outfalls 54, 61 and/or 62. Any such proposed Alternative 
Control Measure must meet the Level of Control/Performance Criteria and 
Critical Milestones previously agreed to for Control Measure 9 and as currently 
set forth in this Revised Appendix 3. If Fort Wayne pursues the selection of other 
facilities in lieu of satellite disinfection it shall submit an Alternative Control 
Measure Proposal by December 15,2016 for approval under Paragraph 103 of the 
Consent Decree. The Proposal shall include a full discussion of the justification 
for the selection. 

- 5 -
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N. The Parties also propose minor revisions to the Consent Decree to bring the 

Alternative Control Measure Proposal within the ambit of the existing EPA/IDEM approval 

process set forth in Section XXI.G (Paragraphs 103-109, pp. 47-49) the Decree (Doc. 4, pp. 

50-52). Specifically, the Parties propose that the Paragraph heading for Section XXI.G and 

Paragraph 103 be revised as follows: 

G. EPA and IDEM Approval of Submissions Pursuant to Sections XXI.A-
Eang.-ApJ2endix2_!l~te ~ 

103. For all plans, reports, and other documents that Fort Wayne is 
required to submit to EPA and IDEM for approval in accordance with Sections 
XXI.A-F and Appendix 3, note 8, EPA and IDEM shall, in writing: (i) approve 
the submission .... 

O. The Parties also agree to modify Paragraph 4.6.3.4.2 of Appendix 4, the Post 

Construction Monitoring Plan, to acknowledge that satellite disinfection at Outfalls 54, 61 and 

62 may not occur, because Fort Wayne, as discussed above, may propose a Control Measure 

other than satellite disinfection. See Attachment 2, hereto. 

Change to Appendix 3 to Correct Typographical Error Concerning Performance Criteria 

for CSO Control Measure 9 

P. The Parties also take this opportunity to correct a longstanding typographical 

error in Appendix 3 concerning the Performance Criteria for CSO Control Measure 9, which 

addresses the Maumee River Outfalls (CSOs 54, 61 and 62). As correctly stated in footnote 7 of 

Appendix 3, "CSO Control Measure [9] will be designed to achieve Performance Criteria of 4 

CSO events for the St. Marys and Maumee Rivers ... in a 'typical year. '" This was also 

discussed in the United States' Motion to Enter Consent Decree and Memorandum in Support, 

which stated that CSO Control Measure 9 "is expected to reduce the number of CSOs from 

- 6 -
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roughly 60 per year currently to four per typical year on the Maumee [River] .... " Doc. 3, p. 8. 

However, the Performance Criteria for Control Measure 9 set forth in the text box of Appendix 3 

mistakenly calls for Outfalls 54, 61 and 62 to be controlled to one overflow in a typical year. 

Therefore, the Parties have agreed that the Performance Criteria in the text box for Control 

Measure 9 should be corrected from one overflow event per typical year to four overflow events 

per typical year, as correctly set forth in footnote 7 and as previously explained to the Court. 

This correction is shown in the Revised Appendix 3 (Attachment 1). 

The Parties hereto agree, and the Court by entering this Agreed Consent Decree 

Modification finds, that entry of this Modification is fair, reasonable, and in the public interest; 

NOW, THEREFORE, upon consent of the Parties hereto, before the taking of testimony, 

and without any adjudication of issues of fact or law, it is hereby ORDERED, ADJUDGED 

AND DECREED as follows: 

1. The Consent Decree shall remain in full force and effect in accordance with its 

terms, except as follows: 

a. The attached Revised Appendix 3 (Attachment 1) shall be substituted for 

the Appendix 3 currently filed with the Decree. 

b. The attached Revised Appendix 4 (Attachment 2) shall be substituted for 

the Appendix 4 currently filed with the Decree. 

c. Section XXLG (Paragraphs 103-109, pp. 47-49) the Consent Decree 

(Doc. 4, pp. 50-52) shall be revised as follows: 

G. EPA and IDEM Approval of Submissions Pursuant to Sections 
XXLA -F and Appendix 3, note 8 

- 7 -
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103. For all plans, reports, and other documents that Fort 
Wayne is required to submit to EPA and IDEM for approval in 
accordance with Sections XXLA-F and Appendix 3, note 8, EPA and 
IDEM shall, in writing: (i) approve the submission .... 

2. This Agreement may be executed in counterparts. 

3. This Agreed Consent Decree Modification shall be lodged with the Court for a 

period of not less than 30 days for public notice and comment in accordance with 28 C.F.R. § 

50.7. The United States reserves the right to withdraw or withhold its consent if the comments 

regarding this First Amendment to the Consent Decree disclose facts or considerations indicating 

that the Amendment is inappropriate, improper, or inadequate. Defendant hereby agrees not to 

withdraw from, oppose entry of, or to challenge any provision of this Consent Decree, unless the 

United States has notified Defendant in writing that it no longer supports entry of the Consent 

Decree. 

This First Amendment to the Consent Decree is entered and approved this 

~ 
of 50\/\. ,201~ 

26rhday 

- 8 -

s/Philip P. Simon

USDC IN/ND case 2:07-cv-00445-PPS-APR   document 8   filed 01/26/15   page 8 of 8
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ATTACHMENT 2 

30-day Period E.coli Geomeans and 90th Percentile Values
Based on 2001-2016 Historical Sampling Data 
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Calculated E. coli 90th Percentile from Sampling Results - 2006

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 
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Calculated E. coli 90th Percentile from Sampling Results - 2007

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli 90th Percentile from Sampling Results - 2009

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli 90th Percentile from Sampling Results - 2010

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli 90th Percentile from Sampling Results - 2013

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli 90th Percentile from Sampling Results - 2014

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 
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Calculated E. coli 90th Percentile from Sampling Results - 2015

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml

Each monthly sample set includes 4-5 
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Calculated E. coli 90th Percentile from Sampling Results - 2016

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 235 cfu/100ml
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samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2001

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml
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Calculated E. coli Geomean from Sampling Results - 2002

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2003

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2004

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.

580



1

10

100

1000

10000

Apr-05 May-05 Jun-05 Jul-05 Aug-05 Sep-05 Oct-05

E
.

C
o

li
 G

e
o

m
e

a
n

 (
cf

u
/1

0
0

m
l)

Calculated E. coli Geomean from Sampling Results - 2005

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2006

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2007

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2008

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2009

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2010

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2011

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2013

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2014

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Calculated E. coli Geomean from Sampling Results - 2015

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 
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Calculated E. coli Geomean from Sampling Results - 2016

Upstream Location St. Joe at Mayhew (SJ2) Downstream Location St. Joe at Tennessee (SJ1) 125 cfu/100ml

Each monthly sample set includes 4-5 

samples collected at weekly intervals.
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Text from CD Appendix 4 Section 4.6.4.1 
Model-Based Approach to Assessing Compliance 

592



593



594



595



ATTACHMENT 4 

St. Joe River CSOs Post-Construction Monitoring Analysis Memorandum 
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Arcadis U.S., Inc. 
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MEMO 

To: 

Wendy Reust, City Utilities 
Engineering 

Copies: 

Dante Zettler 

From: 

Chris Ranck, Arcadis 

Kristen Buell, Arcadis 

David Murray, Arcadis 

Leah Balogh, Arcadis 

Date: 

Arcadis Project No.: 

June 27, 2017 02648125.0000 

Subject: 

St. Joe River CSOs Post-Construction Monitoring Analysis Memorandum – 
Final 

The purpose of this memorandum is to document the evaluation performed to assess whether or not a 
recalibration of City Utilities Engineering’s (CUE’s) model representation of the St. Joe River combined 
sewer subbasins is necessary before proceeding with the formal post-construction monitoring (PCM) 
model evaluation as required by CUE’s consent decree.  The intent of this memorandum is to be attached 
as an appendix in CUE’s Milestone Report for the St. Joe River Combined Sewer Overflows (CSOs).   

This memorandum is organized into the following sections:  Executive Summary, Background, Rainfall 
Data Review, Flow Meter Data Review, St. Joe Subbasin Model Analysis, and Summary and Next Steps. 

EXECUTIVE SUMMARY 

Based on the evaluation documented in this memorandum, CUE’s model does not need to be 
recalibrated.  CUE can proceed with the final 1998-2002 typical year simulation for the St. Joe River 
subbasins to assess compliance for the six CSOs on the river.  The reasons the current model calibration 
is adequate are as follows: 

 CUE has collected the precipitation and CSO outfall data as required in LTCP Section 4.6.4.1; and
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 CUE has applied the model for the 12-month period and determined that all metered overflow
events were successfully predicted in the model.

BACKGROUND 

This section provides a brief history of the St. Joe River CSOs, the consent decree performance criteria, 
and the implemented Long-Term Control Plan (LTCP) projects to achieve the performance criteria. 

Consent Decree Requirements 

The St. Joe River receives discharge from CSOs 052, 051, 053, 045, 044, and 068.  As documented in 
Table 4.2.4.1 of the final LTCP (CUE, 2007), the St. Joe River CSOs have a performance criteria of one 
overflow event during the typical year.  The final LTCP originally contemplated achieving full operation 
(AFO) in 2019.   

As documented in Section 4.6.4.1 of the final LTCP, CUE’s process for PCM is as follows: 

 Collect CSO outfall data for 12-months following AFO and QA/QC the data;

 Compare the CSO outfall data to a 12-month model simulation;

 “Model re-calibration will not be needed if the model achieves at least the same degree of
calibration as was achieved for pre-CSO Long-Term Control conditions during the LTCP
development process, and there is a high degree of agreement between the model output and
CSO monitoring data for activation frequency”;

 If necessary, re-calibrate the model with two or more appropriate events;

 Verify the re-calibration with a final 12-month simulation;

 Apply the final model for the 5-year (1998-2002) typical year period; and

 Assess compliance with the performance criteria as 24 or fewer simulated CSO events on the
Maumee and St. Mary’s Rivers, and 6 or fewer simulated CSO events on the St. Joe River (CUE,
2007).

As presented above, it is important to note the emphasis on CSO outfall flow monitoring data in LTCP 
Section 4.6.4.1, both for data collection and evaluating whether or not the model should be recalibrated.  
In other words, flow monitoring data collected upstream in the collection system may support the 
assessment of the model calibration, but is not required by Section 4.6.4.1 of the LTCP.   

As part of the PCM milestone report for the St. Joe River CSOs, CUE will need to populate Table 4.6.2.1 
of the LTCP (CUE, 2007) for Control Measures 7 and 8, for both the monitoring data and model 
simulation.  The table is re-produced and presented as Table 1 of this memorandum.  As part of the PCM 
Milestone Report, CUE will need to populate the first two rows of the table for both the monitoring data and 
the typical year performance.  For the monitoring data columns, CUE can report the following in the table: 

 CSOs 044, 045, 051, 053, 068 – 0 MG, 0 Overflows

 CSO 052 – 0.10 MG, 2 Overflows
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Table 1:  LTCP Table 4.6.2.1 (CUE, 2007) 

Consent Decree Milestones 

Based on CUE’s 6-month consent decree reporting, Status Report 15 (CUE, 2015) documents that the St. 
Joe River Control Measures, Control Measures 7 and 8, achieved full operation during the March 1, 2015 
– August 31, 2015 reporting period.  Therefore, the 12-month monitoring period was established as
September 1, 2015 – September 1, 2016, and the PCM milestone report would be submitted to IDEM and
US EPA on or before September 1, 2017.

RAINFALL DATA REVIEW 

This section discusses the rainfall data for the September 1, 2015 – September 1, 2016 period that was 
reviewed by the project team.  The project team made slight adjustments to the rainfall data based on the 
review, and assigned CUE’s rain gauges to the current model subcatchments.   

Model Subcatchment Assignments 

Figure 1 presents the model subcatchments and gauge network in the vicinity of the combined sewer 
system.  As shown in the figure, ten of the 13 gauges for which data was provided are in close proximity to 
the combined sewer system and were assigned to subcatchments as shown in the figure.  For model 
nodes with rainfall dependent inflow and infiltration (RDII) represented through RTK parameters, EPA 
SWMM does not formally present a subcatchment for the drainage areas, so these nodes were assigned 
gauges based on the closest proximity between the model node and the gauge location. 

The remaining three of the 13 gauges reviewed for the analysis (Getz Road, Dupont Library, and Lima 
Road) are not shown in Figure 1, as they are well outside of the combined sewer area.  These three 
gauges represent rainfall in the northern separate sanitary area and were assigned to RDII nodes as 
appropriate, except for Lima Road since it did not record data in the PCM period.  Finally, Figure 1 
presents four gauges for which data was not available during the 12-month PCM Period.  A summary of 
the gauge locations used in the analysis and summarized in this memorandum is as follows: 

 Data reviewed and assigned in the model analysis (10): Adams, Anthony, Belle Vista, Brentwood,
Bunche, City County, Fairfield, Harrison Hill, Price, Study;

 Data reviewed and assigned to RDII nodes in the sanitary system, but not shown in Figure 1 (2):
Dupont Library, Getz Road;
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Figure 1: Rain Gauge and Model Subcatchment Locations 
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 Data not available during PCM Period and not shown in Figure 1 (1): Lima Road; and

 Data not available during PCM Period and shown in Figure 1 (4): Coliseum, Irwin, Main Street,
Spy Run.

Rainfall Data Review 

Based on direction from CUE staff, the project team reviewed the rainfall data for the following: 

 Event classification based on Rainfall Frequency Atlas of the Midwest (Huff and Angel, 1992).

 Spatial variation across the gauge network

 Telemetry errors where a period of precipitation is read in a single 5-minute interval

 Events where only a single gauge reported rainfall

Table 2 presents the ten largest events by average rainfall for the 12-month period.  It should be noted 
that events are classified based on the specific duration of precipitation in lieu of a fixed duration for all 
events.  This was done to understand the relative importance of each event to the collection system.  For 
example, suppose two inches of rain fell in a single hour.  This would be classified as a 25-year storm.  If 
the same two inches of rain were reviewed assuming a fixed six-hour event duration, it would be classified 
as a 2- to 5-year storm event.   

As shown in the table, no event was consistently in excess of a 1-year storm for the majority of the 
gauging stations.  However, the May 10 event had a single gauge at a 10- to 25-year event (Belle Vista) 
and the August 18 event had a single gauge at a 10-year event (Anthony). 

Rainfall Event 
Average Gauge 

Network Rainfall, 
in 

Classification for 
Majority of 

Gauges 

Airport Gauge 
Rainfall, in 

Classification for 
Airport Gauge 

9/4/2015 1.01 2 Month - 9 Month 1.10 2 Month 

10/27/2015 0.95 2 Month - 6 Month 0.98 < 2 Month 

12/26/2015 1.08 2 Month - 3 Month 1.45 4 Month 

1/9/2016 0.88 2 Month 1.11 < 2 Month 

2/24/2016 0.87 2 Month - 3 Month 0.81 < 2 Month 

5/10/2016 2.01 2 Month - 5 Year 2.77 2 Year to 5 Year 

6/4/2016 1.20 2 Month - 9 Month 1.70 1 Year to 2 Year 

6/15/2016 0.83 2 Month - 9 Month 1.38 9 Month to 1 Year 

8/18/2016 0.85 2 Month - 1 Year 0.31 < 2 Month 

8/24/2016 1.00 2 Month - 2-Year 0.94 2 Month to 3 Month 

Table 2: Top 10 Events by Average Rainfall 

For the events in Table 2, the rainfall collected at the airport rain gauge is relatively consistent, with some 
effects of spatial variation shown.  This comparison was made at CUE’s request since long-term data from 
the airport gauge was used to derive the typical year rainfall for PCM compliance simulations. 
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Table 3 presents a summary of eleven rain events flagged due to suspect data in the review of the 12 
months of data from the 13-gauge network.  As shown in the table, based on the review, three events 
were unmodified, one event at a single gauge was removed, and seven were modified based on the 
rainfall from adjacent gauges.  Overall, the annual data is of good quality, with an annual average 
precipitation of 28.7” as measured by the 13 rain gauges used in this analysis.  Further, rainfall data from 
the Airport gauge indicates that the 12-month PCM period was very close to a typical year in terms of total 
rainfall – annual precipitation at the Airport gauge for this 12-month period was 34.55”, similar to the 
typical year average of 35.4” (the average annual rainfall for the City’s 5-year (1998-2002) typical year 
period).   

Table 3: Corrections to 13-Gauge Network Rainfall Based on Technical Review 

As an example of events modified based on the rainfall data review, Figure 2 presents the rainfall from the 
13-gauge network from December 24th through December 31st, 2015.  As shown in the figure, two
telemetry errors are observed for the December 24th and 28th events.  For these observed errors, the
project team corrected the data by maintaining the total rainfall, but temporally distributing it consistent
with the nearby gauges.

Event Date Rain Gage Return Period
Return Period of the 
Other Rain Gages

Solution

12/24/2015 Belle Vista 5-yr to 10-yr ~2-mo
Distribute Rain over 12/23 

and 12/24

12/29/2015 Belle Vista 2-yr to 5-yr 2-mo to 6-mo
Distribute Rain over 12/28 

and 12/29

12/29/2015 Getz Road >100-yr 2-mo to 6-mo
Distribute Rain over 12/28 

and 12/29

1/2/2016 Fairfield 6-mo to 9-mo
No other gages reported 

rain events
Remove rainfall

1/11/2016 Study >100-yr ~2-mo
Replace with average of 

nearby gauges

2/26/2016 Fairfield 6-mo to 9-mo ~2-mo
Replace with average of 

nearby gauges

4/6/2016 Dupont Library 2-yr to 5-yr <2-mo
Distribute Rain over 3/24

through 4/6

5/10/2016 All gages vary Gages range from 25-yr to 2-mo Keep – Spatially Varied

6/9/2016 Getz Road >100-yr
No other gages reported 

rain events
Distribute Rain over 5/14 

through 6/9

7/29/2016 Getz Road 9-mo to 1-yr
Only 1 other gage reported 

a <2-mo event (Study)
Keep – Spatially Varied

8/18/2016 Anthony 10-yr 2-mo to 1-yr Keep – Spatially Varied
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Figure 2: Observed Telemetry Errors December 24th – December 31st, 2015 

FLOW METER DATA REVIEW 

This section presents the review of outfall flow monitoring data provided by CUE for the St. Joe CSOs and 
tributary collection system.  Monthly level-velocity scattergraphs are presented in Appendix A.   

Outfall Meter Data 

Meter data was provided for one CSO structure on the east side of the St. Joe River:  CSO 052.  For the 
other five CSOs, CUE confirmed that no overflows were monitored during the 2015-2016 PCM period from 
their preparation of CSO Discharge Monitoring Reports (DMRs); therefore, no outfall meter data review 
was necessary at these locations.  CSO 052 data is presented for September 2015 to August 2016.  For 
an overflow pipe, the level-velocity scatter presented as expected, there is limited scatter since the 
majority of the time the pipe is empty, but the observed depth, velocity, and flow data is consistent through 
the 12-month period. Based on the review of scattergraphs in Appendix A, the outfall monitoring data is 
appropriate for use in assessing the model calibration as required in CUE’s Long-Term Control Plan (CUE, 
2007).   

As shown in Appendix A, CSO 052 reported three verified overflow events during the monitoring period.  
Two of these were verified overflow events due to wet weather in August 2016.  The third event was 
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Belle Vista 0.42” (no rain 
12/23)

Getz Road 1.26” (no rain 
12/28)
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observed during a wet-weather event on September 19, 2015 but field investigation indicates it was due to 
a blockage in the regulator and not due to excess wet-weather flows.  This blockage was immediately 
cleared.  One other potential overflow event was unverified and determined to be a non-event on March 
31, 2016.  This was done using redundant instrumentation and is described in more detail in the following 
report section on page 10.   

ST JOE SUBBASIN MODEL ANALYSIS 

This section presents the model review, preparation, and application for the 12-month PCM period, and 
comparison to the data collected by CUE from September 1, 2015 to September 1, 2016.  Figure 3 
presents the St. Joe River CSO Subbasins that were the focus of the analysis. 

Model Review and Preparation 

The EPA SWMM v5.1.009 model files provided by CUE represent the current combined sewer collection 
system with Control Measures 7 and 8 completed. Modeling inputs were updated to reflect the monitoring 
period. Climatology data for the simulation period was updated with daily maximum and minimum 
temperatures for the City of Fort Wayne. The evaporation rates used in the simulation were computed in 
the model from the daily temperature values.  Five-minute interval rainfall data from the 13 gauge network 
was imported into the model for the simulation period. As shown in Figure 1, rain gauge assignments to 
subcatchments and RDII hydrographs were based on geospatial location of the rain gauge in relation to 
the subcatchments and the manhole locations with assigned RDII flow. River intrusion to the combined 
sewer collection system outside of the St. Joe collection system was provided by CUE and modeled as 
direct inflow at six locations throughout the system.  

Initial Model Testing 

In advance of completing a 12-month simulation, initial shorter duration models were tested. The initial 
model tests included simulating four individual rain events and one full month of rainfall. The individual rain 
events represent small, large, and spatially varied rain events which occurred during the monitoring 
period. The selected model test periods are described in Table 4. 
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Figure 3: St.  Joe River CSO Subbasins 

Event Date 
Average Event 

Rainfall, in 
Return Period Classification 
of Majority of Rain Gauges 

10/27/2015 0.95 2 month – 6 month 

4/28/2016 0.71 2 month 

6/4/2016 1.20 2 month – 9 month 

7/21/2016 0.61 2 month – 1 year 

August 2016 3.4 N/A 

Table 4: Initial Model Test Periods 

Simulation results from the model test periods were reviewed to develop confidence in the model 
predictions. Model results review included hydraulic grade line evaluations and comparisons with metered 
data including flow rate, depth, and CSO activations. The initial test simulations were stable (low continuity 
error) and the collection system results were a good fit to metered data over a wide range of conditions, 
confirming the model’s ability to perform the critical 12-month PCM simulation.  
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Final 12-Month Model Simulation 

The final model simulation duration extends for 12 months, from September 1, 2015 through September 1, 
2016. Wet-weather and dry-weather runoff calculations were assigned a five minute and one hour time 
step, respectively. A variable flow routing time step based at 10 seconds was applied to reduce model 
instabilities and improve continuity. Simulation runoff quantity and flow routing continuity were -0.4% and -
0.06% respectively. The low continuity errors reflect a high level of certainty in the hydraulic and 
hydrologic results. 

The review of the St. Joe River CSOs results focused on the six CSO locations: 068, 044, 045, 053, 051, 
and 052. Metering data recorded two true CSO activations during the simulation period, all occurring at 
CSO 052. Given the configuration at CSO 052, the City’s monitoring installation uses several sensors:  a 
pressure transducer at the actual regulator, which serves as a “yes/no” indicator of activation, and a full 
depth/velocity meter in the outfall pipe to measure flow rate.  Because the outfall pipe can be impacted by 
groundwater infiltration, a true CSO activation is only registered when the pressure transducer indicates 
overflow at the regulator structure.  For example, a potential fourth event was initially observed in the CSO 
052 outfall meter data at the end of the month of March 2016, but CUE confirmed this event was not an 
actual overflow by using the pressure transducer.  In this case, the briefly measured flow in the overflow 
pipe was groundwater infiltration.    

Comparison to PCM Metering Data 

The 12-month simulation results in the St. Joe River Basins were compared to the metered depth and flow 
data. There is an overall consistency in the flow data throughout the model in comparison with metered 
data and known collection system performance Comparisons between metered and modeled flow and 
depth were completed for the top ten rain events listed in Table 3, plus an additional event in September 
2015. The percent difference between modeled and metered data is provided in Table 5 for each rain 
event. CSO locations 068, 053, 051, 044, and 045 had zero flow or depth for the full simulation duration.   
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Date Data Set 

CSO 052 CSO 044 CSO 045 CSO 051 CSO 053 CSO 068 

Depth, 
ft 

Flow, 
MGD 

Depth
, ft 

Flow, 
MGD 

Depth, 
ft 

Flow, 
MGD 

Depth, 
ft 

Flow, 
MGD 

Depth, 
ft 

Flow, 
MGD 

Depth, 
ft 

Flow, 
MGD 

9/4/2015-
9/6/2015 

Model 0 0 0 0 0 0 0 0 0 0 0 0
Meter 1.61 0 0 0 0 0 0 0 0 0 0 0

% Difference - - - - - - - - - - - -

9/19/2015-
9/20/2015 

Model 0 0 0 0 0 0 0 0 0 0 0 0 

Meter 2.02 3.02 0 0 0 0 0 0 0 0 0 0
% Difference - -2 - - - - - - - - - -

10/27/2015-
10/29/2015 

Model 0 0 0 0 0 0 0 0 0 0 0 0 

Meter 0.011 0 0 0 0 0 0 0 0 0 0 0
% Difference - - - - - - - - - - - -

12/26/2015-
12/28/2015 

Model 0 0 0 0 0 0 0 0 0 0 0 0 

Meter 0.021 0 0 0 0 0 0 0 0 0 0 0
% Difference - - - - - - - - - - - -

1/8/2016-
1/11/2016 

Model 0 0 0 0 0 0 0 0 0 0 0 0 

Meter 0.031 0 0 0 0 0 0 0 0 0 0 0
% Difference - - - - - - - - - - - -

2/24/2016-
2/25/2016 

Model 0 0 0 0 0 0 0 0 0 0 0 0 

Meter 0.031 0 0 0 0 0 0 0 0 0 0 0
% Difference - - - - - - - - - - - -

5/9/2016-
5/12/2016 

Model 0 0 0 0 0 0 0 0 0 0 0 0
Meter 1.41 0 0 0 0 0 0 0 0 0 0 0

% Difference - - - - - - - - - - - -

6/4/2016-
6/6/2016 

Model 0 0 0 0 0 0 0 0 0 0 0 0
Meter 0.031 0 0 0 0 0 0 0 0 0 0 0

% Difference - - - - - - - - - - - -

6/15/2016-
6/16/2016 

Model 0 0 0 0 0 0 0 0 0 0 0 0
Meter 0.51 0 0 0 0 0 0 0 0 0 0 0

% Difference - - - - - - - - - - - -

8/17/2016-
8/20/2016 

Model 0.6 2.2 0 0 0 0 0 0 0 0 0 0
Meter 4.6 7.5 0 0 0 0 0 0 0 0 0 0

% Difference -88% -71% - - - - - - - - - -

8/24/2016-
8/25/2016 

Model 0.1 0.04 0 0 0 0 0 0 0 0 0 0 

Meter 1.8 1.9 0 0 0 0 0 0 0 0 0 0
% Difference -97% -98% - - - - - - - - - -

Note1: Inconsequential depth reading at CSO 052 because overflow rate was zero (confirmed with pressure transducer).   Note2: Field investigation indicate this overflow was due to a blockage in the regulator. 

Table 5: Top 10 Rain Event Flow and Depth Comparison 
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The two true CSO 052 activations occurring during the August 17-20, 2016 and August 24-25, 2016 rain 
events match the metered data activations, with variation in the peak depth and flow comparison.  For 
outfall metering, matching activation is the highest priority since the outfall meter cannot be field verified 
during a wet-weather event.  While the peak flow and depth for the two true CSO 052 activations in the 
model are lower than the metered data there is agreement between the model output and CSO monitoring 
data for activation frequency.   

Graphical comparison of the August 17-25, 2016 event period for metered and modeled flow, depth, and 
velocity for CSO 052 are provided in Figure 4, with the model output shown in blue, and meter data 
shown in orange.  As presented in Figure 4, the metered depth and flow exceeds the model, but the 
observed and simulated CSO activations are correct.  CUE had expected the meter data to be higher due 
to the observed groundwater infiltration in the overflow pipe downstream of the regulator structure. Also, 
the lack of access to a CSO outfall meter during a wet-weather event prevents the meter from being 
formally field-calibrated, meaning that the meter could be over-representing actual flow conditions in the 
pipe. 

Figure 4: CSO 052 August 17-25, 2016 Model Results 
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SUMMARY AND NEXT STEPS 

Summary 

Based on the evaluation documented in this memorandum, CUE’s model does not need to be 
recalibrated.  CUE can proceed with the final 1998-2002 typical year simulation for the St. Joe River 
subbasins to assess compliance for the six CSOs on the river.  The reasons that the current model 
calibration is adequate are as follows: 

 CUE has collected the precipitation and CSO outfall data as required in LTCP Section 4.6.4.1; and

 CUE has applied the model for the 12-month period and determined that all metered overflow
events were successfully predicted in the model.

Next Steps 

CUE can proceed with the final 1998-2002 typical year simulation for the St. Joe River subbasins and 
develop the PCM Milestone Report. 

609



arcadis.com 
G:\Projects\02648125.0000 St Joe PCM\Tech Memo\Final\St Joe PCM Memo for Milestone Report Final June 29.docx Page: 

14/14 

MEMO 

APPENDIX A: CSO 052 METER SCATTERGRAPH 
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