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Framed to Provide Factual Content and Then Interpretation and Recommendations

1. Determine the operational readiness of the Conner Creek, Freud, and Bluehill pump stations leading 
up to and through the June 25-26 and July 16 events.

2. Determine the sequence of events occurring during the June 25-26 and July 16 events.
3. Determine the status of recommendations made to GLWA in response to earlier flooding events.
4. Determine the interrelationship between the operation of the local collection systems tributary to the 

Conner Creek, Freud, and Bluehill Pump Stations and their impact on those pump stations.
5. Identify physical and operational improvements that can be made to the Conner Creek, Freud, 

Bluehill, and Fairview pump stations to increase their performance reliability and resilience in 
response to extreme weather events.

6. Identify methods to maximize the performance of existing and currently planned GLWA infrastructure 
during extreme weather events.

7. Generally, determine the extent of flooding associated with the GLWA and DWSD collection systems 
during the June 25-26 and July 16 events.

8. Generally, determine the reduction in flooding associated with the GLWA and DWSD collections 
systems during the June 25-26 and July 16 events if the Conner Creek and Freud pump stations had 
functioned as intended.

9. Identify steps that GLWA can take in addition to those to be identified above to increase the level of 
flood protection service provided, including not only those by GLWA but also other regional partners.

10. Identify sources of funding for actions such as those to be identified above.

Team Charge
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Work Completed to Date

• Site Visits
- September 9 and 10, 2021

• Interviews
- GLWA Board
- GLWA Senior Staff
- Select Other GLWA Staff

• Extensive Data Collection
- Standard Operating Procedures (SOP’s)
- Reports/Documents
- Operating Logs
- SCADA Data
- Basement Flooding Data
- High Water Marks

• System Modeling
• Interpretation and Analysis 
• Panel and AECOM Team Worked Independently of Other 

Consultants That Evaluated These Storm Events for GLWA

Progress Report
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Determine the operational readiness of the Conner Creek, Freud, and Bluehill pump stations leading 
up to and through the June 25-26 and July 16 events.

Charge #1:

• Conner Creek
- June 25/26

- 7 of 8 Storm Pumps; 3 of 4 Sanitary Pumps; Staffed
- July 16

- 7 of 8 Storm Pumps; 4 of 4 Sanitary Pumps; Staffed
• Freud

- June 25/26
- 3 of 8 Storm Pumps; 2 of 2 Sanitary Pumps; Staffed
- Electric Power Supply Compromised

- July 16
- 5 of 8 Storm Pumps; 2 of 2 Sanitary Pumps; Staffed

• Bluehill
- June 25/26

- 4 of 4 Storm Pumps; 2 of 2 Sanitary Pumps; Not Staffed
- July 16

- 4 of 4 Storm Pumps; 2 of 2 Sanitary Pumps; Staff 
Dispatched

• Prepared per Usual Based on Anticipation of About 1-1/2 Inch 
Rainfall (Duration Not Specified)
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Determine the sequence of events occurring during the June 25-26 and July 16 events.

• June 25/26:
- 03:00 June 25 to 03:00 June 26
- Peak Intensity 15.5 Inches/hr

Over 5 Minutes
- 7.8 Inches Over 12 Hours

• Connor Creek
- Localized Street Flooding
- House Power Outage Due to 

Leak From Vacuum Priming 
System

- Slow Pump Start-Up Due to 
Vacuum Priming

• Freud
- Localized Street Flooding
- Reduced Electrical Service

• Bluehill
- Limited Issues

Charge #2:
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Determine the sequence of events occurring during the June 25-26 event.
Charge #2:
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Determine the sequence of events occurring during the June 25-26 event.
Charge #2:
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Determine the sequence of events occurring during the June 25-26 and July 16 events.

• July 16:
- 06:00 to 18:00
- Peak Intensity of 11.8 

Inches/hr Over 5 Minutes
- 4.5 Inches Over 6 Hours

• Conner Creek
- 6 Pumps Operating at Peak

• Freud
- 5 Pumps Operating at Peak

• Bluehill
- Localized Street Flooding
- Interrupted Electrical Service

Charge #2:
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Determine the sequence of events occurring during the July16 event.
Charge #2:

Connor Creek Freud
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Determine the sequence of events occurring during the July16 event.
Charge #2:

Connor Creek FreudConnor Creek Freud

Bluehill
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Determine the status of recommendations made to GLWA in response to earlier flooding events.

• METCO (June 2015), Vacuum Priming System Evaluation, System Analysis and Condition Survey of Sewerage 
Pumping Stations, report prepared for Detroit Water & Sewerage Department.  This report was commissioned 
after the storm event on 11 August 2014.  The objectives of this report were to:
- Enhance operational reliability of the Conner Creek Pump Station
- Develop and Operational Strategy to optimize use of the Conner Creek CSO basin and associated CSO 

control facilities
- Determine the optimum hydraulic pumping capacity at Freud, Conner Creek, and Fairview Pump Stations
- Conduct a condition assessment and identified required repair/upgrades to major equipment at Conner 

Creek and Freud Pump Stations
• GLWA (21 November2016), Detroit East Side Flooding Event Analysis – July 8 and August 16, 2016.  This 

report was commissioned by GLWA after the storm events of 8 July 2016 and 16 August 2016.  The objectives 
of this report were to provide an understanding of the circumstances around the storm events that led to 
flooding, including:
- Prediction / advance warning of the heavy rain events
- The intensity of the rainfall events
- The local and regional sewer systems to convey the rainfall
- The characteristics of the areas and sewers where flooding occurred
- The operator’s responses to the events

• OHM Advisors (1/17/2017), DWSD Basement Backup Evaluation Following the July 8, 2016 and August 16, 
2016 Rain Events and Related Flooding, report prepared for Detroit Water and Sewerage Department.  This 
report was independently commissioned by DWSD after the storm events of 8 July 2016 and 16 August 2016 to 
identify the causes of flooding and develop alternatives to better protect the area.  The report does not provide 
specific recommendations, but does summarize measures that were currently in progress to reduce flooding 
potential, and outlines additional improvements that could be considered, including:
- Base-level improvements to existing system
- Enhancements to the conveyance system
- Peak flow reduction measures
- Damage reduction measures

• Table in Report
- 59 Items Total
- Less Than Half Implemented
- Specific Comments in Final Report

Charge #3:
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Determine the interrelationship between the operation of the local collection systems tributary to the 
Conner Creek, Freud, and Bluehill Pump Stations and their impact on those pump stations.

• Mixture of Combined and Separate Systems
• Cooperative Agreements in Place
• Relative Roles of GLWA:

- Provide Defined Flooding Service in Combined Sewer 
Areas

- Accept Defined Quantity of Sanitary Sewage in 
Separate Sewer Areas

• Basement Flooding can be the Result of Local 
Restrictions and/or Trunk System Capacity

• Downspout and Catch Basin Restrictions Implemented in 
Some Jurisdictions But Not in Others

• Level of Service to Homeowners Needs to be 
Coordinated

• Further Analysis On-going

Charge #4:
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Identify physical and operational improvements that can be made to the Conner Creek, Freud, 
Bluehill, and Fairview pump stations to increase their performance reliability and resilience in 
response to extreme weather events.

• Employ Risk Management Approach
- Occurrence of Extreme Rainfall Events Occur Infrequently But with Severe Impacts

- Require Different Approach to Mitigation Than More “Normal” Events
- Not Easily Predictable, Thus Must Assume That Can Occur and be Prepared

• Approach:
- Improve Electrical System Reliability and Resilience

- Accelerate Transition to DTE Service
- Ensure Full Electrical Service From N-1 Utility Feeds

- Failure Modes and Effects Analysis to Determine Critical Components
- Ancillary Equipment Might be Greatest Vulnerability

- Recognize Seasonality of Extreme Events
- Thorough Review of All Stormwater Pumping Facilities in Preparation for Summer Season

- Pumps, Electrical System, Ancillaries, etc.
- Contract Out?

- Check List to Verify Facility Availability for All Predicted Rainfall Events > 1 Inch
- Strategic Staffing for Anticipated Events
- Formalize Operational Readiness Reporting Procedures

• Refined Recommendations in Final Report

Charge #5:
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Identify methods to maximize the performance of existing and currently planned GLWA infrastructure 
during extreme weather events.

• Continued Assessment and Improvement of Existing System
- Reviewing Existing Relevant Capital Improvements Plan Items

• Actions Under Review
- Balancing Hydraulic Conveyance and Pumping Capacity

- Full Capacity of System Likely Needed to Mitigate Flooding During High Intensity 
Rainfall Events

- Identify Critical System Constraints
- Balance Flood Mitigation Versus Water Quality Protection (Combined Sewer Overflow 

Reduction)

Charge #6:



19 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the extent of flooding associated with the GLWA and DWSD collection systems 
during the June 25-26 and July 16 events.

• Modeling Approach Used to 
Characterize Flooding
- EPA SWMM for 

Collection System
- PCSWMM 2D for Surface 

Flooding 
• DWSD Basement Flooding 

Data Used to Calibrate
- 4,940 Complaints June 

25/16 and 364 July 16
• High Water Mark Data Used 

to Calibrate Surface 
Flooding Data
- Tables in Report 

Demonstrate Good 
Calibration

Charge #7:

June 25/26 July 16



20 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the extent of flooding associated with the GLWA and DWSD collection systems 
during the June 25-26 and July 16 events.

• Areas for Basement Flooding Risk Indicated on 
Accompanying Graph
- Locations Where Trunk Sewer Water Level 

Within 8 Feet of Ground.
- Further Basement Back-Ups Possible Due to 

Local Hydraulic Restrictions
- Predicted Extent of Potential Basement Back-

Ups
- June 25/26 – 41,593 Acres
- July 16 – 5,955 Acres

Charge #7:



21 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the extent of flooding associated with the GLWA and DWSD collection systems 
during the June 25-26 and July 16 events.

• Areas for Basement 
Flooding Risk Indicated on 
Accompanying Graph
- Locations Where Trunk 

Sewer Water Level 
Within 8 Feet of Ground.

- Further Basement Back-
Ups Possible Due to 
Local Hydraulic 
Restrictions

Charge #7:

June 25/26



22 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the reduction in flooding associated with the GLWA and DWSD collections 
systems during the June 25-26 and July 16 events if the Conner Creek and Freud pump stations 
had functioned as intended.

Charge #8:

• Modeling Shows 
Only Marginal 
Reduction in 
Basement 
Flooding with All 
Pumps Operating
- Less than 1 % 

Reduction in 
Impacted Areas

July 16

tiiiiiiiiiiiiiiiiiiiiiiiiiigagaggationnn aaaaaaaaaaaaaaaaaaaandndndndddddddddddddddddddddddddddndddndnddddndndnddndndnddndndddndndndndndddnndnndndnddndndndddnddndddddd AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAnanananannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn lylllllylllylylyly iiiiiiiiiiiiiiiisiisisisssss

June 25/26



23 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the reduction in flooding associated with the GLWA and DWSD collections 
systems during the June 25-26 and July 16 events if the Conner Creek and Freud pump stations 
had functioned as intended.

Charge #8:

• Modest Difference in Pumped Volume Between Actual and Operation as Designed 
Explains Modest Difference in Basement Flooding
- 819 Acre-Feet in Volume (267 MG) June 25/26 Storm
- Suggests That Hydraulic Conveyance, Not Pumping is Limiting Factor

June ACTUAL

Volume (MG)

June DESIGN

Volume (MG)

Difference

June Event

% Change

June Event

July ACTUAL

Volume (MG)

July DESIGN

Volume (MG)

Difference

July Event

% Change

July Event

Conner 505 705 200 28% 311 538 227 42%

Freud 702 769 67 9% 688 598 -90 -15%

Total - Conner + Freud 1207 1474 267 18% 999 1136 137 12%

Bluehill 177 181 4 2% 133 139 6 4%



24 PRELIMINARY Subject to Further Investigation and Analysis

Generally, determine the reduction in flooding associated with the GLWA and DWSD collections 
systems during the June 25-26 and July 16 events if the Conner Creek and Freud pump stations 
had functioned as intended.

Charge #8:

• 28 % Reduction in 
Surface Flooding for 
June 25/26 Event if All 
Pumps Operated
- Reduction in Flood 

Depth Also

June 25/26



25 PRELIMINARY Subject to Further Investigation and Analysis

Identify steps that GLWA can take in addition to those to be identified above to increase the level of 
flood protection service provided, including not only those by GLWA but also other regional partners.

• Encourage short-term mitigation measures for homeowners experiencing frequent 
basement flooding
- These may include check valves/backflow preventers, sump pumps, sewer line 

cleanouts, basement sealing/floodproofing, yard grading, directing rooftop drainage 
away from foundations, etc.

- Financial assistance may be required for many homeowners
• Other Items in Process and Presented in Final Report

- Preliminary Level of Service Assessment
- Based on Rainfall Volume and Intensity, Not Historical Return Period

- Further Review System-Wide Operational Strategies
- Identify Priority Conveyance Upgrade Opportunities
- Summarizing Experience of Other Communities

- Level of Service
- Regional Collaboration

Charge #9:



26 PRELIMINARY Subject to Further Investigation and Analysis

Identify sources of funding for actions such as those to be identified above.

• Under Development

Charge #10:
be identified above.



27 PRELIMINARY Subject to Further Investigation and Analysis

To Be Included in Final Reporting

• Develop and Execute Plan to Collaborate with Wade Trim and Brown & Caldwell (As 
Directed by GLWA Board of Directors)

• Refine Recommendations Concerning Connor Creek, Freud, and Bluehill Pump Station 
Facility and Operational Improvements

• Complete Review of CIP and Identify Added Items
• Items From Previous Slide

- Preliminary Level of Service Assessment
- Based on Rainfall Volume and Intensity, Not Historical Return Period

- Further Review System-Wide Operational Strategies
- Identify Priority Conveyance Upgrade Opportunities
- Summarizing Experience of Other Communities

- Level of Service
- Regional Collaboration

• Others Per Your Direction

On-Going Work
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Questions & Answers


