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EXECUTIVE SUMMARY

GM BluePlan Engineering (GMBP) was retained by the Town of Niagara-on-the-Lake (NOTL) to complete an
investigation of the King Street Storm Sewer Outlet (KSSO) which discharges east of Queens Royal Beach (QRB) located
on the Niagara River. The KSSO was flagged by the Niagara River Remedial Action Plan (RAP) for elevated levels of
Escherichia coli (E. coli). The RAP team will track progress over summer 2019 by the number of beach postings at QRB.
Beach postings occur when E. coli levels exceed 200 CFU (Colony Forming Units)/100mL. GMBP completed a detailed
investigation of the KSSO catchment area and has identified various infrastructure improvements to reduce E. coli loading
to the storm sewer.

The following outlines the GMBP approach with findings in bold:

1 Background Data Review: Review of 2017 sampling data (by AMEC) identified improper sample handling.

1 Sample Plan 2018: Dry and wet weather sampling (by GMBP & NOTL) flagged areas for high E. coli.

1 Infrastructure Condition Assessment: Mainline and private property Closed Circuit Television (CCTV), smoke
testing, dye testing, identified improper connections, abandoned infrastructure and cross-connections
between sanitary and storm assets in poor condition.

DNA analysis of the KSSO samples was completed by Environment Canada on wet weather grab samples. At the
KSSO, gull DNA marker ranged from 51-95,004 DNA copies/100mL and human DNA marker ranged from 44-942 DNA
copies/100mL. The Davy Street Storm Sewer Outlet (DSSO), which ultimately drains to the KSSO, had human DNA
marker levels of 44-367 DNA copies/100mL.

HUMAN E. COLI INFRASTRUCTURE IMPROVEMENTS
GMBP identified the following sources of Human E. coli in the KSSO catchment area. GMBP recommendations are in
bold:

1. Lateral from the wading pool in Simcoe Park connected to the storm sewer (drained daily). Lateral to be
connected to the sanitary sewer prior to May 24, 2019 ($11,000).

2. On King Street is a poor condition sanitary manhole (with a sewage forcemain connection) beside a poor
condition storm manhole with a cracked storm outlet pipe, directly below the sanitary asset area of concern
(storm at a lower elevation then sanitary). Manhole replacement/rehabilitation (similar costs) and outlet
improvement ($22,000).

3. Abandoned engineering drawing review identified abandoned pipes that were not filled with concrete. The
abandoned pipes act as a conduit for cross-connection flows between sanitary and storm infrastructure. To
date, CCTV data has not been provided to GMBP for the Queen Street sanitary sewer, therefore its condition is
currently unknown. Queen Street has the highest amount of abandoned sanitary infrastructure. The hot vapour
investigation flagged 27 Queen Street (large pavement area had melted snow). This property had a CCTV
attempt from private property, but the survey was abandoned due to poor lateral condition. GMBP recommends
a CCTV sanitary investigation including lateral launch of Queen Street connections ($5,000).

4. On King Street is an abandoned clay sanitary pipe in poor condition with an active connection. Locate property
with active connection and fill pipe ($5,000).

5. An abandoned storm pipe connected to the King Street storm sewer is in poor condition near a poor condition
private property sanitary lateral exfiltrating sewage. Cap and fill abandoned storm pipe ($4,000).

6. Multiple sanitary pipes in the KSSO catchment area do not have CCTV data (not provided for GMBP review).
NOTL to confirm if CCTV data exists for these sanitary pipes and complete CCTV in areas (as required)
and PACP defect condition assessment.

7. Low flow cross-connections exist between mainline storm and sanitary sewers. GMBP and NOTL to meet to
determine threshold to repair mainline infrastructure based on CCTV mainline defect review to PACP
standards.

8. Sanitary lateral inspections identified six properties on Davy Street with sewage exfiltrating; four of the properties
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had large joint offsets located at the property line. The Davy Street storm sewer is in very poor condition and
should be improved to reduce private property sanitary contamination through cross connections. Trenchless
UV Structural Liner for Davy Street storm sewer ($126,000). Further discussion between NOTL and
GMBP regarding fixing the four Davy Street lateral issues at property line.

9. Atotal of 11 properties (including the Davy Street properties mentioned above) were flagged with sanitary laterals
that had signs of sewage exfiltration. NOTL to either host a PIC or send a letter to encourage residents in the
KSSO project area to fix laterals. GMBP recommends postponing the PIC until other private property
investigations in NOTL are completed (Garrison Village) to continue active voluntary CCTV participation.

OTHER E. COLI SOURCES

Environment Canada also measured E. coli in Colony Forming Units (CFU) which is a live count of bacteria grown on
plates as opposed to DNA marker numbers which uses a molecular technology to detect the bacteria. Environment
Canada indicated E. coli levels ranged from 210-223,000 CFU/100mL. GMBP has outlined the following other sources
of E. coli:

1. Racoons feces visible in the storm sewer system. Wellington Storm inlet grate improvements prior to May
24, 2019 ($1,500).

2. Horse carriage routes throughout KSSO catchment, with the majority of horse traffic on King Street, with feces
evident on the road. NOTL to discuss removing the horse carriage routes to reduce E. coli loading to
KSSO to reduce E. coli loading at QRB.

3. A horse polo match occurred in the Wellington Street storm sewer catchment with post samples showing an
increase of 61,400 CFU/100mL of E. coli in the drainage ditch. NOTL to confirm proper feces
mitigation/cleanup during and after event.

MAINTENANCE IMPROVEMENTS
Sediment acts as a protective environment for E. coli. This environment allows the increased survival and accumulation
of E. coli bacteria. Increased maintenance recommendations for the project area include:
1 System flushing of the KSSO catchment area once grates installed on Wellington Street storm inlet.
1 Secondary system flushing to reduce KSSO E. coli levels prior to summer 2019 beach sampling.
1 Sump maintenance to be performed once a month during summer 2019 to continually remove sediment and
debris in storm manholes and catchbasins.
1 Manual labour (difficult truck access area) for catchbasin sump cleaning in Simcoe Park once a month during
summer 2019.
1 Simcoe Park inlet catchbasin for the Davy Street storm sewer outlet (DSSO) to be monitored monthly for
sediment build-up.

GROUNDWATER CONFIRMATION

GMBP identifies it is possible that E. coli could be in the groundwater prior to it entering the project area. If so, this would
suggest that any storm asset with groundwater infiltration would be a source of E. coli. GMBP recommends a
groundwater monitoring well for summer 2019 sampling and DNA analysis be installed in the KSSO catchment
area.

The shallow aquifer discharge on Delater Street had upwards of 220 CFU/100mL which would be considered a fail for
the water quality objective standards of 200 CFU/100mL. GMBP recommends a DNA analysis of aquifer sampling
be completed summer 2019. GMBP also recommends a DNA analysis be completed at QRB bi-weekly.

As there is a relationship between surface water and groundwater whereby groundwater can serve to replenish surface
water flow and vice-versa, GMBP recommends One Mile Creek (intersecting King Street) be sampled for E. coli
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and DNA analysis.

If sampling of One Mile Creek produces positive test results for E. coli, it is possible for E. coli to have entered the aquifer
from groundwater recharge areas located upstream of the project area. GMBP recommends NOTL investigate
farming practices upstream to determine potential source of E. coli, including improper manure application,
timing and amounts.

CONCLUSION

GMBP believes infrastructure asset management will further identify cross-connections between storm and sanitary
infrastructure in NOTL, as with any municipality. The process involves increased data collection such as manhole
condition assessment, invert survey of all connections, and PACP defect coding from CCTV which is updated into GIS.
Pipes missing in GIS or with no CCTV data can be flagged for follow-up. With an improved electronic dataset, NOTL
can make data driven decisions for budget allocation for infrastructure improvements moving forward.
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1. INTRODUCTION

GM BluePlan Engineering Ltd. (GMBP) was retained by the Town of Niagara-on-the-Lake (NOTL) to complete an
investigation of the King Street Storm Sewer Outlet (KSSO), which discharges east of Queens Royal Beach (QRB)
located on the Niagara River. The KSSO was flagged by the Niagara River Remedial Action Plan (RAP) for elevated
levels of Escherichia coli (E. coli). The RAP team will track progress over summer 2019 by the number of beach postings
at QRB. Beach postings occur when E. coli levels exceed 200 CFU (Colony Forming Units)/100mL. GMBP completed
a detailed investigation of the KSSO catchment area and has identified E. coli sources.

2. INVESTIGATION PROCESS OVERVIEW

The following summarizes GMBP&6s fAino stone | eft unturned?o

1. Background Data Review: GMBP completed a detailed data review of the previous sampling completed by
Wood (formerly Amec Foster Wheeler) in 2017 and flow monitoring data (from April T December 2017).
a. Appendix A: Analysis of 2017 sample data.
b. Appendix B: Detailed data register of all background documents provided for GMBP review.
c. Appendix F: Flow monitoring analysis.

2. Because of improper sample handling and protocol during 2017 sampling, GMBP developed a sample plan
procedure implemented summer 2018.
a. Appendix C: GMBP 2018 sample plan.
b. Appendix D: Reference proper sampling protocol and E. coli bacteria interaction with sediment.

3. GMBP Sample Plan 2018 used dry and wet weather sampling to flag areas for high E. coli.
a. Appendix E: QRB sample analysis
b. Appendix N: Dry and wet weather sample analysis.

4. GMBP completed site investigations involving condition assessment of all storm and sanitary assets in the project
area, smoke testing, dye testing to confirm connection locations, mainline and private property CCTV, and hot
vapour investigations (winter 2019) to determine sources of heat in the storm sewer.

a. Appendix G: Mainline (PACP defect review) summary visuals and maps.

Appendix H: Smoke testing communication material provided to residents.

Appendix I: Smoke testing results and participation summary maps.

Appendix J: Hot vapour investigation results and horse carriage route investigation results.

Appendix K: Detailed field notes.

Appendix L: Groundwater aquifer data from Niagara Peninsula Conservation Authority (NPCA).

g. Appendix O: Private property CCTV data.

~0oo0C

5. GMBP identified abandoned pipes (storm and sanitary) in the KSSO catchment area that are in poor condition,
with active connections and pipes providing a conduit for cross-connection flows between sanitary and storm
infrastructure.

a. Appendix M: Abandoned infrastructure review of engineering drawings.
b. Appendix P: Infrastructure asset management recommendations for NOTL to apply Town-wide.

This methodical investigation process successfully identified improper connections, abandoned infrastructure, and low
flow cross-connections between sanitary and storm assets that are in poor condition on municipal and private property.
GMBP has provided detailed infrastructure improvements to reduce E. coli loading to the KSSO.

The following maps visually introduce the project area.
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