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EXECUTIVE SUMMARY

The City of Hamilton (“the City”) has completed a Schedule “C” Municipal Class Environmental Assessment
(EA) Study for the communal well system in the community of Lynden. The main objective of the Study is to
identify, develop and implement a strategy to provide a secure water supply to this community.

Lynden Rural Settlement Area (RSA) is a groundwater sourced municipal drinking water system, located
approximately 13 km west of the City’s urban area. The Lynden RSA is currently supplied from a single
groundwater well (FDLO1) and single storage/treatment facility located on Governor’s Road, approximately
1.5 km east of Lynden Road. The main distribution system is concentrated on Lynden Road north of
Governor’s Road.

In 2001, the Lynden RSA groundwater supply experienced a combination of high demand and turbidity
levels which prompted the commencement of the Water Servicing Master Plan. Phases 1 and 2 of the
Municipal Class Environmental Assessment (EA) process was undertaken in the 2002 Master Plan to

address the following conditions in the existing Lynden potable water supply system:

- The communal water supply system is dependent on a single well and treatment system, which
provides no redundancy to ensure a secure supply.

- The existing water supply system requires a capacity assessment to ensure it can meet the future
demands of the water servicing area.

- Atreatment system is required to reduce hydrogen sulphide and turbidity concentration in the treated
water.

Following a re-assessment of the 2002 Master Plan alternatives, it was found that there have been no
significant changes in the system and the recommendation to “Upgrade the Existing Well System” is still
the preferred alternative. Therefore, between 2008 and 2016, an extensive drilling program was undertaken
to locate a new backup well to improve system redundancy. The groundwater exploration process led to the
acquisition of property south of the FDLO1 site and the drilling and testing of a new well (FDL0O3) which is
able to pump at 6.0 L/s to meet the future demand. The groundwater quality sampling from FDLO3 indicates
that the well water meets the Ontario Drinking Water Standards objectives and guidelines for all parameters
listed in Schedule 23 and 24 of O.Reg. 170/03, except for hydrogen sulphide and hardness.

The recommended design alternative consists of construction of a new pumping station and reservoir to
rectify current deficiencies. This solution is a key component of the City’s long term plan to provide safe and
secure drinking water to its residents. As part of this Class EA, the City considered several sites and
alternative design concepts to confirm the preferred solution and implementation. Ideas, concepts, sites
were evaluated based on set of criteria that considered technical viability, environmental impacts, socio-
economic impacts and financial costs.

This Municipal Class EA Environmental Study Report (ESR) has been prepared to confirm that the
proposed new backup well, pumping station and reservoir project meets the requirements of the EAA.
Consideration of potential impacts and recommended mitigation measures was included as part of the
evaluation of the preferred solution.
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1 INTRODUCTION AND BACKGROUND

1.1 PURPOSE AND STUDY BACKGROUND

The City of Hamilton operates a groundwater sourced municipal drinking water system in the Lynden Rural
Settlement Area (RSA), located approximately 13 km west of the City’s urban area. The Lynden RSA is
currently supplied from a single groundwater well (FDLO1) and single storage/treatment facility located on
Governor’s Road, approximately 1.5 km east of Lynden Road. The main distribution system is concentrated
on Lynden Road north of Governor’s Road. Figure 1-1 shows the location of the communal well system and
current Lynden RSA boundary.

Figure 1-1 Lynden Rural Settlement Area Boundary

In the fall of 2001, the groundwater supply experienced a combination of higher demand (the City received
several requests by Lynden residents for additional connections to the municipal system over concerns
associated with private service water quality and quantity) and high turbidity levels in the treated water,
which prompted the commencement of a Water Servicing Master Plan in 2002. The Master Plan
investigated the following alternatives to ensure the supply of water to the Lynden Community:

Do Nothing

Water Conservation

Upgrade Existing Well Supply

New Groundwater Supply

o kv bdb =

Connection to an Adjacent Water Distribution System
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The 2002 Master Plan concluded that the preferred option was to upgrade the existing pumping station that
services the existing well and to improve the reliability of the water supply by establishing a back-up well
while providing treatment to reduce the treated water turbidity.

As the result, a Municipal Class Environmental Assessment (EA) was initiated in 2007 to address the
following issues related to the existing Lynden potable water supply system:

- The communal water supply system is dependent on a single well and treatment system, which
provides no redundancy to ensure a secure supply.

- The existing water supply system requires an assessment to evaluate its capacity to meet the future
demands of the water servicing area.

- A treatment system is required to reduce hydrogen sulphide and turbidity concentration in the treated
water.

1.2 RELATED POLICIES AND REGULATIONS
1.2.1 THE PLANNING ACT, 1990

The Planning Act establishes the mechanisms and rules for land use planning in Ontario, outlining how land
uses may be controlled, and who may control them. The Act sets the basis for the preparation of official
plans and planning policies for future development, and it provides municipalities with local autonomy to
make decisions and streamline the planning process. The Act empowers local citizens to provide their input
to their municipal council and, where permitted, to appeal decisions to the Ontario Municipal Board.

Through the Act, the Province issues Provincial Policy Statements and plans (e.g. Growth Plan for the
Greater Golden Horseshoe, 2006).

1.2.2 ONTARIO PLANNING AND DEVELOPMENT ACT, 1994

The Ontario Planning and Development Act, 1994 establishes the general approach by which the Minister
of Municipal Affairs and Housing may require for Development Plans to be undertaken for development
planning areas. The Development Plans may include policies for economic, social and physical
development with relation to the distribution and density of population within the development area, the
location of employment areas, the identification of land use areas, the management of land and water
resources, the control of all forms of pollution of the natural environment, the location and development of
servicing, communication and transportation systems and the development and maintenance of
educational, cultural, recreational, health and other social facilities. There also may be policies relating to
the financing and programming of public development projects and capital works, and policies to co-
ordinate planning and development among municipalities or planning boards within an area or within
separate areas, among other considerations.

1.2.3 PLACES TO GROW ACT, 2005

The Places to Grow Act (2005) provides a framework for the Provincial government to coordinate planning
and decision-making for long-term growth and infrastructure renewal in Ontario. It gives the Province the
authority to designate geographical growth areas, and to develop growth plans in collaboration with local
officials and stakeholders to meet specific needs across the Province. Growth plans developed under the
Places to Grow Act integrate and build upon other initiatives such as the Greenbelt Plan, the Niagara
Escarpment Plan, the Provincial Policy Statement, the Planning Act, municipal infrastructure planning, and
source water protection planning. Growth plans may include population projections and allocations, policies,
goals and criteria relating to issues such as intensification and density, land supply, expansions and
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amendments to urban boundaries, location of industry and commerce, protection of sensitive and significant
lands (including agricultural lands and water resources), infrastructure development, affordable housing and
community design.

Municipalities are required to bring their official plans into conformity with the growth plan for their area.
Decisions made under the Planning Act and Condominium Act is also required to conform to applicable
growth plans.

1.2.4 PROVINCIAL POLICY STATEMENT, 2014

The Provincial Policy Statement (PPS), 2014 is a key component of Ontario’s planning system as it sets
policy direction on matters of provincial interest related to land use planning, growth management,
environmental protection, and public health and safety. It aims to provide a stronger policy framework that
guides communities in Ontario toward a higher quality of life and a better long-term future.

The PPS establishes the City’s role in planning for growth, intensification and redevelopment. The PPS
identifies that development within designated areas must proceed based on the extension of municipal
water supply and wastewater collection systems. New settlement area policies will only permit expansions
where it is demonstrated that opportunities for growth are not available through intensification,
redevelopment or in previously designated areas. The PPS also requires municipalities to co-ordinate and
provide direction on policies with cross municipal boundaries, such as natural heritage systems and
resource management. It also provides the context for the City’s participation in the Growth Plan for the
Greater Golden Horseshoe.

1.2.5 GROWTH PLAN FOR THE GREATER GOLDEN HORSESHOE, 2006

The City of Hamilton is part of the Greater Golden Horseshoe, for which The Growth Plan was prepared
and approved under the Places to Grow Act, 2005. The Growth Plan for the Greater Golden Horseshoe
contains a framework for implementing the Government of Ontario’s vision for building stronger, prosperous
communities by better managing growth to 2031. The Plan has been built upon other government initiatives
including: the Planning Act reform and the Provincial Policy Statement, 2005. Though the Plan is not meant
to replace municipal official plans, it works within the existing planning framework to provide growth
management policy direction for the Greater Golden Horseshoe.

Specifically, the Plan establishes growth forecasts, intensification policies and targets, and development
density targets for urban and Greenfield areas. It also provides guidance on issues such as transportation,
infrastructure planning, land-use planning, urban form, housing, natural heritage and resource protection
with the goal of promoting economic prosperity to areas within the Greater Golden Horseshoe.

1.2.6 HAMILTON RURAL OFFICIAL PLAN, 2014

The new Official Plans for the amalgamated City of Hamilton have been separated into two policy
documents: Rural and Urban. The Hamilton Official Plans identify the locations of the existing and future
land uses such as parks and open space, residential, commercial, institutional and industrial uses. These
plans also distinguish between the urban and rural areas, as well as identify the natural and
environmentally significant areas.

The Hamilton Rural Official Plan (HROP) was adopted by Council in 2006 and came into effect in 2012,
followed by an amendment in 2014.
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The HROP is a document including policy that provides guidance based on a broad perspective and deals
with rural concerns such as protection of natural resources. The HRPO identifies the rural development
pattern as well as the infrastructure provisions.

The policies of this plan provide a framework that integrates the concepts from the Regional Plan, Federal
and Provincial Legislation, and local objectives, so as to guide and direct growth in an orderly and efficient
manner.

The study area for this project lies within the Flamborough Rural Settlement Area. Please refer to Rural
Hamilton Official Plan — Volume 2 for further details on Lynden Rural Settlement Area.

1.2.7 CLEAN WATER ACT, 2006, AMMENDED 2012

The purpose of the Clean Water Act, 2006, is to protect existing and future sources of drinking water and
part of the Ontario government’s commitment to ensure that all Ontarians have access to safe drinking
water.

The Clean Water Act requires municipalities to create and carry out a plan based on sound science to
protect the sources of their drinking water supply by looking at potential threats to their water supply and
opportunities to mitigate or eliminate these threats. The Act also requires public participation on all local
source protection plans.

1.2.8 GREENBELT ACT, 2005

The Greenbelt Act, 2005, and the associated Greenbelt Plan identified an area around the Golden
Horseshoe and designated it the Greenbelt. The Greenbelt Act ensures the permanent protection of the
agricultural land base and the ecological features and functions occurring on this Greenbelt. Lynden is
located within the Greenbelt, therefore is subject to the policies included with the Act.

In order to limit development in the Greenbelt and protect the Greenbelt from urban sprawl, the policy
outlined in Section 4.2.2 of the Greenbelt Plan prohibits the connection of settlements within the Greenbelt
to a Great Lake based water system.

“Where settlements do not currently have Great Lake or Lake Simcoe based water and sewage services,
extensions to or expansions of existing Great Lake or Lake Simcoe based services to such settlements is
not permitted, unless such servicing is required to address failed individual on-site sewage or water
services or to ensure the protection of public health where it has been determined by a medical officer of
health (or health authority) that there is a public health concern associated with existing services within the
settlement. The capacity of the services provided in these circumstances will be restricted to that required
to service the affected existing settlement plus the capacity for potential development within the approved
settlement boundary as it existed on the date this Plan came into effect.” Reference:
http://www.mah.gov.on.ca/Page189.aspx#3.4

The City of Hamilton currently obtains its drinking water from the Lake Ontario which his part of Great
Lakes. Therefore, the extension of the urban water distribution to the Lynden RSA is not permitted at this
time.

1.29 CITY OF HAMILTON BY-LAW NO. R84-026

This By-Law consolidates the contents of certain Regional By-Laws respecting water management,
distribution, and maintenance of water systems in the Regional area, and respecting the establishment of
water rates and charges. The new well and associated facility will provide the system with redundancy to
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ensure a secure supply and will meet the needs of the potential ultimate water servicing areas, which would
include all properties able to petition for connection based on the City of Hamilton By-Law No. R84-026.

1.3 RELATED STUDIES
1.3.1  ENGINEER'S REPORT FOR THE LYNDEN WELL SYSTEM (MACVIRO,
2001)

In August 2000, the Government of Ontario announced a new drinking water protection regulation (O. Reg.
459/00) to ensure the safety of Ontario’s drinking water. Based on the first new Drinking Water Protection
Regulation, municipalities were required to submit the Engineers’ Reports for their water works to the
Director of the Ministry of the Environment and Climate Change (MOECC) between November 2000 and
May 2001 as specified in the MOE publication entitled ‘Drinking Water Submission Dates for First
Engineers’ Report’. MacViro was retained by the City of Hamilton to prepare the Engineer’s Report for the
Lynden Well System.

The City of Hamilton made available for the purpose of this report the microbiological reports for the
following years: 1998, 1999 and 2000. In all years with the exception of 1999, the monitoring program met
and exceeded the Ontario Drinking Water Objectives (ODWO) requirements for the number of
microbiological samples and there were zero (0) occurrences of E.Coli in the finished water. In 1999, the
monitoring program fell just short of the ODWO requirements for the number of microbiological samples.

The key raw water quality parameters for the Lynden Well System includes turbidity, organic material (as
quantified by dissolved organic carbon — DOC), temperature, pH, colour, alkalinity, nitrate, sodium, iron,
manganese, total hardness and sulphides. Provided below are the raw water characteristics:

Turbidity recorded in raw water is very low ranging from 0.01 to 0.05 NTU. The Ontario Drinking Water
Standards set a Maximum Acceptable Concentration (MAC) for turbidity of 1.0 NTU in drinking water
leaving the treatment plant to ensure the efficiency of the disinfection process. In reviewing the test results
of some 100 turbidity samples for the raw and treated water at Well FDLO1, i.e. Station ID L-5A and L-5AAC
used by the City of Hamilton’s Environmental Laboratory, over a 24-month period between October 1997
and September 2000, it is noted that the turbidity level for the treated water is generally higher than that of
the raw water. There were 35 samples that exceeded 1.0 NTU with the highest 6.22 NTU recorded on
October 26, 1998.

The sodium in the Lynden well water samples ranged between 52.3 mg/L and 53.25 mg/L. The Ontario
Drinking Water Standards set an Aesthetic Objective for sodium at 200 mg/L.

The Ontario Drinking Water Standards (ODWS) does not set a Standard or Objective for sulphides. This
parameter will contribute to the taste and odour in the finished water. In December 2000, three (3) samples
were tested for sulphides with the results ranging between 1.5 to 1.9 mg/L.

The purpose of the Engineer's Report was to review the Lynden Well System and make recommendations
for improvements that should be implemented to comply with the new Ontario Drinking Water Standards.

Accordingly, the following summarizes the recommendations made throughout the report:

1. Itis recommended that a study be performed to establish levels of DOC in the raw water.

2. Itis recommended that the operation and maintenance manual should be updated as outlined

below.
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3. Itis recommended that the City investigate treatment options that reduce the sulphide levels in the
groundwater without impacting negatively on the turbidity levels. The current treatment process
increases the turbidity in the finished water to the degree that exceedances of ODWS have been
reported.

4. Itis recommended that the City implement a treatment process to reduce the DOC levels if the
above mentioned study (item 1) confirms that levels of DOC are above the MAC in ODWS.

1.3.2 COMPREHENSIVE WATER SERVICING MASTER PLAN FOR THE LYNDEN
RURAL SETTLEMENT AREA (TSH, 2002)

The “Comprehensive Water Servicing Master Plan for the Lynden Rural Settlement Area” by Totten Sims
Hubicki Associates was completed in August 2002. The 2002 Master Plan considered the existing water
servicing area and the current water demand at that time for possible future connections and considered
two development conditions:

1. Up to the capacity of the well pump house and permit to take water (327 m3/day or an estimated
154 connections)
2. Up to the capacity of the aquifer (estimated as 560 m3/day or 260 connections)
The 2002 Master Plan considered the following alternatives for the Water Supply and Water Distribution
System for the existing Lynden communal water system.
- Do Nothing
- Water Conservation
- Upgrade Existing Well Supply
- New Groundwater Supply
- Connection to an Adjacent Water Distribution System
In addition to water supply alternatives, upgrades to the water distribution system were also reviewed under
this Master Plan. The water distribution system upgrades were considered in conjunction with the preferred
water supply alternatives. The water distribution system alternatives for the Lynden RSA included:
- Do Nothing
- Upgrade to Improve Operation
- Upgrade for Fire Protection
- System Storage for Pressure Control
Based on the community input, technical, environmental and economic criteria, it was recommended that
the City of Hamilton upgrade the existing well to include treatment to reduce the treated water turbidity, and

the addition of a backup well. It was recommended to implement this alternative for the water supply
immediately.

Additionally, it was recommended that the City of Hamilton proceed with looping the system to improve
operations. Looping the system would improve the efficiency of operations, including the distribution of
chlorine and maintain higher pressures at system endpoints, allowing for expansion at either the north or
south end of Lynden Road. The recommended looping included the installation of water mains to eliminate
dead end water mains as well as the installation of valves to allow smaller sections of the waterman to be
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isolated in the event of repairs, ensuring continuity of supply to the residents. It was recommended to
implement this alternative for the water distribution system immediately.

Once the additional connections to the water system were accounted for, the Master Plan recommended
that the City of Hamilton undertake a hydrogeological investigation to verify if the aquifer can be pumped to
its capacity (560 m3/d) without adverse effects to the local private wells.

To summarize the recommendations of the Master Plan, the preferred servicing solution included the
following items:
- Upgrades to the existing well (FDLO1).

Install water mains to provide “looping” in the distribution system.

9

- Develop well head protection strategy.

- Undertake a hydrogeological study to determine aquifer capacity and well interference. and,
9

Construct a second source well.
1.3.3 PRELIMINARY GUDI EVALUATION (STANTEC, 2004)

The “Preliminary GUDI Evaluation, Lynden Municipal Well FDLO1” by Stantec was completed in February
2004. The City of Hamilton (City) retained Stantec Consulting Inc. (Stantec) to complete a desktop review to
determine the status of the groundwater of Municipal Well FDLO1 (FDLO1) under the Safe Drinking Water
Act (2002) and to provide recommendations for additional work, if required.

O. Reg. 170/03 Section 2(2) provides seven criteria to determine if a water supply system is considered to
be potentially Groundwater Under the Direct Influence of Surface Water (GUDI). Criteria 1, 4 and 6 were
identified as applicable to FDLO1:

1 - A drinking-water system that obtains water from a well that is not a drilled well or from a well that
does not have a watertight casing that extends to a depth of six metres below ground level.

4 - A drinking-water system that is capable of supplying water at a rate greater than 0.58 L/s and that
obtains water from an overburden well, any part of which is within 100 metres of surface water.

6 - A drinking-water system that exhibits evidence of contamination by surface water.
Based on the results of the desktop review, FDLO1 was not considered GUDI for the following reasons:

- The casing is intact and water tight.

- The overburden aquifer screened by FDLO1 is confined by a thick clay and silt aquitard. Based on the
depth to the water table and the composition of the overlying material, the susceptibility of the aquifer to
contamination from surface was estimated to be low.

- The pumping test in 1987 did not indicate any drawdown in the shallow aquifer.
- The nearest surface water feature is 250m away.

- The raw water does not show any evidence of surface water contamination.
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134 HAMILTON GROUNDWATER RESOURCES CHARACTERIZATION AND
WELLHEAD PROTECTION PARTNERSHIP STUDY (CHARLESWORTH &
ASSOCIATES, SNC LAVALIN, 2006)

A groundwater resource characterization and wellhead protection study was undertaken by Charlesworth
and Associates and SNC Lavalin (2006) for the City of Hamilton. The study covered the entire
amalgamated City of Hamilton area that was dependent on groundwater supplies. As part of this work, the
following major tasks were accomplished:

- Regional groundwater resources characterization

Aquifer vulnerability assessment

Regional contaminant sources inventory

Groundwater use assessment

Wellhead protection areas (WHPA) delineation for municipal wells

N2 2 22

WHPA contaminant sources inventory

- Policy planning and education

In accordance with the MOECC terms of reference for hydrogeological investigations, a number of maps
were created at a regional scale that were to be used as a starting point for any future studies. It was

recommended that more detailed studies be undertaken to confirm information for local scale
investigations.

A total of twenty-three (23) recommendations were made in this report. Most of these were very general,
but the recommendation of the greatest concern to Lynden area residents related to the potential restriction
of land uses within the wellhead protection area of the municipal well and proposed backup well.

1.3.5 IDENTIFICATION OF POTENTIAL LOCATIONS FOR A MUNICIPAL SUPPLY
WELL FOR THE COMMUNITY OF LYNDEN (XCG CONSULTANTS, 2006)

A desktop hydrogeological study was conducted by XCG Consultants Inc. (2006) to identify a suitable
location for a municipal supply well. As part of the study the following topics were reviewed:

- Hydrogeology of the area

Water quality in existing wells

Susceptibility of the target aquifer to contamination

Potential sources of contamination

Land use

2 2 2 2\ Z

Potential for interference with private well users

This information was used to develop a set of screening criteria to choose an appropriate site for a new
well. Sites were rated based on the following ten criteria:

- Probability of the new well being capable of supplying >5 L/sec

- Proximity to Lynden

- Proximity to distribution system
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City owned land

Potential for GUDI classification
Predicted Intrinsic susceptibility index
Well interference potential

Physical constraints

Potential impacts on surface water bodies

N2 20 200 20 2 2N\ 7

Water quality

Based on the results of the review of available geological, hydrogeological, and geochemical data, it was
recommended that any new well be screened in the deep gravel aquifer as there is a higher probability that
this aquifer could supply the desired 5 L/sec. Five (5) possible sites were identified for the new well;

- Site A - South side of Governor's Road, approximately 200 metres west of well FDLO1
- Site B - South side of Governor's Road, approximately 100 metres east of well FDLO1
- Site C - South side of Governor's Road, approximately 800 metres east of well FDLO1
- Site D - Along east side of Lynden Road, approximately 750 metres north of Governor's Road

- Site E - South side of Governor's Road, approximately 750 metres west of well FDLO1

Based on the evaluation of each site against the defined criteria, Site E was ranked slightly higher than Site
A due to the latter’s proximity to the existing supply well. Having wells separated by a greater distance is
prudent in the event that aquifer contamination occurs

1.3.6 TECHNICAL MEMORANDUM, EVALUATION OF ALTERNATIVES FOR
POTENTIAL WELL LOCATIONS (GENIVAR, 2007)

In 2007, following the XCG desktop assessment for potential well locations, an additional alternative was
identified for inclusion in the selection process for siting of the new backup well. The new location (Site F)
was identified as being City owned property on the north side of Governor’s road approximately 500 m east
of existing well FDLO1 (Figure 1-2).
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Figure 1-2 Potential Well Locations for Lynden Supply Well

The site was evaluated using the same criteria presented by XCG (2006) and designated as Alternative F.
The alternative compared favourably with the others, with the exception of distance to the distribution
system and distance to Lynden. However, the location had the strategic advantage of being on land owned
by the City of Hamilton. This advantage would allow test well construction immediately without having to
undergo the potentially time consuming and expensive process of procuring additional property.

1.3.7 GRAND RIVER ASSESSMENT REPORT (LAKE ERIE SOURCE
PROTECTION COMMITTEE, 2015), AMMENDED 2017

The Grand River Assessment Report, 2015 is the scientific base for the Grand River Source Protection
Plan, as required in the Clean Water Act (2006). The Assessment Report provides an introduction to the
Source Protection Planning process and the roles and responsibilities of the Lake Erie Region Source
Protection Committee, Municipalities and conservation authorities. The Report delineates all vulnerable
areas within the Grand River Area and summarizes the threats and issues of evaluation in each vulnerable
area.

The Grand River watershed area contains 49 municipal drinking water systems and one system that
services a First Nations Reserve. The City of Hamilton is included within this area and operates one
groundwater system in the watershed. This system is known as the Lynden Communal Well System
FDLO1. The report had the following findings:

- There is no evidence of a Condition for the Lynden Communal Well Supply, no data is available.
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- Atotal 20 significant threats, involving 7 land parcels were identified. These threats are preliminary
associated with agricultural activities in the area and the use of septic systems and potential heating
fuel tanks associated with residential dwellings.

- Wellhead Protection Areas were delineated using a combination of most up to date field data and
desktop methods, including:

e Capture zones and time of travel zone analysis using the USGS MODPATH code

e Mapping the aquifer vulnerability and development of vulnerability using Surface to Aquifer Advective
Time (SAAT) approach outside of the wellhead protection areas

1.3.8 TECHNICAL MEMORANDUM, SUMMARY OF HYDROGEOLOGICAL
CONDITIONS IN THE LYNDEN AREA (GENIVAR, 2008)

After comments were received at the first Public Information Centre (PIC no.1), GENIVAR carried out a
detailed review of available hydrogeological reports to assess the regional and local hydrogeology of the
Lynden area in the process to identify suitable locations for development of additional groundwater sources.
The review considered the following:

- Geology and Hydrogeology of the Lynden Area
- Existing Lynden Well

- Potential areas for backup supply

Studies conducted over the previous 30 years have provided a clear understanding of the hydrogeological
conditions in the Lynden Area. The studies identified a deep confined gravel aquifer to the east of Lynden
protected from surficial processes by a thick layer of clay and silt. In general, the shallow aquifer and
bedrock aquifer are not suitable for municipal supply due to water quality and quantity concerns. The report
recommended that the drilling of a new well should proceed at the recommended location with a second
preferred location identified as a possible backup. Also, communication with local residents should be the
highest priority based on previous and current opposition to drilling in the Lynden area.

1.3.9  REPORT ON INSPECTION AND REPAIRS TO THE LYNDEN WATER
TREATMENT FACILITY AERATION AND DISINFECTION RESERVOIR
CELLS, (AS| GROUP, 2009)

In 2008, a sudden increase in turbidity and lead concentration was observed in Lynden drinking water
system. ASI Group Ltd. (ASI) was retained by the City in 2009 to conduct a detailed inspection,
infrastructure assessment and survey of the Lynden treatment facility. The specific works performed are
listed below:

- Dewater, enter and inspect the reservoir cell(s).

- Remove the aging baffle curtains and hardware. Inspect all hardware for wear and replace as
necessary.

- Provide and install new baffle curtains, consistent with the original design.

- Wash/clean the reservoir cells and remove all debris and residual water for disposal at a municipal
wastewater treatment plant (WWTP, Dundas and/or Woodward Ave.).
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- Survey and assess the condition of the infrastructure in each cell, including the concrete, seals,
hardware, piping, aerator header pipes and nozzles, valves, pumps, chlorine solution line piping, etc.

- Disinfect the reservoir cell following cleaning and installation of new baffle curtains.

The report recommended exercising the valves in the reservoir cells at least once every six months to
prevent future valve seizing. Also ASI recommended that the City increase the frequency of inspection of
the disinfection cell while closely monitoring the condition of the aeration cell. ASI concluded the high
turbidity/lead event in 2008 was due to the agitation caused by the aeration in the disinfection cell and
resuspension of the settled solids. Therefore, a more stringent cleaning schedule was recommended to
avoid accumulation of the solids in the disinfection cell and their entrance to the distribution system which
could result in possible contamination. All the baffle curtains were recommended to be replaced every ten
to fifteen years.

1.3.10 ONTARIO GEOLOGICAL SURVEY EXPLORATORY PROGRAM

In 2008, the province approached the City with funds to undertake deep well explorations in the buried
Dundas Valley. This funding opportunity was an excellent opportunity to test for a preferred municipal well
site while fulfilling the grant agreement requirements for the Province's Ontario Geological Survey.

Between 2008 and 2010, around ten exploratory wells were drilled to the South, North West, North and
East of the existing supply well. However none of the exploration wells served to provide an adequate
supply for either quality or quantity.

1.3.11 ESTIMATION OF WELL YIELD FOR PROPOSED MUNICIPAL WELL 3618
GOVERNORS ROAD, LYNDEN, ONTARIO (AMEC, 2011)

After two years of exploration around the community of Lynden, the City of Hamilton purchased the property
at 3618 Governors Road (behind FDLO1). Three exploratory boreholes were drilled under the direction of
the City to locate a suitable site for a potential backup supply well. One of these boreholes was chosen as a
location for further investigation.

AMEC was retained to assess the potential of the local deep aquifer to provide a backup supply of potable
water. As such, a temporary 6-inch diameter test well was drilled, and a variable rate hydraulic test (step
test) was conducted at rates of 2 L/s and 3.2 to 3.4 L/s to assess capacity of the deep aquifer. Water quality
sampling was conducted during the testing to evaluate water quality. Testing results suggested that the
aquifer could sustain the required pumping rates and water quality showed exceedances of the Ontario
Drinking Water Quality Standards for Barium and Hydrogen Sulphide.

Once the step testing of the temporary 6-inch well was complete, the casing was pulled, the borehole was
overdrilled and an 8-inch production well was installed and developed to a sand free condition. A constant
rate test was conducted at 6.6 L/s for two hours and a drawdown of 1.6 m was measured. Based on these
results, a longer constant rate test was recommended, along with additional water quality analysis.

1.3.12 INVESTIGATION OF LEAD DETECTIONS AT THE LYNDEN DRINKING
WATER SYSTEM (XCG CONSULTANTS LTD., 2012)

XCG Consultants Ltd. (XCG) was retained by the City to undertake a study to investigate the source of
intermittent Lead exceedances in the Lynden drinking water system. The study indicates the raw water
Lead concentration between 2006 and 2011 was consistently below the ODWS Maximum Acceptable
Concentration (MAC) of 0.01 mg/L. However, Lead exceedances were observed during 2008, 2009 and
2011 for both treated water and distributed water with higher values in the distribution system. Based on
limited data, the study suggested that elevated Lead levels correspond to elevated concentrations of
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copper, iron and zinc indicating that the source of metals in the treated water may be due to corrosion of the
Lead containing equipment. The treated water Langelier Saturation Index (LSI) ranged from -0.33 to +0.02,
with average LSI of -0.14, indicating a slightly corrosive water. Some of the recommendations were
summarized below:

- Replacing the well pump, booster pumps, fittings, and valves containing brass and/or bronze with
equivalent stainless steel components in the water supply system during upgrades.

- During high turbidity incidents, water is to be sampled from both cells (aeration and contact chamber) in
addition to raw and treated water samples. All samples to be analyzed using unfiltered and filtered
samples and submitted to an accredited laboratory and analyzed for a full water quality scan. The
suggested parameters for analysis include, but are not limited to turbidity, pH, alkalinity, hardness,
sulphate, suphide, and metals.

- Condition assessment of the existing well pump, including examination of the impeller and any
components containing brass or bronze for evidence of corrosion.

- Regular cleaning of cells to reduce the potential for any settled precipitates to be disturbed and
introduced into the treated water.

1.3.13 TESTING PROGRAM FOR LYNDEN SUPPLY WELL FDLO2 (GENIVAR,
2013)

This report summarized the testing program for the 8-inch production well FDL0O2, which included:

Private Water Well Survey and Implementation of Monitoring Program
Step Drawdown Test

72-hour Constant Rate Aquifer Test

N2 2 2\ Z

Regulation 170/03 Chemical Analysis
- GUDI evaluation

A private water well survey was conducted for all residents within 500 m of the proposed well. This included
the completion of a questionnaire, baseline water quality sampling, and requests to participate in a
monitoring program. The monitoring included installation of data loggers in residential wells and occasional
manual measurement of water levels.

A step drawdown test indicated that FDLO2 would sustain the target pumping rate of 4.7 L/s. A 72-hour
constant rate test was carried out at 4.7 L/s to assess the capacity of the well. Well FDLO1 was shut down
during this test to allow for interpretation of data without significant interference. The maximum drawdown
after 72 hours was measured to be 2.37 m. During the test, the groundwater was sampled at four intervals
(i.e. after 1 hour, 24 hours, 48 hours and 72 hours of pumping) and sent for chemical analysis to assess
groundwater quality with respect to the requirements of Regulation 170/03. Groundwater sampling
indicated ODWS exceedances for Barium and Hydrogen Sulphide. A preliminary evaluation of the well
indicated that FDLO2 is likely not under the influence of surface water (GUDI). No well complaints were
received during the test.

The results of the testing showed that FDL02 can be operated as a backup to FDLO1 at a maximum rate of
4.7 L/s. However, the well water will need to be treated for hydrogen sulphide and Barium prior to being
connected to the local supply.
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1.3.14 TREATEMENT ALTERNATIVES TECHNICAL MEMORANDUM (WSP, 2013)

In 2013 WSP completed a technical memorandum detailing the alternative treatment options for the new
well FDLO2. Also discussed in the memorandum was the raw water quality of the new well. After testing, it
was determined that the groundwater quality from the new well met Ontario Drinking Water Standards,
Objectives, and Guidelines for all parameters except for barium, sulfides, and hardness. Four treatment
alternatives were identified which included the removal of both barium and sulfide. The alternatives
presented were:

- Alternative 1: lon Exchange/Oxidation/Filtration/Disinfection
- Alternative 2: Air Stripping/lon Exchange/Disinfection
- Alternative 3: Air Stripping/Reverse Osmosis/Disinfection

- Alternative 4: Air Stripping/Lime Softening/Disinfection

After analysis through an evaluation matrix based on economic, environmental, technical, and social criteria
it was determined that the preferred treatment alternative was Alternative 1: lon Exchange/Oxidation/
Filtration/Disinfection. This treatment process has the benefit of being able to treat the groundwater from
both the original well (FDLO1) and well FDLO2, which would optimize flexibility if desired by the City.

1.3.15 LYNDEN BARIUM WELL ASSESSMENT (WSP, 2014)

Because of the expense related to treating Barium in the groundwater, additional well exploration was
conducted at 3618 Governors Road to try to identify a location where a new well could be drilled with lower
Barium concentrations. Two 6-inch test wells were drilled into the target aquifer, one located approximately
midway between FDLO1 and FDLO2, and the second located approximately 125 m south of FDL02. Water
quality and soil sampling was conducted at both locations, and a step test was conducted on each well to
assess aquifer capacity.

The results of the program indicated that both locations could sustain the required pumping rates for a
production well. However, the well closest to FDLO1 and FDL02 had Barium levels of approximately 1.8
mg/L in the groundwater, which is above the ODWS criteria. The concentration of Barium in the southern
well was 0.14 mg/L which is below the ODWS criteria. Greater quantities of Barium (as barite) were
identified in the soil of the northernmost well (between FDLO1 and FDL02). Therefore, the southernmost
site was identified as the preferred location for drilling of a new production well.

1.3.16 GRAND RIVER SOURCE PROTECTION PLAN (LAKE ERIE SOURCE
PROTECTION COMMITTEE, 2016)

The Grand River Source Protection Plan sets out policies to protect sources of municipal drinking water
such as the Lynden Municipal Well. These policies address existing and future drinking water threats
related to:

- The conveyance of oil by way of underground pipelines

- Establishment, operation or maintenance of a waste disposal site

- Establishment, operation or maintenance of systems that collects, stores, transmits, treats or disposes
of sewage

- The application and storage of agricultural source material
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The application, handling and storage of non-agricultural source material (NASM), fertilizer and
pesticides

The handling and storage of road salt
Storage of snow

The handling and storage of a dense non-aqueous phase liquid (DNAPL)

N2 2 2\ %

The use of land as livestock grazing or pasturing land

To achieve the objectives of the Source Protection Plan, the Clean Water Act, 2006 enables a range of
approaches or “policy tools” such as: prohibiting the activity, requiring a Risk Management Plan for the
activity, regulating land uses, using the existing provincial licencing process. In addition to the tools listed
above, the Grand River Source Protection Plan prescribes development of education and outreach
programs, incentive programs and establishment of stewardship programs. These policy approaches may
be applied alone or in combination with other policy approaches to deal with a particular drinking water
threat. In addition the implementation of the source protection policies requires the cooperation of the
various partners such as the Lake Erie Source Protection Committee, Grand River Source Protection
Authority, Province, municipalities and landowners. City of Hamilton is responsible for the delivery of
municipal drinking water, land use planning and establishment of the Risk Management Office.

1.3.17 TESTING PROGRAM REPORT FOR FDL03 (WSP, 2016)

WSP was retained by the City to procure a driller and oversee the drilling and testing of a new 8-inch
diameter production well (FDLO3) to act as the backup supply well for Lynden. The process involved the
following tasks:

- Private Water Well Survey and Implementation of Monitoring Program

Drilling, soil sampling and well construction

Step drawdown test

72-hour Constant Rate Aquifer Test

N2 2 2%

Regulation 170/03 Chemical Analysis
- GUDI evaluation

A private water well survey was conducted for the residences within 500 m, and for those that participated
in the monitoring program during the testing of FDLO2. This included review of a questionnaire, collection of
additional water quality samples, and confirmation of participation in a well monitoring program during the
pumping test.

A pilot hole was drilled and sampled, with grain size analysis and geophysical assessment of the aquifer
completed in order to design the well screen. The well was developed to a sand free condition and a step-
drawdown test was performed to assess capacity. A 72-hour constant rate test was conducted at a rate of 6
L/s with a total drawdown of 2.81 m. Water quality samples were taken every 12 hours during the test,
including a full suite of samples tested against the ODWS Tables 1-4. FDLO1 was not shut down during this
test, but there were no well complaints from nearby residents.

The results of the test indicated that the well can sustain a rate of 6 L/s. Water quality results indicated
aesthetic and operational guideline exceedances for hydrogen sulphide and hardness (naturally soft water).
Barium and Lead levels were both measured to be well below the maximum acceptable concentrations
(MAC) under the ODWS guidelines. A preliminary evaluation of the well indicated that FDLO3 is not under
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the influence of surface water (GUDI). Source protection policies will need to be implemented within the
FDLO3 Wellhead Protection Areas (WHPAS).
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2 ENVIRONMENTAL ASSESSMENT ACT

Ontario’s Environmental Assessment Act (henceforth referred to as “the Act”) was passed in 1975 and
proclaimed in 1976. The Act requires proponents to examine and document the environmental effects that
might result from major projects or activities. Municipal undertakings became subject to the Act in 1981.

The Act defines the environment broadly as:

Air, land or water
Plant and animal life, including man
The social, economic and cultural conditions that influence the life of man or a community

Any building, structure, machine or other device or thing made by man

a v bd =

Any solid, liquid, gas, odour, heat, sound, vibration or radiation resulting directly or indirect from
activities of man

6. Any part or combination of the foregoing and the interrelationships between any two or more of
them

The purpose of the Act is the betterment of the people of the whole or any part of Ontario by providing for
the protection, conservation and wise management of the environment in the Province (RS01990, c. 18,
s.2).

As set out in Section 5(3) of the Act, an EA document must include the following:

- A description of the purpose of the undertaking including:
The alternative methods of carrying out the undertaking. and,
Alternatives to the undertaking.

- A description of:

The environment that will be affected or that might reasonably be expected to be affected, directly
or indirectly, by the undertaking or alternatives to the undertaking.

The effects that will be caused or that might reasonably be expected to be caused to the
environment by the undertaking or alternatives to the undertaking.

The actions necessary or that may reasonably be expected to be necessary to prevent, change,
mitigate or remedy the effects upon or the effects that might reasonably be expected upon the
environment by the undertaking or alternatives to the undertaking.

- An evaluation of the advantages and disadvantages to the environment of the undertaking, the
alternative methods of carrying out the undertaking and the alternatives to the undertaking.

2.1 PRINCIPLES OF ENVIRONMENTAL PLANNING

The Act sets a framework for a systematic, rational and replicable environmental planning process that is
based on five key principles, as follows:

— Consultation with Affected Parties - Consultation with the public and government review agencies is an
integral part of the planning process. Consultation allows the proponent to identify and address
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concerns cooperatively before final decisions are made. Consultation should begin as early as possible
in the planning process.

- Consideration of a Reasonable Range of Alternatives - Alternatives include functionally different
solutions to the proposed undertaking and alternative methods of implementing the preferred solution.
The “do nothing” alternative must also be considered.

- Identification and Consideration of the Effects of Each Alternative on all Aspects of the Environment -
This includes the natural, social, cultural, technical, and economic environments.

- Systematic Evaluation of Alternatives in Terms of their Advantages and Disadvantages, to determine
their Net Environmental Effects - The evaluation shall increase in the level of detail as the study moves
from the evaluation of alternatives to the proposed undertaking to the evaluation of alternative methods.

- Provision of Complete Documentation of the Planning Process Followed — This will allow traceability of
decision-making with respect to the project. The planning process must be documented in such a way
that it may be repeated with similar results.

2.2 MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT

Class Environmental Assessments (EAs) were approved by the Minister of the Environment in 1987 for
municipal projects having predictable and preventable impacts. The Municipal Class EA document was
revised and updated in 1993, 2000, 2007, and in 2011. The Class EA (MEA) approach streamlines the
planning and approvals process for municipal projects which have the following characteristics:
Recurring

Similar in nature

Usually limited in scale

N2 2 2\ %

Predictable range of environmental impacts

- Environmental impacts are responsive to mitigation

The Municipal Class Environmental Assessment document, prepared by the Municipal Engineers
Association (MEA) (October 2000, as amended in 2011), outlines the procedures to be followed to satisfy
Class EA requirements for water, wastewater and road projects. The process includes five phases:

- Phase 1: Problem Definition

- Phase 2: Identification and Evaluation of Alternative Solutions to Determine a Preferred Solution
- Phase 3: Examination of Alternative Methods of Implementation of the Preferred Solution

- Phase 4: Documentation of the Planning, Design and Consultation Process

- Phase 5: Implementation and Monitoring

Public and agency consultation is integral to the Class EA planning process. Projects subject to the Class
EA process are classified into four possible “Schedules” depending on the degree of expected impacts. It is
important to note that the Schedule assigned to a particular project is proponent-driven. For example, if a
project has been designated as Schedule “A”, the proponent can decide to comply with the requirements of
a Schedule ‘B” or “C” of the MEA process based on the magnitude of anticipated impacts or the special
public and agency consultation requirements specific to that particular project. The Municipal Class EA Key
Features and detailed Planning and Design Process flowchart are provided in Figure 2-1 and Figure 2-2
respectively (Municipal Engineers Association).
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Figure 2-1 Key Features of the Municipal Class EA

Generally includes normal or emergency operational and maintenance
activities. The environmental effects of these activities are usually minimal and,
therefore, these projects are pre-approved.

In 2007, MEA introduced Schedule A+. These projects are pre-approved.
However the public is to be advised prior to project implementation.

Generally includes improvements and minor expansions to existing facilities.
There is the potential for some adverse environmental impacts and, therefore,
the proponent is required to proceed through a screening process including
consultation with those who may be affected.

Typical projects that follow a Schedule B process will include projects requiring
construction of water mains and sewers outside of existing road allowances,
construction of pumping stations and reservoirs.

Generally includes the construction of new facilities and major expansions to
existing facilities.

Typical projects that follow the Schedule C process include the expansion of
existing or construction of new Water and Sewage Treatment Facilities.
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Figure 2-2 Municipal Class EA Process

The Class EA process also provides an appeal process to change the project status. Under the provisions
of Subsection 16 of the amended EA Act, there is an opportunity under the Class EA planning process for
the Minister to review the status of a project. Members of the public, interest groups and review agencies
may request the Minister to require a proponent to comply with Part Il of the EA Act before proceeding with
a proposed undertaking. This is what is known as a “Part Il Order”. The Minister determines whether or not
this is necessary, with the Minister’s decision being final. The procedure for dealing with concerns, which
may result in the Minister, by order, requiring the proponent to comply with Part Il of the Act is outlined in
the Municipal Class Environmental Assessment document.

The Environmental Study Report (ESR) is a report that documents all the activities undertaken through
Phase 1, 2 and 3 and is used to easily understand the decision making process. An ESR will be prepared
for each project which proceeds through the Schedule “C” planning process explained above.

2.3 LYNDEN COMMUNAL WELL SYSTEM - CLASS EA CATEGORY

This project is undertaken as a Schedule C Municipal Class EA, and therefore Phases 1, 2 and 3 of the
Class EA followed by preparation of an Environmental Study Report and Implementation phase are
required.
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3 PHASE 1: PROBLEM STATEMENT

This section of the report identifies and describes the problem through review of the available inventory and
the existing municipal water system, ground water resources, natural resources and earlier studies.

3.1 DEFINITION OF PROBLEM OR OPPORTUNITY

The City has received requests by Lynden residents for additional connections to the municipal system over
concerns associated with private service water quality and quantity. In 2001, the groundwater supply
experienced a combination of high demand and turbidity levels which prompted the commencement of the
water servicing master plan. This study is being undertaken to complete the remaining Phases of the
Schedule C Municipal Class EA. Phase 1 and 2 of the EA process was undertaken in the 2002 Master Plan
to address the following conditions in the existing Lynden potable water supply system:

- The communal water supply system is dependent on a single well and treatment system, which
provides no redundancy to ensure a secure supply.

- The existing water supply system requires an assessment to evaluate its capacity to meet the future
demands of the water servicing area.

- A treatment system is required to reduce hydrogen sulphide and turbidity concentration in the treated
water.

3.2 DESCRIPTION OF THE EXISTING SYSTEM

The existing Lynden municipal water supply system consists of a production well (FDLO1) located to the
east of the community as shown in Figure 3-1 below. The well is located adjacent to the pumping station,
which contains treatment equipment. There is also a treated water storage reservoir on site. It should be
noted that the study area shown in this figure is within the proporty boundary which extent further south to
the woodlot.

The rated capacity for the municipal well is set out in the Municipal Drinking Water License Number 005-
105 issued on May 301, 2014 (Appendix A) and the Permit to Take Water #2331-826QBK dated March 23,
2010 (Appendix B). The details of the existing municipal supply well are summarized in Table 3-1. The
existing pumping station along with the production well is shown in Error! Reference source not
found.Figure 3-2. Figure 3-3 and Figure 3-4 show the components of Lynden pumping station. The Driking
Water Work Permit has the detailed description of the components of the pumping stations and can be
found in Appendix A.

Table 3-1 Details of the Lynden Municipal Water Supply Permit to Take Water
EXISTING PUMP

PROVINCIAL REFERENCE MAX DAILY
SYSTEM RATED MAX FLOW RATE
INSTRUMENT NUMBER CAPACITY VOLUME
PTTW 2331-826QBK Well FDLO1 - 3.8L/s 327 m3/d
7.6 L/s*
*In 2009 the

Municipal Drinking

Water License 005-105 Well FDLO1 origina| pump has - -

been replaced with
a 5.4 L/s pump
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Figure 3-1 Location of the Existing Pumping Station and Study Area
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Figure 3-2 Existing Pumping Station and Well (FDL01)

Figure 3-3 Existing Pumping Station Process Room
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Figure 3-4 Existing Pumping Station Electrical and Blowers Room

The existing Lynden Well System Process Flow Diagram (PFD) is shown in Figure 3-5.
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Figure 3-5 Existing Lynden Well System Process Flow Diagram (PFD)
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The Lynden water treatment system is comprised of one well and an underground reservoir, including two
(2) interconnected treatment/storage cells complete with High Lift Pumps (HLPs).

3.21 WELL FDLO1

FDLOL1 is located in Part Lot 16, Concession 1, Ancaster at 3618 Governors Road, 1.5 km east of Lynden
Road. It was drilled by Northern Well Drilling Limited in December 1984 and is founded in a deep sand and
gravel aquifer atop bedrock at a depth of 54.56 m. FDLO1 was originally equipped with a submersible pump
with a rated capacity of 7.6 L/s at 24m TDH.

In 2008, the Lynden Water Supply System experienced a sudden but intermittent rise in Lead
concentrations that exceeded the ODWS Maximum Allowable Concentration (MAC) of 0.01 mg/L. The
event was later linked to an operational error caused by opening the air valve to the chlorination chamber
and introducing air flow to this chamber which resulted in the sediment at the bottom of the chamber
becoming re-suspended. Following this event, the City implemented an intense “Clean-up” program for the
Lynden water system which including the replacement of the well pump. The replaced pump has a rated
capacity for 5.4 L/s capacity at 24m TDH.

3.2.2 UNDEGROUND TWO-CELL RESERVOIR

The underground reservoir is comprised of two cells: Cell 1 is used for aeration purposes and Cell 2 is used
for primary disinfection and water storage. Both cells contain a smaller cell, which could be isolated from
the rest of the cell and are used as sumps for the high lift pumps. These smaller cell are interconnected
through a 300 mm pipe and isolation valve to allow flexibility during the operation of the facility. During
normal operation of the facility, the valve that isolates the sump in Cell no.1 should always be closed and
the HLPS should draw water only from Cell no.2.

3.2.21 CELL NO.1: AERATION CELL

Raw water from FDLO1 is pumped to the first cell of the underground reservoir through a 100 mm diameter
pipe. In this cell air is injected into the water through a series of diffusers located at the bottom of the cell for
the removal of hydrogen sulphide. This process is called air stripping.

3.2.2.2 CELL NO.2: CHLORINE CONTACT CELL

The water from the aeration cell flows to cell no.2 through a 400 mm diameter interconnected valve and
pipe for primary disinfection and storage. The primary and secondary disinfection system consist of a 220
litre sodium hypochlorite storage tank, two metering pumps, and associated piping and valves and is
located in the same room as the high lift pumps. Sodium hypochlorite is injected into the 400 mm diameter
inlet pipe of the chlorine contact cell.

3.2.3 COMPRESSED AIR SYSTEM

The compressed air system which consists of two blowers (one duty and one standby), distribution
headers, diffusers and associated valves supplies air to the aeration cell. Three 75 mm diameter headers
located at 600 mm above the reservoir floor level have been installed in each reservoir cell. From the
blowers, the compressed air can be directed to each reservoir cell or to both cells.

3.24 HIGH LIFT PUMPING STATION (HLPS)

From the chlorine contact cell, the treated water enters two interconnected pump sumps. These pump
sumps are located in the middle of the reservoir. The suction lines for the two vertical turbine pumps (HLP-1
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and HLP-2) are located in each of the sumps and pump the treated water into the distribution system. The
HLPS discharge pipes join each other at a common header, which directs the treated water to the
distribution system. A pressure control valve and a pressure switch are located on the distribution header
to control the delivery pressure. A flowmeter is also located on the distribution header to monitor and record
the flow pumped into the distribution system.

3.2.5 SECONDARY DISINFECTION AND TURBIDITY ANALYZER

In order to maintain an adequate concentration of free chlorine residual in the distribution system, a second
chlorination point is provided on the main discharge header. The secondary chlorination system consists of
a 220-litre sodium hypochlorite storage tank, one metering pump and associated piping and valve. Total
free chlorine residual readings are continuously monitored by an online analyzer and is used to adjust
secondary chlorination doses. Treated water turbidity is also continuously analyzed by an online turbidity
meter located on the discharge header. Chlorine analyzers, metering pumps and turbidity meter are
monitored and controlled through the Supervisory Control and Data Acquisition (SCADA) system.

3.3 EXISTING CONDITIONS
3.3.1 STUDY AREA

The existing Lynden municipal water supply system consists of a production well (FDL01) located to the
east of the community. The RSA boundary and study area are shown in Figure 3-1Error! Reference
ource not found..

3.3.2 NATURAL HERITAGE FEATURES

In 2013 and 2016, two natural heritage studies were completed by LGL Limited for the proposed locations
for the backup wells (Appendix F). The natural sciences study area is shown in Figure 3-6. The new well is
situated in close proximity to the current well and is built in the cultural meadow, which is a common
vegetation community in the study area.

Based on the desktop review and field investigation performed, the report indicates that predominant land
use in the study area is agricultural with other anthropogenic features, such as dug ponds. Within the study
area and the projected Zone of Impact (ZOl), the natural heritage features of interest include Fairchild
Creek, Big Creek and their associated vegetated riparian corridors (see Figure 3-7). Potential well locations
considered under the Class EA are all well away from the natural heritage features. Pump tests conducted
by WSP Canada Inc indicated that no impacts are anticipated to surface features such as the watercourses
or the wetlands, as pumping will occur within the deeper aquifer, and pump tests indicated that surface
aquifer was not influenced by the pumping (WSP Canada Inc 2016).

The study concluded that with appropriate mitigation, the construction of the new well should have minimal
to no impacts on the natural heritage features in the study area. A monitoring plan should be in place during
the operational phase of the new well in order to ensure no impacts occur to the watercourses or wetlands
that the construction of the new well (Appendix F).
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Figure 3-6 Natural Heritage Study Area

Figure 3-7 Zone of Influence and the Existing Natural Heritage of Interest
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ARCHAEOLOGICAL, BUILT & CULTURAL HERITAGE RESOURCES
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In 2013, a Stage 1 Archaeological Assessment was conducted by Archaeological Service Inc. The

assessment study area is shown in Figure 3-8.

The Stage 1 Archaeological Assessment determined that no archaeological sites have been registered
within a 1 kilometer of the Lynden Water Supply System. The assessment concluded that a Stage 2
Archeological assessment is required by a Pedestrian Survey prior to any land disturbances for the sections
of the Study Area that has a potential for the identification of aboriginal and Euro-Canadian archaeological
resources (Appendix F). The areas which have potential for archeological material are indicated in Figure

3-9.

Furthermore, to determine the property’s potential impact on cultural heritage resources, Ministry of
Tourism, Cultural and Sport “Criteria for Evaluating Potential Heritage Resources and Cultural Heritage
Landscapes” checklist was completed for the proposed site by the City of Hamilton. The results indicated
that there is a low potential for built heritage of cultural heritage landscape on this property. This check list

has been appended to this report (Appendix G).
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Figure 3-8 Lynden Water Supply System Archaeological Assessment Study Area
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Figure 3-9 Areas with Archeological Potential

3.34 GEOLOGICAL AND HYDROGEOLOGICAL SITE CONDITIONS
3.3.41 PHYSIOGRAPHY AND DRAINAGE

The Community of Lynden is located within the Norfolk Sand Plain physiographic region, which consists of
relatively flat to gently rolling terrain that slopes gently towards Lake Erie to the southwest (Chapman and
Putnam, 1984). The sand plain is wedge shaped with a broad base near Lake Erie, tapering to a point near
Brantford and Lynden. The sands and silts characteristic of the region were deposited as part of a delta into
Glacial Lakes Whittlesey and Warren.

The maximum relief in the Lynden area is approximately 10 m, with drainage towards the south and
southwest. A tributary of Fairchild Creek drains the Village of Lynden, which enters the Grand River at
Onondaga. A tributary of Big Creek drains the lands east of Lynden, and enters the Grand River east of
Middleport (Cowan, 1972). The major surficial feature to the east is the Dundas Valley, a re-entrant in the
Niagara Escarpment, which has been traced inland as far as Copetown. Lands to the east near Copetown
drain towards the Dundas Valley and Lake Ontario.

3.3.4.2 REGIONAL GEOLOGY

SURFICIAL GEOLOGY

The surficial geology in the vicinity of Lynden is dominated by shallow lake and deltaic sediments,
consisting mainly of sands and silts deposited during the Lake Warren stage and more recent periods
(Cowan, 1972). These deposits are fairly extensive, being found as far east as Waterdown and Ancaster
and mantle the top of the Niagara Escarpment (SNC Lavalin and Charlesworth and Associates, 2006).
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According to Cowan (1972), the area of sand near Lynden and Copetown resulted from sedimentation into
glacial Lake Warren, which spread southwards as water levels receded. Near Lynden, the sand deposits
are relatively thin and the underlying silt and clay outcrops in most of the valley walls.

The sediments beneath the surficial sands consist of deep-lake deposited silts and clays, which vary from
laminated/stratified to varved (Cowan, 1972). Extensive clay layers have been identified in the water well
records that extend to great depths. In the Lynden area, the clay layer is up to 50 m in thickness.

Below the clay is a layer of sand and gravel that overlies the bedrock. This sand and gravel unit varies in
thickness, extent and composition and appears to be a valley fill deposit associated with the Dundas buried
valley and its tributaries, which are located to the south and east of Lynden. In the south, north, and west
directions, the aquifer consists mainly of sand, with isolated pockets of gravel. To the east of Lynden, the
base of the sand and gravel aquifer was found to consist of a thick gravel layer of greater lateral extent. The
deep aquifer is discontinuous towards the north and west of Lynden.

BEDROCK GEOLOGY

The Lynden area is predominantly underlain by dolostone of the Guelph Formation, which dips gently to the
southwest towards the Michigan Basin at 4-5 m/km (Cowan, 1972. Morrison Beatty, 1985). The elevation of
the top of bedrock ranges between 190 masl to 170 masl above the Dundas Valley. To the south and east,
the Dundas Valley erodes into several underlying bedrock units as described below (from the top down):

- The Eramosa member of the Guelph Formation, is a bituminous dolostone that extends to the
southeast of Lynden.

- The Lockport Formation consisting of argillaceous dolostone and shale.

- The Clinton and Cataract groups consisting of sandstone, shale, dolostone and limestone.

- The red shale of the Queenston Formation, is the oldest bedrock unit in the area.
The Dundas Buried Valley is described in more detail below.

DUNDAS BURIED VALLEY

The major surficial feature in this area is the Niagara Escarpment, which extends around the western end of
Lake Ontario near Hamilton. The Dundas Valley is a major re-entrant into the escarpment that extends
westward for some distance before being buried under Quaternary aged sediments. Borings into the
Burlington Bar have extended down 137 m without encountering bedrock (Karrow, 1987), which is believed
to lie approximately 180 m below the level of Lake Ontario based on gravity data (Greenhouse and Monier-
Williams, 1986). This corresponds to an elevation of 105 m below mean sea level. The re-entrant
terminates beneath Copetown, where it is described as being analogous to a buried Niagara gorge by
Greenhouse and Monier-Williams (1986). The portion of the buried valley at Copetown and to the east has
been studied extensively and has had constraints placed on its lateral and vertical extent (Greenhouse and
Monier-Williams, 1986. Sinha, 1990. MacCormack et al., 2005). A test well was installed to a depth of

195 m below ground surface (bgs) without reaching bedrock in Copetown (Stantec, 2010), suggesting that
there may be deeper areas that have not yet been fully characterized.

West of Copetown, the valley extends south of Lynden, where it splits. The main channel is believed to
extend west and north and passes south of Scotland and Glen Morris before running beneath the Village of
Ayr and may extend as far as Lake Huron (Karrow, 1987). A secondary tributary was traced southwest to
the Brantford area, where it is found to connect with the Grand River valley. Karrow (1987) postulated that
this extension was likely cut by an earlier Grand River and deepened by glacial action. The valley of the
secondary tributary has been interpreted as far north as the Kitchener-Waterloo area and beyond
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(AquaResource Inc., 2007). A small tributary to the secondary valley connects with the secondary tributary
just east of Lynden. The bedrock channel associated with this small tributary is the location for well FDLO1.

3.34.3 HYDROSTRATIGRAPHY OF THE LYNDEN AREA

An understanding of the subsurface stratigraphy in the Lynden area was obtained from borehole and water
well records. Based on the descriptions found in existing deep wells from the Water Well Information
System (WWIS) database as maintained by the Ministry of the Environment and Climate Change
(MOECC), the sediments can be grouped into four units based on similar genesis and hydrogeological
properties. These include an upper unconfined aquifer, an aquitard, a lower confined aquifer, and a bedrock
aquifer. These hydrogeological units are described in more detail below.

UPPER UNCONFINED AQUIFER

A discontinuous unconfined aquifer of variable thickness is located at ground surface over much of the
area. The aquifer consists of sands and silts with some clay and is associated with saturated portions of the
Norfolk Sand Plain. The well records shown in the section suggest thicknesses of up to 20 m near Woodhill
Road east of the site. Records suggest that the aquifer is not continuous at ground surface as would be
expected from the description in Chapman and Putnam (1984). This can possibly be attributed to the quality
of interpretation in the MOECC database, particularly for deeper wells, where sampling at ground surface
may not have been as thorough. Previous investigations have suggested the aquifer is thin (up to about 7
m) in the Lynden area and vulnerable to surface contamination, particularly from domestic private sewage
systems and agricultural practices.

The surficial sands and silts in the Lynden and surrounding areas provide domestic groundwater supplies
for a number of residents. The water levels fluctuate seasonally, leading to potential water shortages in the
dry season and a high water table in the wet season. Wells within this aquifer have been noted to have
marginal success as a water supply for domestic purposes (Morrison Beatty, 1978). These wells produce
between 4.8 and 24 L/min (Morrison Beatty, 1985). Groundwater flow direction within the shallow aquifer is
interpreted to be towards the nearest surface water drainage feature, with a component of flow directed
downstream.

AQUITARD

Below the upper unconfined aquifer lies a thick layer of clay that is up to 50 m thick in the Lynden area. The
unit acts as an aquitard, retarding groundwater flow from the surficial aquifer into underlying units. Near the
Lynden well site, the unit appears to be approximately 20 m in thickness.

Previous investigations have reported that the aquitard unit has very low permeability (Morrison Beatty,
1978) although it does contain isolated sand pockets. Like the shallow wells in the area, wells screened
within these pockets tend to produce only enough water for domestic supply (Morrison Beatty, 1978.
Morrison Beatty, 1985. Morrison Beatty, 1987).

LOWER CONFINED AQUIFER

Beneath the aquitard, there is a discontinuous sand and gravel aquifer of variable thickness, extent and
composition overlying the bedrock. In the vicinity of the Lynden well site, the aquifer appears to exhibit a
pattern of fining upwards and may be up to 20 m thick. The coarsest material appears to lie where the
bedrock surface is deepest, and consists of sand and gravel in thicknesses of up to 10 m. The aquifer
extends to the east and west along the top of the bedrock and thins out. It appears to be discontinuous
towards Lynden, with localized areas of medium to fine sand.
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Previous investigations suggest that the aquifer tends to be thicker and contains greater amounts of gravel
closer to the Dundas buried valley, which is located to the south and east of Lynden and known tributaries
to this feature. Aquifer thickness was estimated to be 10-20 m by SNC Lavalin and Charlesworth and
Associates (2006). Hydrogeologic cross-sections prepared in previous studies indicate that the highest
proportion of continuous gravel is located to the east of Lynden (Morrison Beatty, 1978. Morrison Beatty,
1987. XCG, 2006), with thicker deposits of sand to the south along Lynden Road (Morrison Beatty, 1978).
The deep aquifer was also noted to be present to the west and north of Lynden, but available data indicates
that it contains higher proportions of silt and is discontinuous (i.e. generally absent) (Morrison Beatty, 1978.
Morrison Beatty, 1987).

The gravel unit is believed to outcrop approximately 10 km northeast of Lynden, where it is exposed at
ground surface (SNC-Lavalin and Charlesworth and Associates, 2006). Groundwater flow within this unit is
interpreted to be in a southerly direction towards the Dundas buried valley (XCG, 2006). This aquifer has
considerable storage and likely recharges the underlying bedrock aquifer. At some point in the system, as
the elevation of the aquifer gets deeper, it may switch from being a recharge point to a drain.

Wells constructed within this aquifer tend to have higher specific capacities than those in the surficial or
bedrock aquifers, with pumping rates generally greater than 45 L/min and occasionally up to 454 L/min, as
determined from existing MOECC well records (XCG, 2006). However, private wells are not expected to be
representative of the potential for the deeper aquifer, since they are tested at lower rates for domestic
demand and may not intersect the entire sequence of the aquifer. The static water level in this aquifer is
typically between 9-12 m bgs.

BEDROCK AQUIFER

Bedrock in the area lies beneath the overburden at depths of 50 — 60 m bgs. The bedrock surface dips from
approximately 185 masl near Lynden to about 170 masl in the vicinity of the well site, before rising slightly
to above 175 masl to the east. This suggests that the bedrock valley that enters the Dundas Valley to the
south is shallow and wide. It is not clear if any deeper gorges exist within this area.

The bedrock is a high capacity productive aquifer in several areas north of Lynden, such as Cambridge,
Aberfoyle and Guelph (Morrison Beatty, 1978). In areas where it is more crystalline, well yields are lower.
Bedrock wells in the Lynden area generally can produce from 45 — 90 L/min (Morrison Beatty, 1978).
Regional groundwater flow within the bedrock is difficult to ascertain based on the limited amount of data,
but will typically be controlled by surface drainage patterns.

3.4 WATER SYSTEM CONSTRAINTS
3.4.1 HISTORICAL WATER DEMAND

The RSA at present contains about 200 homes of which 141 are connected to the municipal drinking water
distribution system. The serviced population in Lynden RSA was 451 capita in 2016. The current average
daily demand is 1.01 L/s with a maximum daily demand of 1.90 L/s which results in an average daily
demand per capita of 193 Litres per capita per day (L/Cap.d) and a maximum daily demand per capita of
363 L/Cap.d respectively. Table 3-2 is a summary of the current water demands. It should be noted that the
domestic water demands vary greatly from one system to another. MOECC guidelines for drinking water
systems recommends using the existing reliable records to calculate the current and future water demands
but does provide a historical range of 270 to 450 L/Cap.d for drinking water systems. For Lynden RSA, the
current Average Daily Demand of 193 L/Cap.d was calculated based on the existing record data and was
used for design purposes which is below the MOECC historical range.
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HORIZONPARAMETER UNIT VALUE COMMENT
PTTW:
Water Source L/s
Well EDLO1 (m/d) 3.8 PTTW no. 2331-826QBK
(327)
. Lis 101 L
Average Daily Demand 3 Based on historical flow data between 2011 and 2015
(m>/d) (87)
Us 1.90 Based on historical flow data between 2011 and 2015
Max Daily Demand (m3d) (one flow data from September 2011 was not
(164) considered)
Based on historical flow data between 2011 and 2015
Max Day Peak Factor - 1.88 (one flow data from September 2011 was not
considered)
2016
Service Connection ) 141 gﬁ)s/ed on the 2016 water demand updates from the
Population Capita 451 gﬁ)s/ed on the 2016 water demand updates from the
The calculated ADD per person is below the MOECC
ADD per Capita L/Cap.d 193 Guidelines for Domestic Water Demand: 270-450
L/Cap.d
MDD per Capita L/ Cap.d 363 Based on Max Day Peak Factor of 1.88
Number of People per ) 32 Based on the 2016 water demand updates from the
Household ' City.
Fire Flow - - Not Required

3.4.2 PROJECTED WATER DEMAND (ULTIMATE BUILDOUT)

Figure 3-10Error! Reference source not found. provides a summary of the of Lynden current and
potential future service connections. The new water supply and associated treatment facility will be
designed to meet the needs of the ultimate potential service area. The ultimate number of connections was
calculated by the City of Hamilton and was based on the existing number of lots currently within the RSA
and fronting the existing water main. The ultimate water servicing area includes a total of 235 connections
or 752 people. The Official Plan of Lynden RSA can be found in Appendix C.

Figure 3-10 Lynden RSA Current and Future Service Connections
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The following table summarises the Ultimate Buildout Demands assuming a total population of 752 capita
with 235 connections using the calculated average and maximum daily water demand per person in section
3.3.1.

Table 3-3  Ultimate Buildout Average and Maximum Day Demands

HORIZON PARAMETER UNIT VALUE COMMENT
Average Daily Demand L/s 1.68 Based on the 2016 average demand per
(ADD) (m3/d) (145) capita and the UB population
Max Daily Demand L/s 3.16
(MDD) (mé/d) 273) Based on Max Day Peak Factor of 1.88
Based on MOECC guidelines (Peak Hourly
Peak Hourly Demand L/hr 24,840 Factor of 4.13 for a population range of 500-
1000)
Ultimate ¢ o connection ) 235 Based on the 2016 water demand updates
Buildout from the City.
(UB)
Based on the 2016 water demand updates
Population Capita 752 from the City, includes metered connections
and ICI.
126 m3

e Based on Equalization and Emergency
_ . (MOECC Guideline)* siorage Requirement (Fire Flows were NOT
Storage Requirement m Plus Additional  included)*

Storage Requirement Reter to Section 3.4
for Disinfection

Fire Flow - - Not Required

* MOECC Design Guidelines for Drinking Water Systems: 8.4.3, If the drinking-water system is not being used or will not be used for
providing fire protection, the volume of storage should be 25% of the design year maximum day plus 40% of the design year average
day.

3.5 WATER STORAGE REQUIREMENTS

The following table is summary of water storage requirements for Lynden Water System which would
include both Equalization/Storage requirements and minimum volume required to meet the chlorine Contact
Time (CT) requirement for disinfection.

It should be noted that FDLOL1 is reported to be a non-GUDI well (not to Under Direct Influence of Surface
Water). Therefore, based on MOECC Disinfection Guidelines (2006):

“Where the drinking-water system obtains water from a raw water supply which is ground water, the
treatment process must, as a minimum, consist of disinfection and must be credited with achieving an
overall performance that provides, at a minimum 2-log (99%) removal or inactivation of viruses before the
water is delivered to the first consumer.”

Table 3-4 summarizes the storage requirement for Lynden RSA water supply system. The minimum volume
required for disinfection was calculated based on the required CT of 4 mg/l.min (Table 7 of MOECC
Disinfection Procedure for a Temperature of approximately 5 C and a pH range of 6 to 9), and 1.4 mg/L of
Free Chlorine Residual (FCR) during primary disinfection (current operation). The equalization and storage
requirement was calculated based on MOECC design guidelines (2008) for systems not providing fire flow
protection:
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“If the drinking water system is not being used or will not be used for providing fire protection, the volume of
storage should be 25% of the design year maximum day plus 40% of the design year average day.”

Table 3-4 Storage Requirements for Ultimate Build-Out (UB) Demands

Parameter Value
Minimum Free Chlorine Residual (current operation) 1.4 mg/L
Minimum Volume for Disinfection (based on CT) 3 m?
Minimum Storage Requirements (based on UB demands) 127 m®
130 m3

Total Storage Requirement

Based on the above table, the UB storage requirements for Lynden water supply system is 130 m3.
Therefore, the existing pumping station does not have sufficient storage capacity (118 m3) for the UB
demand.

4 PHASE 2: ALTERNATIVE SOLUTIONS

Phase 2 of the Class EA process can be separated into two parts: Phase 2A the identification of
alternatives, and Phase 2B the evaluation of alternatives.

4.1 PHASE 2A: IDENTIFICATION OF ALTERNATIVE SOLUTIONS

During Phase 2A, various options were identified to ensure secure water supply to Lynden RSA. The
alternative solutions to address the problem statement are identified below. The alternatives considered are
those identified in the 2002 Master Plan for upgrading the Lynden communal water supply system.

41.1 ALTERNATIVE 1 - DO NOTHING

The Class EA document mandates consideration of the “Do Nothing” in all Class EAs as a means of
providing a benchmark for the evaluation of the other alternative solutions. Since this alternative does not
address the problem statement, to resolve the shortfalls of the current Lynden RSA drinking water system
associated with demand and redundancy, it has not been carried forward for evaluation.

4.1.2 ALTERNATIVE 2 - WATER CONSERVATION / DEMAND

This alternative considers the impact of using water efficient fixtures and appliances to reduce residential
water consumption. This would involve implementing water conservation measures such as flow metering,
encouraging the use of low flush toilets in existing and new developments, toilet replacement, leak
detection, undertaking rehabilitation activities. The benefits of this alternative are:

- Water consumption will be reduced.

- Wastewater volumes disposed to private septic systems will be reduced, thus reducing the discharge of
septic system effluent to the groundwater.
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Water conservation programs typically have success in reducing water consumption, but do not achieve
100% public participation. The actual benefit to water conservation will be lower than the relative
effectiveness of the water efficient devices.

This alternative does not provide redundancy for a secure water supply and is therefore not carried forward
in the evaluation.

4.1.3 ALTERNATIVE 3 — UPGRADE EXISTING WELL SYSTEM

This alternative involves upgrading the existing facility to meet the Ministry of the Environment and Climate
Change requirements. The existing well pumping station has sufficient capacity to service the existing
population plus additional connections. Operational improvements can be made to the existing well to
maintain and improve the level of service as well as the drilling of a new back-up well on the current site.
The upgrades would include treatment to improve system reliability, replacement of the pump and well cap,
and construction of a backup well.

Capacity of the existing system and the impact on the aquifer are factors when considering the upgrade of
the existing well supply alternative. The 2002 Master Plan identified the following upgrades to meet the
requirements of the MOECC C of A and improve the security of supply:

- Treatment to reduce the treated water turbidity

Well cap replacement

Well discharge pipe replacement

Well pump replacement. recalibration of the well level sensor

N2 2 2\

Construction of a backup well

The 2002 Master Plan identified the following works which would be required in order to expand the existing
pumping station to utilize the aquifer capacity:
- Upgrade existing well pump capacity

- Hydrogeological investigation to review and confirm aquifer capacity and potential interference with
neighbouring wells

- Install treatment to reduce treated water turbidity levels
- Construct a backup well

- Complete Class Environmental Assessment
414 ALTERNATIVE 4 - NEW GROUNDWATER SUPPLY

Develop a new groundwater supply from an alternate groundwater source in the Lynden area and construct
a new treatment facility. There may be the potential for another groundwater supply near the community of
Lynden which will have a better raw water quality and/or less interference with the local private wells. Per
the background information above this was investigated in detail in 2006 by XCG Consultants.

The 2002 Master Plan identifies the following works required to implement this alternative:

- Exploration of new well source

- Land acquisition
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Construction of well and well pumping station

Transmission main.

N2 2\ Z

Class Environmental Assessment

- Equipment for water treatment
4.1.5 ALTERNATIVE 5 — CONNECT TO AN ADJACENT SYSTEM

This alternative includes building a new transmission main and booster station that would connect the
Lynden RSA to the adjacent City of Hamilton Lake based water treatment plant. The closest connection is
in Dundas, approximately 15km away. The existing Lynden reservoir and high lift pumps would be used for
storage, re-chlorination and pumping to the Lynden water distribution system. The existing well FLD0O1
would be decommissioned and abandoned.

The Dundas water distribution system hydraulic grade line is at an elevation of 158.2 m and the Lynden
reservoir top water level is at 273.4 m. Thus, in order to supply water from the Dundas distribution system
to Lynden, a booster pumping station in Dundas would be required. The transmission main from Dundas to
Lynden will pass by the Community of Copetown and near the Community of Orkney and thus, these two
communities could also be serviced under this alternative from the Dundas system. The capacity of this
alternative is only limited by the capacity of the Dundas water distribution system and the Woodward
Avenue Water Treatment Plant. The connection to an adjacent system also contravenes the Greenbelt Act
which is described in Section 1.2.8.

4.2 PHASE 2B: EVALUATION OF ALTERNATIVE SOLUTIONS

This section summarizes the reassessment of the alternative solutions presented in the 2002 Master Plan.
The evaluation of the alternatives in the Master Plan was based on the technical, natural environment and
social/economic impacts and the capital, operational and maintenance costs. In 2008, WSP was retained
by the City to provide an overview of the 2002 Master Plan, review the selected alternative for security of
supply and reassesses the current and projected demands for the Lynden water servicing area (Alternative
Assessment TM, 2008).

The following table summarises the alternatives presented in the 2002 Master Plan for upgrading the
Lynden communal water supply system, as well as the 2008 review of the alternatives based on the current
conditions and requirements.

Table 4-1 Evaluation of Alternative Solutions

Alternative Description 2008 Revised Conclusion
Do Nothin The “Do Nothing” alternative represents what would Did not meet the requirements of the
9 occur if none of the alternatives were selected. RSA and considered in Master Plan.

Did not meet the requirements of the
Implement water conservation measures such as flow RSA and considered in Master Plan.

Water Conservation metering, encouraging the use of low flush toilets in Water consumption is already
/Demand existing and new developments, toilet replacement, leak incredibly low and it would be very
detection, undertaking rehabilitation activities. challenging, if not impossible, to

decrease it further.

Upgrading the existing facility to meet the Ministry of the selected alternative in Master Plan

Upgrade the Existing Environment requirements. The upgrades would include and remains the preferred solution.

Well Svstem treatment to reduce the treated water turbidity, This alternative provides Lynden
Y replacement of the pump and well cap and construction Community with secure water supply
of a backup well with increased capacity. through a backup well while the
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Alternative Description 2008 Revised Conclusion

upgrades to the treatment system
improves water quality.

Additional water sources were
explored and none were deemed to
Develop a new groundwater supply from an alternate  be adequate in terms of quantity and

New Groundwater groundwater source in the Lynden area and construct a quality based on the detailed studies

Supply new treatment facility. performed by City of Hamilton and
Genivar. Refer to Section 1 of this
report for additional information.

This alternative is not feasible based
on the restriction of the Greenbelt Act,
. . . . 2005. Furthermore, a detailed cost
Build a new transmission main and booster station that estimate was undertaken for this
Connect to an would connect the Lynden RSA to the adjacent City of ontion and it was determined that the
Adjacent System Hamilton lake based system. The closest connection is P

cost associated with a connection to
an adjacent system was more than
three times higher than upgrading the
existing well system.

in Dundas, approximately 15km away.

As illustrated in Table 4-1, following the 2008 re-assessment, it was found that there have been no
significant changes that would change the recommendations of the Master Plan, and that the
recommendation to “Upgrade the Existing Well System” is still the preferred alternative.

5 PHASE 3: ALTERNATIVE DESIGNS

5.1 GENERAL

The preferred solution to Upgrade Existing Well System consists of the following upgrades to meet the
requirements of the MOECC and improve the security of supply:

- Construction of a backup well
- Treatment to reduce the treated water turbidity and improve the reliability of the treated water quality
- Ensure sufficient storage to meet future demand requirements o

- Existing well cap, pump, discharge pipe replacement
5.2 CONSTRUCTION OF BACKUP WELL

Following the Master Plan recommendations, the City decided that the preferred approach was to construct
a new backup well. An extensive drilling program was undertaken to locate the new well as discussed in the
background review sections. The groundwater exploration process led to the acquisition of property behind
the FDLO1 site and the drilling and testing of a new well (FDLO2) approximately 125 m south of FDLO1.
However, Barium levels in this well exceeded the ODWS maximum acceptable concentration. In 2013,
WSP provided treatment alternatives for the removal of Barium and sulfide from FDL0O2 groundwater source
(Alternative Treatment Options TM, 2013). The preferred alternative was to install lon Exchange system for
barium removal and Oxidation/Filtration system for H>S removal.

The City expressed concerns over the cost of the Barium treatment measures and public perception of raw
water ODWS exceedances in FDLO2. As such, the City initiated further exploration on the property in 2014
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to identify a location with lower levels of Barium. A new production well (FDL03) was constructed and tested
by WSP (Lynden FDLO3 Hydrogeological Report, 2016). FDL03 was designed to pump at 6.0 L/s to meet
the future demand.

The groundwater quality sampling from FDLO3 indicates that the well water meets the ODWS objectives
and guidelines for all parameters listed in Schedule 23 and 24 of O.Reg. 170/03, except for hydrogen
sulphide and hardness. Sulphide levels ranged between 0.59 to 1.7 mg/L, which exceeds the aesthetic
objective of 0.05 mg/L. The hardness levels in the samples were measured to range from 51.0 and 58.3
mg/L as CaCOs which is below the Operational Guideline (OG) range of 80 to 100 mg/L as CaCOs. The
following conclusions can be made based on FDLO3 water quality analysis:

The groundwater from FDLO3 requires treatment for Hydrogen Sulphide (H2S).
The water is considered to be soft.

Sodium levels in the samples, which are in the range of 45.8 to 47.0 mg/L, are below the Aesthetic
Objective (AO) of 200 mg/L. However, the MOECC requires that the Medical Officer of Health be
notified when concentrations of sodium exceed 20 mg/L so that this information may be
communicated to local physicians for their use with patients on sodium-restricted diets.

e Barium (Ba) and Lead (Pb) levels were well below the ODWS objectives.

In summary, groundwater quality requires treatment of hydrogen sulphide in order for it to be palatable.

5.3 LEAD CONCERNS

In 2008, Lynden water supply system experienced a sudden but intermittent rise in Lead concentrations
that exceeded the ODWS Maximum Allowable Concentration (MAC) of 0.01 mg/L. The event was later
linked to an operational error caused by opening the air valve to the chlorination chamber and introducing
air flow to this chamber which resulted in resuspension of the sediment at the bottom of the chamber.
Following this event, the City implemented an intense “Clean-up” program for the Lynden water system
which included, but not limited to the following items:

- Comprehensive cleaning and inspection of the reservoirs
Inspection of all fittings in the reservoir were undertaking to identify potential sources of Lead

Removal of the existing air piping inside the chlorination chamber

N2 2\ Z

Replacement of the existing screen/curtains baffles from 1985 inside the reservoir with new baffles in
2009 (cloth material) — it should be noted that although the existing baffles were made of a plastic
material, traces of Lead were found on their surface

- Replacement of the well pump (2008): new pump rated for 5.4 L/s capacity at 24m TDH

In 2011, the City of Hamilton Public Health Services and Public Works Department conducted a further
investigation into the Lynden water supply system to identify the Lead source (XCG Consultants Ltd.,
2012). The study indicates that, between 2006 and 2011, the raw water Lead concentrations were
consistently below the ODWS MAC of 0.01 mg/L. However, during 2008, 2009 and 2011, exceedances of
Lead concentration, above the ODWS MAC of 0.01 mg/L, were observed for both treated and distributed
water, with higher values in the distribution system. Based on limited data, the study suggested that
elevated Lead levels correspond to elevated concentrations of copper, iron and zinc indicating that the
source of metals in the treated water may be due to corrosion of the Lead containing equipment. The
recommendations of the Study are summarized below:
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Well pump, booster pumps, fittings, and valves containing brass and/or bronze should be replaced
with equivalent stainless steel components in the water supply system during upgrades.

The Langelier Saturation Index for the Lynden treated water ranged from -0.33 to +0.02, with an
average LSI of -0.14, indicating that the water is slightly corrosive.

During high turbidity incidents, water is to be sampled from both cells (aeration and contact
chamber) in addition to raw and treated water samples. All samples to be analyzed using unfiltered
and filtered samples and submitted to an accredited laboratory and analyzed for a full water quality
scan. The suggested parameters for analysis include, but are not limited to turbidity, pH, alkalinity,
hardness, sulphate, suphide, and metals.

Condition assessment of the existing well pump, including examination of the impeller and any
components containing brass or bronze for evidence of corrosion.

Regular cleaning of cells to reduce the potential for any settled precipitates to be disturbed and
introduced into the treated water.

DESIGN ALTERNATIVES

The design alternatives for the preferred solution of “Upgrade the Existing Well System” are identified in the
table below. All the proposed alternatives include the back up well FDLO3 and treatment to reduce
hydrogen sulphide and turbidity spikes in the treated water. Reducing the potential for Lead exceedances
have also been included in the evaluation.

Table 5-1 Design Alternatives
ALTERNATIVES DESCRIPTION

- Replacing all Process, Mechanical, Electrical and
Instrumentation and Automation equipment, including
chlorination system, pumps and generator

- Expanding the existing Pumping Station building to house the
new and future treatment equipment

- Refurbishing the existing Well FDLO1 including well cap, pump
and discharge pipe

Alternative 1 — Expansion of the Existing - Replacing all Process, Mechanical, Electrical and
Pumping Station and Utilizing the Existing Instrumentation and Automation equipment, including
Reservoir chlorination system, pumps and generator

- Expanding the existing Pumping Station building to house the

existing reservoir

- Adding New treatment system (H2S removal)

- Connecting Well FDLO3 to the existing Pumping Station

- Decommissioning of the existing Air Stripping system

- Provide Waste Management
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ALTERNATIVES DESCRIPTION

- Refurbishing the existing Well FDLO1 including well cap, pump
and discharge pipe
- Replacing all Process, Mechanical, Electrical and

Instrumentation and Automation equipment, including
chlorination system, pumps and generator

- Expanding the existing Pumping Station building to house the
Alternative 2 - Expansion of the Existing new and future treatment equipment
Pumping Station and New Reservoir

N

Constructing a new reservoir near the existing Pumping Station
and connecting it to the existing system

Adding new treatment system (H2S removal)
Connecting Well FDLO3 to the existing Pumping Station
Decommissioning of the existing Aeration tank and reservoir

Providing Waste Management

N2 B 2 2N 2N 7

Refurbishing the existing Well FDLO1 including well cap, pump
and discharge pipe

Constructing a New Pumping Station on the Same Property
Providing Space for a Future Treatment System

Adding New Chlorination System
Alternative 3 - New Pumping Station and New

Reservoir Adding New Treatment System (H2S Removal)

Constructing a New Reservoir

N 2N N 2N N 2N 7

Decommissioning Existing Pumping Station, Aeration Tank
and Reservoir

N

Connecting Well FDLO3 to the new Pumping Station

N

Providing Waste Management

5.4.1 DESIGN ALTERNATIVE 1 - EXPANSION OF THE EXISTING PUMPING
STATION AND UTILIZING THE EXISTING RESERVOIR

5411 DESCRIPTION
Design Alternative 1 includes the following upgrades:

- Refurbishing the existing Well FDLO1 including well cap, pump and discharge pipe

- Replacing all Process, Mechanical, Electrical and Instrumentation and Automation equipment, including
chlorination system, pumps and generator

Expanding the existing Pumping Station building to house the new and future treatment equipment
Refurbishing the existing reservoir
Adding a new treatment system (HzS removal)

Connecting Well FDLO3 to the existing Pumping Station

N2 2 2 2 2

Decommissioning of the existing Air Stripping system and repurposing the aeration cell for storage
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- Providing Waste Management

Figure 5-1 Alternative 1 - Expansion of the Existing Pumping Station and Utilizing the Existing Reservoir PFD

The above listed items are based on limited available information on the existing condition of the Lynden
Water Supply Facility and should be accounted as a preliminary list. A thorough condition assessment of
the existing water system is required to allow a detailed analysis of the required works for the expansion of
the Lynden water supply facility. Figure 5-1 shows the PFD for Alternative 1 — Expansion of the Existing
Pumping Station and Utilizing the Existing Reservoir.

5.4.1.2 CAPACITIES

The Table 5-2 is a summary of available capacities for the Alternative 1 - Expansion of the Existing
Pumping Station and Utilizing the Existing Reservoir.

Table 5-2 Capacity Analysis for Alternative 1
ALTERNATIVE 1 - EXPANSION OF THE EXISTING PUMPING STATION & UTILIZING THE EXISTING RESERVOIR

PARAMETER TYPE CAPACITY COMMENT

Well FDLO1 PTTW: 3.8 L/s (327 m3/d) Both FDLO1 and FDLO3 have sufficient

capacity to meet the projected ultimate
Water Source demand.
6 L/s Secured supply is achieved by providing

Well EDLO3 redundancy for the raw water well.
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ALTERNATIVE 1 - EXPANSION OF THE EXISTING PUMPING STATION & UTILIZING THE EXISTING RESERVOIR

PARAMETER TYPE CAPACITY COMMENT
(518 m>/d) FDLO3 has been tested 6 L/s.

The pumps should be monitored and
interlocked to a flow meter on the discharge
header to ensure the daily permit to take water
limit of 327 m3/day is not exceeded.

One Submersible

Well Pump Pump per Well

Firm capacity: 5 L/s

Two (2) Vertical 11.4 L/s @ 50m TDH  Existing capacity is sufficient based on UB

LA (T Turbine Pumps (985 md/d) Peak Hourly Demand of 6.9 L/s.

A treatment system is installed to remove
hydrogen sulfide from the raw water. In case
the proposed treatment system produces any
wastes, it will be stored on site in a separate
settling tank. Based on its quality and after 24

H>S Removal ) hours of detention, the supernatant could be

Treatment Future Treatment Maximum UB Demand  gechiorinated and released to the

environment. The sediment could be hauled
off-site every 6 months.

Building expansion will allow additional space
for the installation of any required future
treatment system.

Chlorination — Two (2)
Cell Chlorine Contact

Chamber
Requirements: A . Retrofitt.ed the aeration ceI.I to storage, meets
Storage minimum of 2-Log Chlorlnatgd Water the minimum storage requirement of 139 m?3
Virus Storage: 236 m® based on UB demands and a free chlorine
Inactivation/Removal residual of 1.4 mg/L (current operation).

Prior to Delivery of
Water to the First
Consumer

5.4.1.3 COST

The conceptual level capital cost estimate for the design Alternative 1 — Expansion of the Existing Pumping
Station and Utilizing the Existing Reservoir is summarized in Table 5-3. Operational and Maintenance cost
of this alternative is estimated to be $120,000.00 based on the current operational cost of the existing
Pumping Station and the additional components such as chemical addition.

Table 5-3 Design Alternative 1 - Cost Estimate

COoSsT
ITEM Alternative 1 — Expansion of the Existing Pumping
Station and Utilizing the Existing Reservoir
Refurbishing the existing well FDLO1 $300,000
Replacing all Process, Mechanical, Electrical and
Instrumentation and Automation Equipment, including $700,000
Chlorination System, Pumps and Generator
Expansion of the Existing Pumping Station Building to House the $250 000
New Treatment Equipment !
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Refurbishing the Existing Reservoir $300,000
New Treatment Train (H2S Removal) $300,000
Connecting Well FDL-03 to the Existing Pumping Station $100,000
Provide Waste Management $50,000
Sub - Total $2,000,000
Engineering Fees (15%) $300,000
Contingency (30%) $690,000
Total $2,990,000

5.41.4 BENEFITS

Alternative 1 - Expansion of the Existing Pumping Station and Utilizing the Existing Reservoir will utilize the
existing assets through refurbishment and optimization of the existing system. Well FDLO3 also provides
raw water supply redundancy which will comply with the 2002 Master Plan requirements. The new
treatment system will improve the treated water quality by reducing the turbidity of the treated water caused
by elemental sulphur formation. Repurposing the existing Aeration cell into treated water storage will allow
the facility to meet storage capacity requirements described in Section 3.5. Furthermore, refurbishing the
existing reservoir, could reduce the number of Lead spikes events in the system which may be related to
the presence of Lead sediments inside the existing reservoir.

5.4.1.5 LIMITATIONS

The space in the existing Pumping Station is limited and therefore a building expansion is required to
provide space for the installation of the new treatment equipment for H2S removal and future treatment
installations in case it is required for the treatment of possible Barium and Lead in the source water.

This alternative requires cleaning, repurposing and refurbishment of the existing double cell reservoir which
could result in resuspension of the sediments at the bottom of the reservoir resulting in high turbidity and
potentially elevated levels of Lead in the distribution system. The City of Hamilton has already expressed
their concern with regards to cleaning the existing reservoir and their preference is not to interfere with the
existing operation of the reservoir. It is recommended that the City performs a detailed condition
assessment on the existing reservoir and follow the recommendations of both ASI Inc. Report and XCG
Lead Study (2012) to analyze the residuals and components inside the reservoir. Also during the
refurbishment of the reservoir, provisions would need to be made to supply water to the resident since the
reservoir will be out of service.

Another chemical dosing system (including tank and metering pumps) will be required for the new treatment
system. This treatment train requires additional pilot testing for optimization of the system based on the raw
water characteristics. The parameters of concern are pH, alkalinity, hardness, chlorine dosage and metal
concentrations.

The proposed treatment system might require backwashing and therefore generates wastewater. It is
anticipated that the generated wastewater can be stored on site in a settling tank for 24 hours and then the
supernatant can be dechlorinated and released to the environment, upon approval of MOECC and
Conservation Authorities. The sediments at the bottom of the tank need to be hauled off-site every six (6)
months.

No treatment is provided for possible future Barium and Lead removal however, space is provided to allow
future system installation, in case required.

Communal Well System in the Community of Lynden WSP
Environmental Study Report No 071-11885
March 2017



46

The existing condition of the structure of the existing building and possibility of expansion of the building is
unknown. Further study is required to confirm the structural condition of the building. Also, it is not known if
any designated substances are present in the existing facility which limits the applicability of this alternative.

5.4.2 DESIGN ALTERNATIVE 2 - EXPANSION OF THE EXISTING PUMPING
STATION AND NEW RESERVOIR

5.4.2.1 DESCRIPTION
Design Alternative 2 includes the following upgrades:

- Refurbishing the existing Well FDLO1 including well cap, pump and discharge pipe

- Replacing all Process, Mechanical, Electrical and Instrumentation and Automation equipment, including
chlorination system, pumps and generator

Expanding the existing Pumping Station building to house the new and future treatment equipment
Constructing a new reservoir near the existing Pumping Station and connecting it to the existing system
Adding new treatment system (H2S removal)

Connecting Well FDLOS3 to the existing Pumping Station

(2 2 2 2\ Z

Decommissioning the existing aeration tank and reservoir
Providing Waste Management

The above listed items are based on limited available information on the existing conditions of the Lynden
water supply facility and should be accounted as a preliminary list. Figure 5-2 shows the PFD for Alternative
2 — Expansion of the Existing Pumping Station and New Reservoir. A thorough condition assessment of the
existing water system is required to allow detailed analysis of the required works for the expansion of the
Lynden Water Supply Facility.
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Figure 5-2 Alternative 2 - Expansion of the Existing Pumping Station and New Reservoir PFD

5.4.2.2 CAPACITIES

The Table 5-4 is a summary of available capacities for the Alternative 2 - Expansion of the Existing

Pumping Station and New Reservoir.

Table 5-4 Capacity Analysis for Alternative 2

ALTERNATIVE 2 - EXPANSION OF THE EXISTING PUMPING STATION AND NEW RESERVOIR

PARAMETER TYPE

CAPACITY

COMMENT

Well FDLO1 PTTW: 3.8 L/s (327 m3/d) Both FDLO1 and FDLO3 have sufficient

Water Source
Well FDLO3

Tested for 6 L/s
(518 md/d)

capacity to meet the projected ultimate
demand.

Secured supply is achieved by providing
redundancy for the raw water well.

FDLO3 has been tested 6 L/s.

One Submersible

G Pump per Well

Firm capacity: 5 L/s

The pumps should be monitored and
interlocked to a flow meter on the discharge
header to ensure the daily permit to take
water limit of 327 m3/day is not exceeded.

Two (2) Vertical

e Turbine Pumps

Minimum 6.9 L/s

New capacity is sufficient based on UB Peak
Hourly Demand.
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ALTERNATIVE 2 - EXPANSION OF THE EXISTING PUMPING STATION AND NEW RESERVOIR

COMMENT

PARAMETER TYPE CAPACITY
H>S Removal Maximum
Treatment
Future Treatment UB Demand

A treatment system is installed to remove
hydrogen sulfide from the raw water. In case
the proposed treatment system produces
any wastes, it will be stored on site in a
separate settling tank. Based on its quality
and after 24 hours of detention, the
supernatant could be dechlorinated and
released to the environment. The sediment
could be hauled off-site every 6 months.

Building expansion will allow additional
space for the installation of any required
future treatment system.

New Reservoir —

Two (2) Cell Chlorine
Contact Chamber

Requirements: A

Water Storage minimum of 2-Log

Virus 130 m3

Inactivation/Removal
Prior to Delivery of
Water to the First

Consumer

Active Volume:

The new reservoir has sufficient capacity to
meet the UB storage demands.

5.4.2.3 COST

The conceptual level capital cost estimate for the design Alternative 2 — Expansion of the Existing Pumping
Station and New Reservoir is summarized in Table 5-5. Operational and Maintenance cost of this
alternative is estimated to be $120,000.00 based on the current operational cost of the existing Pumping

Station and the additional components such as chemical additions.

Table 5-5 Design Alternative 2 - Cost Estimate

ITEM

COST

Alternative 2 — Expansion of the Existing Pumping

Station and New Reservoir

Refurbishing the existing well FDLO1 $300,000
Replacing all Process, Mechanical, Electrical and
Instrumentation and Automation Equipment, including $700,000
Chlorination System, Pumps and Generator
Expanding the Existing Pumping Station Building to House the

. $250,000
New Treatment Equipment
Constructing a New Reservoir $400,000
Adding new Treatment Train (H2S Removal) $300,000
Connecting Well FDL-03 to the Existing Pumping Station $100,000
Decommls',s'lonlng of the Existing Aeration Tank and Reservoir $100,000
and Backfilling
Providing Waste Management $50,000
Sub - Total $2,200,000
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Engineering Fees (15%) $330,000
Contingency (30%) $759,000
Total $3,289,000

5.4.2.4 BENEFITS

Well FDLO3 will provide raw water supply redundancy which will comply with the 2002 Master Plan
requirements. The new treatment system will improve the treated water quality by reducing the turbidity of
the treated water caused by elemental sulfur formation.

Construction of a new reservoir would eliminate the need to clean the existing reservoir and the following
concerns with regards to resuspension of the sediments at the bottom of the reservoir. Also, it provides
flexibility during the construction period to allow continuous supply of water to the residents through the
existing reservoir until the new reservoir is built and connected to the existing Pumping Station.

5.4.2.5 LIMITATIONS

The space in the existing Pumping Station is limited and therefore a building expansion is required to
provide space for the installation of the new treatment equipment for H2S removal and future treatment
installations in case it is required for the treatment of possible Barium and Lead in the source water.

Also this alternative requires additional piping for HLPs which requires more space. Modification to the
existing facility might be required which could temporary disturb the operation of the Pumping Station.

Another chemical dosing system (including tank and metering pumps) will be required for the new treatment
system. This treatment train requires additional pilot testing for optimization of the system based on the raw
water characteristics. The parameters of concern are pH, alkalinity, hardness, chlorine dosage and metal
concentrations.

The proposed treatment system might require backwashing and therefore generates wastewater. It is
anticipated that the generated wastewater can be stored on site in a settling tank for 24 hours and then the
supernatant can be dechlorinated and released to the environment, upon approval of MOECC and
Conservation Authorities. The sediments at the bottom of the tank need to be hauled off-site every six (6)
months.

No treatment is provided for possible future Barium and Lead removal however, space is provided to allow
future system installation, in case required.

The existing condition of the structure of the existing building and possibility of expansion of the building is

unknown. Further study is required to confirm the structural condition of the building. Also, it is not known if
any designated substances are present in the existing facility which limits the applicability of this alternative.

5.4.3 DESIGN ALTERNATIVE 3 - NEW PUMPING STATION AND NEW
RESERVOIR

5.4.3.1 DESCRIPTION

Design Alternative 3 includes the following upgrades:
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Refurbishing the existing Well FDLO1 including well cap, pump and discharge pipe
Constructing a New Pumping Station on the Same Property

Providing Space for a Future Treatment System

Adding new Chlorination System

Adding new Treatment System (H2S Removal)

Constructing a New Reservoir

Decommissioning Pumping Station, Aeration Tank and Reservoir

Connecting Well FDLO3 to the existing Pumping Station

N2 200 200 200 2 20N 2 N 2

Providing Waste Management

Figure 5-3 shows the PFD for Alternative 3 — New Pumping Station and New Reservoir.

Figure 5-3 Alternative 3 - New Pumping Station and New Reservoir PFD

5.4.3.2 CAPACITIES

The Table 5-6 is a summary of available capacities for the Alternative 3 - New Pumping Station and
Reservoir.
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Table 5-6 Capacity Analysis for Alternative 3
ALTERNATIVE 3 - NEW PUMPING STATION AND NEW RESERVOIR
PARAMETER TYPE CAPACITY COMMENT
Well FDLO1 PTTW: 3.8 L/s (327 m3/d)Both FDLO1 and FDLO3 have sufficient to
meet the projected ultimate buildout
demands.
Water Source
Tested for 6 L/s Secured supply is achieved by providing
redundancy of the raw water well.
Well FDLO3 (518 md/d)

Well Pump

One Pump per Well Firm capacity: 5 L/s

The pumps should be monitored and
interlocked to a flow meter on the discharge
header to ensure the daily permit to take
water limit of 327 m3/day is not exceeded.

HLPS Capacity

Two (2) Vertical 11.4 L/s @ 50m TDH

Existing capacity is sufficient based on

Turbine Pumps (985 m3/d) future Peak Hourly Demand
A treatment system is installed to remove
hydrogen sulfide from the raw water. In
case the proposed treatment system
produces any wastes, it will be stored on
site in a separate settling tank. Based on its
Treat . H2S Removal Maximum quality and after 24 hours of detention, the
reatmen ;

Future Treatment UB Demand supernatant could pe dechlorinated and
released to the environment. The sediment
could be hauled off-site every 6 months.
Building expansion will allow additional
space for the installation of any required
future treatment system.

New Reservoir —

Two (2) Cell Chlorine
Contact Chamber
Requirements: A Active Volume: The new reservoir has sufficient capacity to
Water Storage minimum of 2-Log Virus 130 m3 meet the UB storage demands.
Inactivation/Removal
Prior to Delivery of
Water to the First
Consumer
5.4.3.3 COST

The conceptual level capital cost estimate for the design Alternative 3 — New Pumping Station and New
Reservoir is summarized in Table 5-7. Operational and Maintenance cost of this alternative is estimated to
be $120,000.00 based on the current operational cost of the existing Pumping Station and the additional
components such as chemical additions.
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Table 5-7 Design Alternative 3 - Cost Estimate

COST

ITEM Alternative 3 — New Pumping Station and New

Reservoir
Refurbishing the existing well FDLO1 $300,000.00
Constructing a New Pumping Station on the Same Property $1,200,000.00
New Chlorination System $50,000.00
Constructing a New Reservoir $400,000.00
New Treatment Train (H2S Removal) $300,000.00
Connecting Well FDL-03 to the Existing Pumping Station $100,000.00
Decommissioning Pumping Station, Aeration Tank and Reservoir $120,000.00
Provide Waste Management $50,000.00
Sub - Total $2,520,000.00
Engineering Fees (15%) $378,000.00
Contingency (30%) $869,400.00
Total $3,767,400.00

5.4.3.4 BENEFITS

Alternative 3 - New Pumping Station with new treatment process and a new reservoir will provide sufficient
capacity to meet the projected ultimate maximum daily water demand of Lynden RSA. Well FDLO3 also
provides raw water supply redundancy which will comply with the 2002 Master Plan requirements. The new
treatment system will improve the treated water quality by reducing the turbidity of the treated water caused
by elemental sulfur formation.

The current concerns with the existing Pumping Station and reservoir are resolved through a new Pumping
Station and reservoir which include a new larger building to allow more flexibility for the operations staff and
sufficient space for future installations and maintenance work.

Construction of a new reservoir would eliminate the need to clean the existing reservoir and eliminate any
concerns with regards to resuspension of the sediments at the bottom of the reservoir. Also, it provides
flexibility during the construction period to allow continuous supply of water to the residents through the
existing Pumping Station and reservoir until the new Pumping Station and reservoir is built. Therefore, no
interruptions to the water supply to Lynden residents is expected except during the following periods:

- Commissioning of the new Pumping Station

- Decommissioning of the existing system
5.4.3.5 LIMITATIONS

Another chemical dosing system (including tank and metering pumps) will be required for the new treatment
system. This treatment train requires additional pilot testing for optimization of the system based on the raw
water characteristics. The parameters of concern are pH, alkalinity, hardness, chlorine dosage and metal
concentrations.
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The proposed treatment system might require backwashing and therefore generates wastewater. It is
anticipated that the generated wastewater can be stored on site in a settling tank for 24 hours and then the
supernatant can be dechlorinated and released to the environment, upon approval of MOECC and
Conservation Authorities. The sediments at the bottom of the tank need to be hauled off-site every six (6)
months.

No treatment is provided for Barium and Lead removal however, space is provided to allow future system
installation, in case required.

The existing Pumping Station and reservoir needs to be decommissioned.

Section 6 provides a detailed assessment of the above presented alternatives.

6 PHASE 3: EVALUATION OF
ALTERNATIVES

6.1 EVALUATION CRITERIA AND METHODOLOGY

The following criteria are used for evaluating the three (3) alternatives presented in Section 5:

- Natural Environment: impacts on Natural Heritage features, surface and groundwater, watercourse
crossing, etc.

- Social Environment: disturbances associated with construction and footprint requirements, etc.

- Technical Environment: constructability, maintenance, operations, reliability, water treatability, and
future potential use, etc.

- Economic Environment: estimated capital and operations and maintenance costs, etc.

Figure 6-1 provides a description of each of the presented evaluation criteria. The approach used to
determine the preferred solution for the Lynden Water Supply System Upgrade Class EA is explained
below:

- Determine Evaluation Criteria —The evaluation criteria used for this project includes:

Natural Environment Impact.

Social & Cultural Environment.

Financial & Economic Impact, and.

Technical Impact and Constructability.
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Figure 6-1 Alternative Evaluation Criteria

- Document Potential Impacts - The individual impacts associated with each alternative were
determined and documented. These impacts were categorized under one of the four evaluation criteria
described above, based on whether they impact the natural environment, social & cultural environment,
financial and economic environment, or technical and operational merit. A matrix was created to
document the impacts, weigh the alternatives qualitatively, and ultimately determine the preferred
solution.

- Evaluate the Alternatives - Each of the alternatives was assigned a colour rating for each of the four
evaluation criteria. The evaluation was based on a qualitative assessment of the individual impacts. A
green colour rating indicates that the alternative had a low impact (most preferred) with respect to that
particular criterion. A red colour rating indicates that the alternative would have a high impact (least
preferred) with respect to that particular criterion. A yellow colour rating indicates moderate impact (less
preferred).

- Determine the Preferred Alternative - The servicing alternative with the least overall impact was
recommended for implementation.

6.2 COMPARATIVE EVALUATION OF ALTERNATIVES

The results of the evaluation of the alternatives are presented in Table 6-1.
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ALTERNATIVE 1 ALTERNATIVE 2 ALTERNATIVE 3
ALTERNATIVES
Expansion of the EX|st|pg_Pump|ng St_atlon and Utilizing the Expansion of the Existing Pumping Station and New Reservoir New Pumping Station and New Reservoir
Existing Reservoir
_— . . . - Refurbishing the existing Well FDLO1 including well cap, pump

- Refurbishing the existing Well FDLO1 including well cap, pump and : . o o . ]

discharge pipe and discharge pipe > Refurbishing the existing Well FDLO1 including well cap, pump and
- Replacing all Process, Mechanical, Electrical and Instrumentation > Replacing all Process, Mechanical, Electrical and discharge pipe

P g all ! ; N L Instrumentation and Automation equipment, including > Constructing a New Pumping Station on the Same Propert
and Automation equipment, including chlorination system, pumps chiorination system, pumps and generator 9 ping perty
and generator _ o ) ) o -~ Providing Space for a Future Treatment System
. - : . I~ - Expanding the existing Pumping Station building to house the . o
-> Exge;n;jlngtthetemstl{ng P_umpmtg Station building to house the new new and future treatment equipment - Adding New Chlorination System
Description and future treatment equipmen .
P S Refurbishing the existing reservoir - Constructing a new reservoir near the existing Pumping Station -~ Adding New Treatment System (H2S Removal)
g 9 and connecting it to the existing system - Constructing a New Reservoir

: Adding n.ew tref;tment Syste;n (Hg'S.removaI) _ . — Adding New treatment system (H2S removal) -~ Decommissioning Pumping Station, Aeration Tank and Reservoir

Connectlhg We FDLO3 tOt' e' eX|s.t|ng I.Dur.nplng Station - Connecting Well FDLO3 to the existing Pumping Station - Connecting Well FDLO3 to the existing Pumping Station
~ Decommissioning of the existing Air Stripping system -~ Decommissioning of the existing Aeration tank and reservoir - Providing Waste Management
~ Providing Waste Management - Providing Waste Management

Economic Impact

Estimated capital cost - $3.0 M

Estimated capital cost - $3.3 M

Estimated capital cost - $3.8 M

O&M Costs - $120,000

O&M Costs - $120 K

Rating

Less Preferred

Less Preferred

Environmental
Impact

Potential negative impacts associated with
chemical supplies

Potential negative impacts associated with
chemical supplies

O&M Costs - $120 K

Potential negative impacts associated with
chemical supplies

Process wastewater production

Process wastewater production

Process wastewater production

Minor impact on the environment during construction
No negative impact on the aquifer

Negative impact on storm water drains

Minor impact on the environment during construction
No negative impact on the aquifer

Potential negative impact on storm water drains

Minor impact on the environment during construction
No negative impact on the aquifer

Minor impact on storm water drains

Rating

Less Preferred

Less Preferred

Most Preferred

Technical Impact

Effectiveness — Removal of Hz2S, lower treated water turbidity,
potential reduction in lead concentration due to reservoir
cleaning and removal of sediments.

Existing concerns regarding water quality in the reservoir may
remain.

Sufficient building space to house the potential future treatment
processes

Effectiveness — Removal of H2S, lower treated water turbidity,
potential reduction in lead concentration due to using a new
reservoir.

Sufficient building space to house the potential future
treatment processes

Water Storage — Sufficient

Effectiveness — Removal of H2S, lower treated water turbidity,
potential reduction in lead concentration due to reservoir cleaning
and removal of sediments.

Sufficient building space to house the potential future treatment
processes

Water Storage — Sufficient
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Water Storage — Sufficient

Ease of operation — Filter media backwash; however, easy to
operate

Ease of operation — Filter media backwash; however, easy to
operate

Ease of operation — Filter media backwash; however, easy to
operate

No available data/report on the possibility of the expansion of the
existing building in terms of its condition and DSS report.

Existing building is old.

No available data/report on the possibility of the expansion of
the existing building in terms of its condition and DSS report.

Existing building is old.

New Building

Constructability: Requires shutdown and possibly temporary
water supply to the customers.

Potential impact on the security of water supply.
Potential impact on the water quality during construction period.
Risk: High

Timeline: Moderate

Constructability: Requires shutdown during the operation of
the active PS, might disturb water supply to the customers.

Potential impact on the security of water supply

Potential impact on the water quality during construction
period.

Risk: Moderate

Timeline: Moderate

Constructability: Requires minor shutdowns

No impact on the operation of the existing PS and reservoir
Secure water supply to the customers

Risk: Low

Timeline: Low-Moderate

Rating

Social Impact

Rating

Redundancy — Provided through the Backup Well

Less Preferred

Most Preferred

OH&S exposure risks due to chemical usage
Maintain the same reservoir which has historically had issues

Growth is allowed

No impact on private wells

OH&S exposure risks due to chemical usage
Growth is allowed

No impact on private wells

OH&S exposure risks due to chemical usage
Growth is allowed

No impact on private wells

Most Preferred

Most Preferred

Overall Alternative
Rating

Less Preferred

Less Preferred

Most Preferred
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6.3 PREFERRED ALTERNATIVE

Based on the evaluation above, the preferred solution is Alternative 3 - Construction of a New Pumping
Station and a New Reservoir.

/ POTENTIAL EFFECTS AND MITIGATING
MEASURES

When constructing any type of infrastructure, there is a potential for environmental impacts to occur as a
result of the construction activities. In such situations, measures must be taken to either minimize or offset
the negative effects. Actions taken to reduce the effects of a certain project on the environment are called
“mitigating measures”.

The Class EA process requires development of mitigating measures after identification of the magnitude of
the net negative impacts of the preferred alternative solution. These measures are defined in such a way to
allow the project to be undertaken at a reasonable cost, while at the same time protecting the environment
against net negative impacts.

Construction of a new Pumping Station and Reservoir will have the potential for environmental impacts, and
where these can be anticipated in the design stage, special provisions should be written into the
construction specifications and/or incorporated in the design. The provisions will dictate the construction
methods that are permitted and more importantly the construction methods that are not allowed during
specific operations. Unforeseen problems that arise during construction will be addressed on site, and the
proponent’s best judgment should be used to ensure that any resulting changes to the contract do not
cause negative environmental impacts.

Staff responsible for inspecting the contractor’s work must be made aware of such provisions in order to
ensure compliance during construction. It will be the responsibility of the proponent to ensure that
inspectors enforce compliance with the environmental provisions, as well as the standard engineering
provisions of the construction package.

71 NATURAL ENVIRONMENT IMPACTS
7.11 TERRESTRIAL VEGETATION

The new well and pumping station are to be constructed adjacent to the current well, in an agricultural field
and cultural meadow. Vegetation communities are very limited within the study area. Natural forested areas
were cleared for agricultural use. The impact on vegetation is low as vegetation disturbances will be limited
to the agricultural feature and to meadow species that will colonize quickly post disturbance. During detailed
design, installation of a temporary page wire fence to limit the extent of construction will prevent
encroachment of construction machinery and equipment away from undisturbed area and can provide
sediment and erosion control benefits if it can be installed in combination with sediment and erosion control
fabric.

7.1.2 WILDLIFE AND WILDLIFE HABITATS

The pumping station construction pose little concern to wildlife habitat or communities as construction is
limited to agricultural fields.
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7.1.3 FISHERIES

There is a very low risk of impact on fisheries. Construction site for the well and pumping station are set
well back from the watercourse in the study are and there are no changes to the anticipated base flow.
However, it is recommended to have appropriate silt/sedimentation control at the construction site including
appropriate ESCs during precipitation events.

7.1.4 WETLAND

Wetlands in the study area do not appear to be groundwater dependent. Furthermore, no impact is
anticipated as the surface flow do not appear to be connected to the confined aquifer that will be drawn
from. Therefore, the risk of impact wetlands on wetlands are low.

7.1.5 INTERFERENCE WITH SURFACE AND SUBSURFACE FLOWS

No interferences with surface and groundwater flows are anticipated during the drawdown of the aquifer as
the surface flow do not appear to be connected to the confined aquifer.

7.2 SOCIAL, CULTURAL AND ECONOMIC IMPACTS
7.2.1 TRAFFIC

Impacts to traffic will be minimized by virtue of the construction being primarily completed without road
closures. There will be an increase in construction traffic for delivery of material and equipment to the site.
Construction signage will be posted on the impacted roads to make motorists aware of the construction
entrances

7.2.2 ARCHAEOLOGICY AND HERITAGE FEATURES

An Archaeological Investigation was carried out as part of this study and can be found in Appendix F. The
assessment concluded that a Stage 2 Archeological assessment is required by a Pedestrian Survey prior to
any land disturbances for the sections of the Study Area that has a potential for the identification of
aboriginal and Euro-Canadian archaeological resources. In the event of a potential archaeological or
heritage finding during construction, all works would need to be suspended and the authorities contacted to
investigate the site. Furthermore, there is a low potential for built heritage of cultural heritage landscape on
this property.

7.2.3 NOISE, DUST AND VIBRATION

Noise, dust and vibration during construction projects is unavoidable. Potential sources of noise, dust, and
vibration are truck traffic and regular construction activities. These impacts can generally be mitigated
following the guidelines below:

— All truck traffic, excavation equipment and other activity that potentially generates significant noise
levels should be restricted to normal work hours pursuant to local municipal noise bylaws.

- Excavated materials should be used on-site wherever possible in order to minimize truck haulage to off-
site disposal areas.

— Dust control agents should be applied as necessary.
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- Dry exposed soil should be kept wet to make it less susceptible to wind erosion, and should be covered
if left for extended periods of time.

- Pre-construction and post-construction building surveys should be completed to ensure that any
impacts associated with construction can be clearly identified.

71.2.4 ODOUR AND CORROSION

The preferred solution involves the construction of a new reservoir and the facility is equipped with
treatment process for the removal of hydrogen sulphide. Thus, consideration should be given during detail
design to ensuring the facility can be easily accessed for regular annual cleaning and the design should
take into consideration the need for odour control.

7.2.5 PUBLIC NOTIFICATION

Public naotification during construction is to be facilitated through newspaper ads, construction signage and
flyers to local residents and businesses. All emergency services (Police, Fire, and EMS) should be notified
of the project, specifically where construction is to impact access to public roads.

8 PUBLIC AND AGENCY CONSULTATION

The following section provides a summary of the key points of public contact that were undertaken
throughout the course of the project. Copies of specific documentation (notices, information bulletins, etc.)
from the public and agency consultation program are provided in Appendix D.

8.1 PUBLIC NOTICES
8.1.1 NOTICE OF STUDY COMMENCEMENT

The Notice of Study Commencement was developed to target the ministries, organizations, agencies and
other stakeholders that may be affected by this project.

The Notice of Study Commencement was published in local newspapers three weeks prior to the PIC 1
date of October 23, 2007, with the objective of informing the general public and other stakeholders of the
Study. The notice briefly outlined the purpose of the study and gave a brief background on the proposed
project. It also indicated that the first PIC would be held on October 23, 2007 to address concerns of the
stakeholders and to provide an introduction to the Study. The City of Hamilton sent letters to identified
stakeholders along with copies of the Notice of Study Commencement and the Information Bulletin
containing more detailed information pertaining to the Study.

The stakeholder list and Notice of Study Commencement can be found in Appendix D.
8.1.2 PUBLIC INFORMATION CENTRE 1

The Notice of PIC was published in local newspapers three weeks prior to the PIC 1 date of October 23,
2007 and sent to all stakeholders that requested to be part of the Class EA process. The first Public
Information Centre (PIC) was held at the Copetown and District Community Centre on October 23, 2007, to
present the problem definition, alternatives, evaluation, and recommendations.
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The purpose of this PIC was to familiarize the public with the Study, present the alternatives and the
recommended alternative, as well as provide a summary of the evaluation completed in the assessment
and the selection of the recommended alternative. There was also the opportunity to receive comments on
the alternatives and the evaluation. During PIC 1, the attendees were given an overview of the Class
Environmental Process, the existing Lynden water system, the proposed Lynden Servicing Area, water
demand projections, the problem statement, recommendations from the Master Plan for the Lynden RSA
including the construction of a backup well, the proposed locations of the new well, evaluation criteria and
the preferred location of the new well, and the upcoming works at the preferred location including the drilling
program and well evaluation and monitoring program.

Individuals attending the PICs were asked to identify themselves on the sign-in sheet and complete the
comment sheet to ensure that their input was documented. A total of twenty-two (22) attendees recorded
their names on the sign in sheet and a total of nine (9) different comments were received. Nine (9)
individual response letters were mailed after the PIC to further clarify questions and comments received.
The questions and concerns were generally associated with the location of the proposed well, the impact
the new well will have on private wells in the area, the need for improved sewage services over water
services in Lynden and the ability and cost to connect to the new Lynden water system.

A summary of the comments and questions received from agencies and the public during the Class EA
process are included below. The text of the questions and responses is provided verbatim. Copies of the
actual written correspondence received from agencies and public are provided in Appendix D. Here are
some of the main concerns during PIC no.1:

Summary of Comments Received From PIC No.1

e Problem is not water, it is sewage. Lynden needs sewage services.

e Connect Lynden RSA to City of Hamilton surface water treatment plant

e Impact on the existing wells on private property

e Additional request for connecting to the Lynden Water Supply System

e Concerned with the adequacy of 72 hours to monitor the impact on the existing wells

e Location of PIC no.1

e Water quality concerns with regards to taste, chlorine and sulphur smells

e Concerns with regards to the adequacy of the amount of work and background studies
performed for this proposal.

e Location of the new well and the adequacy of a desktop evaluation of the wells

e Accommodating the required water demand for future expansion of Lynden RSA

e Reference to constructing a better facility on the north side of the railroad tracks on Lynden Road
prior to the amalgamation of Hamilton and Flamborough.

e Address the issue of storm sewers

e Cost associated with the proposed alternative and connecting a household to the Lynden Water
Supply System

e Establishment of a test well at the preferred location

e Permit to Take Water and the 1987 OMB hearing ( a pumping capacity limit of 50 gallons/min)

8.1.3 PUBLIC INFORMATION CENTRE 2

The Notice of PIC was published in local newspapers three weeks prior to the PIC date of October 18,
2016 and sent to all stakeholders that requested to be part of the Class EA process. The second Public
Information Centre (PIC 2) was held at the Royal Canadian Legion to present the problem definition,
alternatives, evaluation, and recommendations for Phases 3 and 4 of the Class EA process.
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The purpose of this PIC was to familiarize the public with the Study, present the alternatives and the
recommended alternative, as well as provide a summary of the evaluation completed in the assessment
and the selection of the recommended alternative. PIC 2 also presented the determined preferred design
solution. There was also the opportunity to receive comments on the alternatives and the evaluation. During
the PIC, the attendees were given an overview of the Class Environmental Process, the existing Lynden
water system, water demand projections, the problem statement, groundwater resource exploration, the
proposed servicing alternatives, evaluation criteria and the preferred servicing alternative.

Individuals attending the PICs were asked to identify themselves on the sign-in sheet and complete the
comment sheet to ensure that their input was documented. A total of forty-five (45) attendees recorded their
names on the sign in sheet and a total of eleven (11) different comments were received. Five (5) individual
responses were e-mailed after the PIC to further clarify questions and comments received. The questions
and concerns were generally associated with the location of the pumping station and the ability and cost to
connect to the new Lynden water system.

Summary of Comments Received From PIC No.2
e Bring water supply further down on Governors Road
e Concerned about the impact of the new pumping station on the existing private wells
e The new pumping station impact on the private wells
e Consider a long-term solution to bring water from Hamilton — new pipelines to connect to the
existing water main and service the Lynden RSA
e Concerned about the close proximity of the new pumping station to the road
e Concerned that no formal announcement for the presence of Lead in the water has been made
e Connect all properties within the RSA boundaries to the existing water main

8.1.4 NOTICE OF COMPLETION

The Notice of Completion was published in local newspapers and website on March 23 & March 30, 2017.
This Notice is relevant for two reasons: it provides the public and relevant agencies with a final period of
thirty (30) days to review the final conclusions of the Study, and it informs the general public of the outcome
of the Study and the nature of the resulting project. If no requests are Part Il Orders are requested during
the 30 day review period, the proponent may proceed to the design/construction phases of the project.

9 CONCLUSIONS AND
RECOMMENDATIONS

The following items summarize the key findings and recommendations of the Class EA Study:
- The communal water supply system is currently dependent on a single well and treatment system,
which provides no redundancy to ensure a secure supply.

- A treatment system is required to reduce hydrogen sulphide and turbidity concentrations in the treated
water.

- The Ultimate Buildout (UB) water demand are based on a total population of 752 people and 235
connections to the Lynden Water Supply System.

- The new backup well is located 230 m south of the existing well and is designed to pump at a rate of
6.0 L/s. The raw water from this well requires treatment for hydrogen sulphide.

- The new facility would have sufficient storage capacity for the UB demands.

Communal Well System in the Community of Lynden WSP
Environmental Study Report No 071-11885
March 2017
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The following items summarize the conclusions of the Class EA Study:

- The preferred solution involves construction of a new pumping stations and reservoir on the same
property, addition of a new backup well, refurbishing the existing well, providing additional space inside
the new building for a future treatment system installation, addition of a new chlorination system and
new treatment system for H2S removal.

- The existing pumping station, aeration tank and reservoir will be decommissioned.

- A Stage 2 Archeological assessment is required by a Pedestrian Survey prior to any land disturbances
for the sections of the Study Area that has a potential for the identification of aboriginal and Euro-
Canadian archaeological resources.

Communal Well System in the Community of Lynden WSP
Environmental Study Report No 071-11885
March 2017
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DRINKING WATER WORKS PERMIT
Permit Number: 005-205

Issue Number: 2

Pursuant to the Safe Drinking Water Act, 2002, S.O. 2002, c. 32, and the regulations made thereunder
and subject to the limitations thereof, this drinking water works permit is issued under Part V of the Safe
Drinking Water Act, 2002, S.0. 2002, c. 32 to:

City of Hamilton

700 Woodward Ave
Hamilton
ON L8H 6P4

For the following municipal residential drinking water system:

Lynden Drinking Water System

This drinking water works permit includes the following:

Schedule Description

Schedule A Drinking Water System Description

Schedule B General

Schedule C All documents issued as Schedule C to this drinking water works permit which

authorize alterations to the drinking water system

iled

Aziz S. Ahmed, P.Eng.
Director
Part V, Safe Drinking Water Act, 2002

DATED at TORONTO this 30" day of May, 2014



Schedule A: Drinking Water System Description

System Owner City of Hamilton

Permit Number 005-205

Drinking Water System Name Lynden Drinking Water System
Schedule A Issue Date May 30, 2014

1.0 System Description

1.1 The following is a summary description of the works comprising the above drinking water
system:

Overview

The Lynden Drinking Water System consists of one drinking water treatment plant,
one well, one underground storage reservoir, a highlift pumping station and
approximately 4.9 kilometers of distribution watermains.

Lynden Water Treatment Plant

Plant Location and System Type

Street Address 3630 Governors Road, Lot 16, Concession 1, Hamilton, Ontario
UTM Coordinates NAD83: UTM Zone 17: 4786865.00 m N, 570797.00 m E
System Type Ground water supply and treatment

Notes

Ground Water Supply

Well FDLO1
Description 200 mm diameter, 54.6 m deep drilled well
Location Part Lot 16, Concession 1, Ancaster, at 3630 Governors Road, 1.5 km east of
Lynden Road
Well Pump Submersible pump with a nominal capacity of 7.6 L/sec at 24 m Total Dynamic
Head (TDH)
Notes
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Treatment

The Lynden FDL01 Treatment Building

Description A building with an underground reservoir, treatment equipment and standby
power

Location Part Lot 16, Concession 1, Ancaster, at 3630 Governors Road, 1.5 km east of
Lynden Road

Dimensions 9.1m x 6.9 m building over an underground reservoir

Notes The treatment equipment including an aeration system, primary and secondary
disinfection system using chorine. The reservoir is used for hydrogen sulfide
removal and chlorine contact, highlift pumps and standby power.

Storage Reservoir

Description A below ground, baffled two-cell reservoir, 278 m3 total capacity, equipped with
three air headers/diffusers, and sodium hypochlorite injection point for primary
disinfection

Notes Aeration system consisting of two 18.75 kW blowers

High Lift Works

High Lift Pumps

Description

Two vertical turbine pumps

Capacity

Each pump rated at a nominal capacity of 11.4 L/s at 70 m TDH

Discharge to

The Lynden Distribution System

Notes

One pressure district

Chemical Addition

Chlorine (Primary)

Description Primary disinfection using sodium hypochlorite solution
Feed Point 400 mm diameter inlet pipe connecting two cells of the reservoir
Equipment Three chemical pumps, one duty, two standby, two with a nominal capacity of

3.6 L/hr and one with a nominal capacity of 7.95 L/hr, one 200 L sodium
hypochlorite storage tank serving both primary and secondary chemical pumps.

Notes
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Chlorine (Secondary)

Description Secondary disinfection system using sodium hypochlorite solution

Feed Point Highlift pump discharge header prior to distribution system

Equipment Two chemical pumps, one duty one standby, each with a nominal capacity of
3.6 L/hr, one 200 L sodium hypochlorite storage tank serving both primary and
secondary chemical pumps.

Notes

Instrumentation and Control

Flow
Description To measure well water and treated water flows
Location One downstream of the well flow control valve
One downstream of the highlift pumps
Equipment Two flow meters
Notes Continuous monitoring and recording

Free Chlorine

Description To monitor chlorine residual for primary and secondary disinfection
Location One after chorine contact prior to secondary chlorine addition
One at the entrance to distribution system
Equipment Two free chlorine analyzers
Notes Continuous monitoring, recording with alarms
SCADA System
Description Integrated process control and system monitoring
Notes Supervisory control and data acquisition system

Emergency Power

Backup Power Supply

Description

A 54 kW diesel generator set located in the treatment building.

Notes

Supplies power to the well and processes inside the treatment building,
complete with a 910 L fuel tank.

Watermains

1.2 Watermains within the distribution system comprise:

121

Watermains that have been set out in each document or file identified in column
1 of Table 1.
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Table 1: Watermains

Column 1 Column 2
Document or File Name Date
DRINKING WATER SYSTEMS - DWS December, 2013

1.2.2 Watermains that have been added, modified, replaced or extended further to the
provisions of Schedule C of this drinking water works permit on or after the date
identified in column 2 of Table 1 for each document or file identified in column 1.

1.2.3 Watermains that have been added, modified, replaced or extended further to an
authorization by the Director on or after the date identified in column 2 of Table 1
for each document or file identified in column 1.



System Owner City of Hamilton

Permit Number 005-205

Drinking Water System Name Lynden Drinking Water System
Schedule B Issue Date May 30, 2014

Schedule B: General

1.0

2.0

Applicability

1.1

1.2

In addition to any other requirements, the drinking water system identified above shall be
altered and operated in accordance with the conditions of this drinking water works
permit and the licence.

The definitions and conditions of the licence shall also apply to this drinking water works
permit.

Alterations to the Drinking Water System

21

2.2

23

24

Any document issued by the Director as a Schedule C to this drinking water works permit
shall provide authority to alter the drinking water system in accordance, where applicable,
with the conditions of this drinking water works permit and the licence.

All Schedule C documents issued by the Director for the drinking water system shall form
part of this drinking water works permit.

All parts of the drinking water system in contact with drinking water which are:
2.3.1 Added, modified, replaced, extended; or

2.3.2 Taken out of service for inspection, repair or other activities that may lead to
contamination,

shall be disinfected before being put into service in accordance with the provisions of the
AWWA C651 — Standard for Disinfecting Water Mains; AWWA C652 — Standard for
Disinfection of Water-Storage Facilities; AWWA C653 — Standard for Disinfection of
Water Treatment Plants; or AWWA C654 — Standard for Disinfection of Wells; or an
equivalent procedure.

The owner shall notify the Director within thirty (30) days of the placing into service or the
completion of any addition, modification, replacement or extension of the drinking water
system which had been authorized through:

2.4.1 Schedule B to this drinking water works permit which would require an alteration
of the description of a drinking water system component described in Schedule A
of this drinking water works permit;

2.4.2 Any Schedule C to this drinking water works permit respecting works other than
watermains; or
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005-205
2.5
2.6
2.7
3.0

2.43 Any approval issued prior to the issue date of the first drinking water works
permit respecting works other than watermains which were not in service at the
time of the issuance of the first drinking water works permit.

For greater certainty, the notification requirements set out in condition 2.4 do not apply to
any addition, modification, replacement or extension in respect of the drinking water
system which:

2.5.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03;

2.5.2 Constitutes maintenance or repair of the drinking water system; or

2.5.3 Is a watermain authorized by condition 3.1 of Schedule B of this drinking water
works permit.

The owner shall notify the legal owner of any part of the drinking water system that is
prescribed as a municipal drinking water system by section 2 of O. Reg. 172/03 of the
requirements of the licence and this drinking water works permit as applicable to the
prescribed system.

For greater certainty, any alteration to the drinking water system made in accordance
with this drinking water works permit may only be carried out after other legal obligations
have been complied with including those arising from the Environmental Assessment Act,
Niagara Escarpment Planning and Development Act, Oak Ridges Moraine Conservation
Act, 2001 and Greenbelt Act, 2005.

Watermain Additions, Modifications, Replacements and Extensions

3.1

The drinking water system may be altered by adding, modifying, replacing or extending a
watermain within the distribution system subject to the following conditions:

3.1.1 The design of the watermain addition, modification, replacement or extension:
a) Has been prepared by a Professional Engineer;

b) Has been designed only to transmit water and has not been designed to treat
water;

c) Satisfies the design criteria set out in the Ministry of the Environment
publication “Watermain Design Criteria for Future Alterations Authorized
under a Drinking Water Works Permit — June 2012", as amended from time
to time; and

d) Is consistent with or otherwise addresses, the design objectives contained
within the Ministry of the Environment publication “Design Guidelines for
Drinking Water Systems, 2008”, as amended from time to time.

3.1.2 The maximum demand for water exerted by consumers who are serviced by the
addition, modification, replacement or extension of the watermain will not result in
an exceedance of the rated capacity of a treatment subsystem or the maximum
flow rate for a treatment subsystem component as specified in the licence, or the
creation of adverse conditions within the drinking water system.
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3.1.3 The watermain addition, modification, replacement or extension will not adversely
affect the distribution system’s ability to maintain a minimum pressure of 140 kPa
at ground level at all points in the distribution system under maximum day
demand plus fire flow conditions.

3.1.4 Secondary disinfection will be provided to water within the added, modified,
replaced or extended watermain to meet the requirements of O. Reg. 170/03.

3.1.5 The watermain addition, modification, replacement or extension is wholly located
within the municipal boundary over which the owner has jurisdiction.

3.1.6 The owner of the drinking water system consents in writing to the watermain
addition, modification, replacement or extension.

3.1.7 A Professional Engineer has verified in writing that the watermain addition,
modification, replacement or extension meets the requirements of condition
3.1.1.

3.1.8 The owner of the drinking water system has verified in writing that the watermain
addition, modification, replacement or extension meets the requirements of
conditions 3.1.2 to 3.1.6.

3.2 The authorization for the addition, modification, replacement or extension of a watermain
provided for in condition 3.1 does not include the addition, modification, replacement or
extension of a watermain that:

3.2.1 Passes under or through a body of surface water, unless trenchless construction
methods are used,;

3.2.2 Has a nominal diameter greater than 750 mm;

3.2.3 Results in the fragmentation of the drinking water system; or,

3.2.4 Connects to another drinking water system, unless:
3.2.4.1 Prior to construction, the owner of the drinking water system seeking

the connection obtains written consent from the owner’s delegate of the
other drinking water system being connected to; and,
3.2.4.2 The owner of the drinking water system seeking the connection retains
a copy of the written consent from the owner of the other drinking water
system being connected to as part of the record that is recorded and
retained under condition 3.3.
3.3 The verifications required in conditions 3.1.7 and 3.1.8 shall be:

3.3.1

3.3.2

Recorded on “Form 1 — Record of Watermains Authorized as a Future
Alteration”,as published by the Ministry of the Environment, prior to the
watermain addition, modification, replacement or extension being placed into
service; and

Retained for a period of ten (10) years by the owner.
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005-205
3.4
3.5
3.6
4.0

For greater certainty, the verification requirements set out in condition 3.3 do not apply to
any addition, modification, replacement or extension in respect of the drinking water
system which:

3.4.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of
O. Reg. 170/03; or

3.4.2 Constitutes maintenance or repair of the drinking water system.

The document or file referenced in Column 1 of Table 1 of Schedule A of this drinking
water works permit that sets out watermains shall be retained by the owner and shall be
updated to include watermain additions, modifications, replacements and extensions
within 12 months of the addition, modification, replacement or extension.

The updates required by condition 3.5 shall include watermain location relative to named
streets or easements and watermain diameter.

Minor Modifications to the Drinking Water System

41

4.2

4.3

The drinking water system may be altered by adding, modifying or replacing the following
components in the drinking water system:

4.1.1 Raw water pumps and treatment process pumps in the treatment system;
4.1.2 Chemical metering pumps and chemical handling pumps;

4.1.3 Coagulant feed systems in the treatment system, including the location and
number of dosing points;

4.1.4 Valves;
4.1.5 Instrumentation and controls, and software associated with these devices;
4.1.6 Filter media, backwashing equipment and under-drains in the treatment system;

4.1.7 Chemical storage tanks (excluding fuel storage tanks) and associated
equipment; or

4.1.8  Spill containment works.

The drinking water system may be altered by adding, modifying, replacing or removing
the following components in the drinking water system:

4.2.1 Treated water pumps and associated equipment;
4.2.2 Re-circulation devices within distribution system reservoirs and elevated tanks; or
4.2.3 Measuring and monitoring devices that are not required by regulation, by a

condition in the Drinking Water Works Permit, or by a condition otherwise
imposed by the Ministry of the Environment;

The drinking water system may be altered by replacing the following:
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4.3.1 Raw water piping, treatment process piping or treated water piping within the
treatment subsystem;

4.3.2 Fuel storage tanks and spill containment works, and associated equipment;

4.3.3 Coagulants and pH adjustment chemicals, where the replacement chemicals
perform the same function;
4.3.3.1 Prior to making any alteration to the drinking water system under

condition 4.3.3, the owner shall undertake a review of the impacts that
this alteration will have on corrosion control or other treatment
processes; and
4.3.3.2 The owner shall notify the Director in writing within thirty (30) days of
any alteration made under condition 4.3.3 and shall provide the Director
with a copy of the review.
44 Any alteration of the drinking water system made under conditions 4.1, 4.2, or 4.3 must
not result in:

441 An exceedance of a treatment subsystem rated capacity or a treatment
subsystem component maximum flow rate as specified in the licence;

4.4.2 The bypassing of any unit process within a treatment subsystem;

4.4.3 A deterioration in the quality of drinking water provided to consumers;

4.4.4 A reduction in the reliability or redundancy of any component of the drinking
water system;

4.45 A negative impact on the ability to undertake compliance and other monitoring
necessary for operation of the drinking water system; or

4.4.6 An adverse effect on the environment.

4.5 The owner shall verify in writing that the addition, modification, replacement or removal of
drinking water system components in accordance with conditions 4.1, 4.2, and 4.3 has

met the requirements of the conditions listed in condition 4.4.

4.6 The verifications and documentation required in condition 4.5 shall be:

4.6.1 Recorded on “Form 2 — Record of Minor Modifications or Replacements to the
Drinking Water System”, as published by the Ministry of the Environment, prior to
the modified or replaced components being placed into service; and

4.6.2 Retained for a period of ten (10) years by the owner.

4.7 For greater certainty, the verification requirements set out in conditions 4.5 and 4.6 do not

apply to any addition, modification, replacement or removal in respect of the drinking
water system which:

4.7.1

Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03; or
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4.7.2 Constitutes maintenance or repair of the drinking water system.
4.8 The owner shall update any drawings maintained for the drinking water system to reflect

the madification or replacement of the works, where applicable.

5.0 Equipment with Emissions to the Air

5.1

5.2

The drinking water system may be altered by adding, modifying or replacing any of the
following drinking water system components that may discharge or alter the rate or
manner of a discharge of a compound of concern to the atmosphere:

511

5.1.2

5.1.3

514

515

51.6

51.7

5.1.8

5.1.9

5.1.10

51.11

5.1.12

5.1.13

Any equipment, apparatus, mechanism or thing that is used for the transfer of
outdoor air into a building or structure that is not a cooling tower;

Any equipment, apparatus, mechanism or thing that is used for the transfer of
indoor air out of a space used for the production, processing, repair,
maintenance or storage of goods or materials, including chemical storage;

Laboratory fume hoods used for drinking water testing, quality control and quality
assurance purposes;

Low temperature handling of compounds with a vapor pressure of less than 1
kilopascal;

Maintenance welding stations;
Minor painting operations used for maintenance purposes;

Parts washers for maintenance shops;

Emergency chlorine and ammonia gas scrubbers and absorbers;
Venting for activated carbon units for drinking water taste and odour control;

Venting for a stripping unit for methane removal from a groundwater supply;

Venting for ozone treatment units;

Natural gas or propane fired boilers, water heaters, space heaters and make-up
air units with a total facility-wide heat input rating of less than 20 million kilojoules
per hour, and with an individual fuel energy input of less than or equal to 10.5
gigajoules per hour; or

Emergency generators that fire No. 2 fuel oil (diesel fuel) with a sulphur content
of 0.5 per cent or less measured by weight, natural gas, propane, gasoline or
biofuel, and that are used for emergency duty only with periodic testing.

The owner shall not add, modify or replace a drinking water system component set out in
condition 5.1 for an activity that is not directly related to the treatment and/or distribution
of drinking water.
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5.3

5.4

The emergency generators identified in condition 5.1.13 shall not be used for non-
emergency purposes including the generation of electricity for sale or for peak shaving
purposes.

The owner shall prepare an emission summary table for nitrogen oxide emissions only,
for each addition, modification or replacement of emergency generators identified in
condition 5.1.13.

Performance Limits

5.5

5.6

5.7

5.8

5.9

5.10

The owner shall ensure that a drinking water system component identified in conditions
5.1.1t0 5.1.13 is operated at all times to comply with the following limits:

5.5.1 For equipment other than emergency generators, the maximum concentration of
any compound of concern at a point of impingement shall not exceed the
corresponding point of impingement limit;

5.5.2 For emergency generators, the maximum concentration of nitrogen oxides at
sensitive populations shall not exceed the applicable point of impingement limit,
and at non-sensitive populations shall not exceed the Ministry of the Environment
half-hourly screening level of 1880 ug/m? as amended;

5.5.3 The noise emissions comply at all times with the limits set out in publication
NPC-300, as applicable;

The owner shall verify in writing that any addition, modification or replacement of works in
accordance with condition 5.1 has met the requirements of the conditions listed in
condition 5.5.

The owner shall document how compliance with the performance limits outlined in 5.5.3
is being achieved, through noise abatement equipment and/or operational procedures.

The verifications and documentation required in condition 5.6 and 5.7 shall be:

5.8.1 Recorded on “Form 3 — Record of Addition, Modification or Replacement of
Equipment Discharging a Contaminant of Concern to the Atmosphere”, as
published by the Ministry of the Environment, prior to the additional, modified or
replacement equipment being placed into service.

5.8.2 Retained for a period of ten (10) years by the owner.

For greater certainty, the verification requirements set out in conditions 5.6 and 5.8 do not
apply to any addition, modification or replacement in respect of the drinking water system
which:

5.9.1 Is exempt from subsection 31(1) of the SDWA by subsection 9.(2) of O. Reg.
170/03; or

5.9.2 Constitutes maintenance or repair of the drinking water system.

The owner shall update any drawings maintained for the works to reflect the addition,
modification or replacement of the works, where applicable.
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6.0

7.0

8.0

Previously Approved Works

6.1

The owner may add, modify, replace or extend, and operate part of a municipal drinking
water system if:

6.1.1 An approval was issued after January 1, 2004 under section 36 of the SDWA in
respect of the addition, modification replacement or extension and operation of
that part of the municipal drinking water system;

6.1.2 The approval expired by virtue of subsection 36(4) of the SDWA; and

6.1.3 The addition, modification, replacement or extension commenced within five
years of the date that activity was approved by the expired approval.

System-Specific Conditions

71

None:

Source Protection

8.1

None



MUNICIPAL DRINKING WATER LICENCE

Licence Number: 005-105
Issue Number: 2

Pursuant to the Safe Drinking Water Act, 2002, S.O. 2002, c. 32, and the regulations made thereunder

and subject to the limitations thereof, this municipal drinking water licence is issued under Part V of the
Safe Drinking Water Act, 2002, S.0. 2002, c. 32 to:

City of Hamilton

700 Woodward Ave
Hamilton
ON L8H 6P4

For the following municipal residential drinking water system:
Lynden Drinking Water System

This municipal drinking water licence includes the following:

Schedule Description
Schedule A Drinking Water System Information

Schedule B General Conditions

Schedule C System-Specific Conditions

Schedule D Conditions for Relief from Regulatory Requirements
Schedule E Pathogen Log Removal / Inactivation Credits

DATED at TORONTO this 30th day of May, 2014

Signature

Indra R. Prashad, P.Eng.
Director
Part V, Safe Drinking Water Act, 2002



System Owner City of Hamilton

Licence Number 005-105

Drinking Water System Name Lynden Drinking Water System
Schedule A Issue Date May 30th, 2014

Schedule A: Drinking Water System Information

The following information is applicable to the above drinking water system and forms part of this licence:

Licence
Licence Issue Date 2014-05-30
Licence Expiry Date 2019-05-29
Application for Licence Renewal Date 2018-11-27

Drinking Water Works Permit

Drinking Water System Name Permit Number

Issue Date

Lynden Drinking Water System 005-205

May 30th, 2014

Permits to Take Water

Water Taking Location Permit Number

Issue Date

Lynden Well FDL 01 2331-826QBK

March 23, 2010

Financial Plans

The Financial Plan Number for the Financial Plan required to be developed | 005-305
for this drinking water system in accordance with O. Reg. 453/07 shall be:

Alternately, if one Financial Plan is developed for all drinking water
systems owned by the owner, the Financial Plan Number shall be:

005-301A

Accredited Operating Authority

Drinking Water System or Accredited Operating Authority
Operational Subsystems

Operational Operating
Plan No. Authority No.

Lynden Drinking Water System City of Hamilton

005-405 005-0OA1

05/02/2014 Treatment&Distribution
AP2, EA2, DWWP 2, XL

Page 2 of 19




Schedule B: General Conditions

System Owner City of Hamilton
Licence Number 005-105
Drinking Water System Name Lynden Drinking Water System
Schedule B Issue Date May 30th, 2014
1.0 Definitions
11 Words and phrases not defined in this licence and the associated drinking water works

1.2

permit shall be given the same meaning as those set out in the SDWA and any
regulations made in accordance with that act, unless the context requires otherwise.

In this licence and the associated drinking water works permit:

“adverse effect’, "contaminant" and “natural environment’ shall have the same
meanings as in the EPA;

“alteration” may include the following in respect of this drinking water system:

(a) An addition to the system,

(b) A modification of the system,

(c) Areplacement of part of the system, and
(d) An extension of the system;

"compound of concern' means a contaminant that, based on generally available
information, may be emitted from a component of the drinking water system to the
atmosphere in a quantity that is significant either in comparison to the relevant point of
impingement limit or if a point of impingement limit is not available for the compound,
then based on generally available toxicological information, the compound has the
potential to cause an adverse effect as defined by the EPA at a point of impingement;

“Director” means a Director appointed pursuant to section 6 of the SDWA for the
purposes of Part V of the SDWA,;

“drinking water works permit’” means the drinking water works permit for the drinking
water system, as identified in Schedule A of this licence and as amended from time to
time;

“emission summary table" means the table that was prepared by a Professional
Engineer in accordance with O. Reg. 419/05 and the procedure document listing the
appropriate point of impingement concentrations of each compound of concern emitted
from a component of the drinking water system and providing comparison to the
corresponding point of impingement limit;

“EPA” means the Environmental Protection Act, R.S.0. 1990, c. E.19;
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“financial plan” means the financial plan required by O. Reg. 453/07 and the conditions
of this licence;

“licence” means this municipal drinking water licence for the municipal drinking water
system identified in Schedule A of this licence;

“operational plan” means an operational plan developed in accordance with the
Director’s Directions — Minimum Requirements for Operational Plans made under the
authority of subsection 15(1) of the SDWA;

“owner” means the owner of the drinking water system as identified in Schedule A of this
licence;

“permit to take water” means the permit to take water that is associated with the taking
of water for purposes of the operation of the drinking water system, as identified in
Schedule A of this licence and as amended from time to time;

"point of impingement" means any point in the natural environment that is not on the
same property as the source of the contaminant and as defined by section 2 of O. Reg.
419/05;

"point of impingement limit" means the appropriate standard from Schedule 1, 2 or 3 of
O. Reg. 419/05 and if a standard is not provided for a compound of concern, the
appropriate criteria listed in the Ministry of the Environment publication titled "Summary of
Standards and Guidelines to support Ontario Regulation 419: Air Pollution — Local Air
Quality (including Schedule 6 of O. Reg. 419 on Upper Risk Thresholds)", dated February
2008, as amended,;

"procedure document® means the Ministry of the Environment procedure titled
"Procedure for Preparing an Emission Summary and Dispersion Modelling Report" dated
July 2005, as amended;

“Professional Engineer’” means a Professional Engineer who has been licenced to
practice in the Province of Ontario;

"provincial officer’ means a provincial officer appointed pursuant to section 8 of the
SDWA,;

“publication NPC-300" means the Ministry of the Environment publication titled
“Environmental Noise Guideline: Stationary and Transportation Sources — Approval and
Planning” dated August 2013, as amended;

“SDWA” means the Safe Drinking Water Act, 2002, S.O. 2002, c. 32;

“sensitive populations” means any one or a combination of the following locations
where the health effects of nitrogen oxides emissions from emergency generator(s) shall
be considered using the point of impingement limit instead of the Ministry of the
Environment screening level for emergency generator(s):

(&) health care units (e.g., hospitals and nursing homes),
(b) primary/junior public schools,
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2.0

3.0

4.0

5.0

6.0

(c) day-care facilities, and
(d) playgrounds;

“subsystem” has the same meaning as in Ontario Regulation 128/04 (Certification of
Drinking Water System Operators and Water Quality Analysts)

“surface water’” means water bodies (lakes, wetlands, ponds - including dug-outs), water
courses (rivers, streams, water-filled drainage ditches), infiltration trenches, and areas of
seasonal wetlands.

Applicability

21 In addition to any other requirements, the drinking water system identified above shall be
established, altered and operated in accordance with the conditions of the drinking water
works permit and this licence.

Licence Expiry

31 This licence expires on the date identified as the licence expiry date in Schedule A of this
licence.

Licence Renewal

4.1 Any application to renew this licence shall be made on or before the date identified as the
application for licence renewal date set out in Schedule A of this licence.

Compliance

5.1 The owner and operating authority shall ensure that any person authorized to carry out
work on or to operate any aspect of the drinking water system has been informed of the
SDWA, all applicable regulations made in accordance with that act, the drinking water
works permit and this licence and shall take all reasonable measures to ensure any such
person complies with the same.

Licence and Drinking Water Works Permit Availability
6.1 At least one copy of this licence and the drinking water works permit shall be stored in

such a manner that they are readily viewable by all persons involved in the operation of
the drinking water system.
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7.0 Permit to Take Water and Drinking Water Works Permit

71 A permit to take water identified in Schedule A of this licence is the applicable permit on
the date identified as the Schedule A Issue Date.

7.2 A drinking water works permit identified in Schedule A of this licence is the applicable
permit on the date identified as the Schedule A Issue Date.

8.0 Financial Plan

8.1 For every financial plan prepared in accordance with subsections 2(1) and 3(1) of
O. Reg. 453/07, the owner of the drinking water system shall:

8.1.1

8.1.2

Ensure that the financial plan contains on the front page of the financial plan, the
appropriate financial plan number as set out in Schedule A of this licence; and

Submit a copy of the financial plan to the Ministry of Municipal Affairs and
Housing within three (3) months of receiving approval by a resolution of
municipal council or the governing body of the owner.

9.0 Interpretation

9.1 Where there is a conflict between the provisions of this licence and any other document,
the following hierarchy shall be used to determine the provision that takes precedence:

9.1.1 The SDWA,

9.1.2 A condition imposed in this licence that explicitly overrides a prescribed
regulatory requirement;

9.1.3 A condition imposed in the drinking water works permit that explicitly overrides a
prescribed regulatory requirement;

9.1.4 Any regulation made under the SDWA,

9.1.5 Any provision of this licence that does not explicitly override a prescribed
regulatory requirement;

9.1.6  Any provision of the drinking water works permit that does not explicitly override
a prescribed regulatory requirement;

9.1.7 Any application documents listed in this licence, or the drinking water works
permit from the most recent to the earliest; and

9.1.8 All other documents listed in this licence, or the drinking water works permit from
the most recent to the earliest.

9.2 If any requirement of this licence or the drinking water works permit is found to be invalid

by a court of competent jurisdiction, the remaining requirements of this licence and the
drinking water works permit shall continue to apply.
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9.3 The issuance of and compliance with the conditions of this licence and the drinking water
works permit does not:
9.3.1 Relieve any person of any obligation to comply with any provision of any
applicable statute, regulation or other legal requirement, including the
Environmental Assessment Act, R.S.0. 1990, c. E.18; and
9.3.2 Limit in any way the authority of the appointed Directors and provincial officers of
the Ministry of the Environment to require certain steps be taken or to require the
owner to furnish any further information related to compliance with the conditions
of this licence or the drinking water works permit.
9.4 For greater certainty, nothing in this licence or the drinking water works permit shall be

read to provide relief from regulatory requirements in accordance with section 46 of the
SDWA, except as expressly provided in the licence or the drinking water works permit.

10.0 Adverse Effects

11.0

101

10.2

10.3

Nothing in this licence or the drinking water works permit shall be read as to permit:

10.1.1 The discharge of a contaminant into the natural environment that causes or is
likely to cause an adverse effect; or

10.1.2 The discharge of any material of any kind into or in any waters or on any shore or
bank thereof or into or in any place that may impair the quality of the water of any
waters.

All reasonable steps shall be taken to minimize and ameliorate any adverse effect on the
natural environment or impairment of the quality of water of any waters resulting from the
operation of the drinking water system including such accelerated or additional
monitoring as may be necessary to determine the nature and extent of the effect or
impairment.

Fulfillment of one or more conditions imposed by this licence or the drinking water works
permit does not eliminate the requirement to fulfill any other condition of this licence or
the drinking water works permit.

Change of Owner or Operating Authority

111

11.2

This licence is not transferable without the prior written consent of the Director.

The owner shall notify the Director in writing at least 30 days prior to a change of any
operating authority identified in Schedule A of this licence.

11.2.1 Where the change of operating authority is the result of an emergency situation,
the owner shall notify the Director in writing of the change as soon as practicable.
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12.0

13.0

14.0

Information to be Provided

121

Any information requested by a Director or a provincial officer concerning the drinking
water system and its operation, including but not limited to any records required to be
kept by this licence or the drinking water works permit, shall be provided upon request.

Records Retention

131

Except as otherwise required in this licence or the drinking water works permit, any
records required by or created in accordance with this licence or the drinking water works
permit, other than the records specifically referenced in section 12 of O. Reg. 170/03,
shall be retained for at least 5 years and made available for inspection by a provincial
officer, upon request.

Chemicals and Materials

141

14.2

14.3

All chemicals and materials used in the alteration or operation of the drinking water
system that come into contact with water within the system shall meet all applicable
standards set by both the American Water Works Association ("AWWA") and the
American National Standards Institute ("ANSI") safety criteria standards NSF/60,
NSF/61, and NSF 372.

14.1.1 In the event that the standards are updated, the owner may use any on hand
chemicals and materials that previously met the applicable standards.

14.1.2 The requirement for the owner to comply with NSF 372 shall come into force no
later than June 3, 2016.

The most current chemical and material product registration documentation from a testing
institution accredited by either the Standards Council of Canada or by the American
National Standards Institution ("ANSI") shall be available at all times for each chemical
and material used in the operation of the drinking water system that comes into contact
with water within the system.

Conditions 14.1 and 14.2 do not apply in the case of the following:

14.3.1 Water pipe and pipe fittings meeting AWWA specifications made from ductile
iron, cast iron, PVC, fibre and/or steel wire reinforced cement pipe or high density
polyethylene (HDPE);

14.3.2 Articles made from stainless steel, glass, HDPE or Teflon®;

14.3.3 Cement mortar for watermain lining and for water contacting surfaces of concrete
structures made from washed aggregates and Portland cement;

14.3.4 Gaskets that are made from NSF approved materials;

14.3.5 Food grade oils and lubricants, food grade anti-freeze, and other food grade
chemicals and materials that are compatible for drinking water use; or
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14.3.6 Any particular chemical or material where the owner has written documentation
signed by the Director that indicates that the Ministry of the Environment is
satisfied that the chemical or material is acceptable for use within the drinking
water system and the chemical or material is only used as permitted by the
documentation.

15.0 Drawings

16.0

15.1

15.2

15.3

All drawings and diagrams in the possession of the owner that show any treatment
subsystem as constructed shall be retained by the owner unless the drawings and
diagrams are replaced by a revised or updated version showing the subsystem as
constructed subsequent to the alteration.

Any alteration to any treatment subsystem shall be incorporated into process flow
diagrams, process and instrumentation diagrams, and record drawings and diagrams
within one year of the substantial completion of the alteration.

Process flow diagrams and process and instrumentation diagrams for any treatment
subsystem shall be kept in a place, or made available in such a manner, that they may be
readily viewed by all persons responsible for all or part of the operation of the drinking
water system.

Operations and Maintenance Manual

16.1

16.2

An up-to-date operations and maintenance manual or manuals shall be maintained and
applicable parts of the manual or manuals shall be made available for reference by all
persons responsible for all or part of the operation or maintenance of the drinking water
system.

The operations and maintenance manual or manuals, shall include at a minimum:
16.2.1 The requirements of this licence and associated procedures;

16.2.2 The requirements of the drinking water works permit for the drinking water
system;

16.2.3 A brief description of the processes used to achieve primary and secondary
disinfection within the drinking water system.

16.2.4 Procedures for monitoring and recording the in-process parameters necessary
for the control of any treatment subsystem and for assessing the performance of
the drinking water system;

16.2.5 Procedures for the operation and maintenance of monitoring equipment;

16.2.6 Contingency plans and procedures for the provision of adequate equipment and
material to deal with emergencies, upset conditions and equipment breakdown;

16.2.7 Procedures for dealing with complaints related to the drinking water system,
including the recording of the nature of the complaint and any investigation and
corrective action taken in respect of the complaint;
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16.3

16.2.8 An inspection schedule for all wells associated with the drinking water system,
including all production wells, standby wells, test wells and monitoring wells;

16.2.9 Well inspection and maintenance procedures for the entire well structure of each
well including all above and below grade well components; and

16.2.10 Remedial action plans for situations where an inspection indicates non-
compliance with respect to regulatory requirements and/or risk to raw well water
quality.

Procedures necessary for the operation and maintenance of any alterations to the
drinking water system shall be incorporated into the operations and maintenance manual
or manuals prior to those alterations coming into operation.



Schedule C: System-Specific Conditions

System Owner City of Hamilton

Licence Number 005-105

Drinking Water System Name Lynden Drinking Water System
Schedule C Issue Date May 30th, 2014

1.0 Performance Limits
Rated Capacity
11 For each treatment subsystem listed in column 1 of Table 1, the maximum daily volume

of treated water that flows from the treatment subsystem to the distribution system shall
not exceed the value identified as the rated capacity in column 2 of the same row.

Table 1: Rated Capacity

Column 1 Column 2
Treatment Subsystem Name Rated Capacity (m®/day)
Lynden Water Treatment Plant 327

Maximum Flow Rates

1.2 For each treatment subsystem listed in column 1 of Table 2, the maximum flow rate of
water that flows into a treatment subsystem component listed in column 2 shall not
exceed the value listed in column 3 of the same row.

Table 2: Maximum Flow Rates

Column 1 Column 2 Column 3
Treatment Subsystem Name Treatment Subsystem Component Maximum Flow Rate (L/s)
Not Applicable Not Applicable Not Applicable
1.3 Despite conditions 1.1 and 1.2, a treatment subsystem may be operated temporarily at a

maximum daily volume and/or a maximum flow rate above the values set out in column 2
of Table 1 and column 3 of Table 2 respectively for the purposes of fighting a large fire or
for the maintenance of the drinking water system.

1.4 Condition 1.3 does not authorize the discharge into the distribution system of any water
that does not meet all of the requirements of this licence and all other regulatory
requirements, including compliance with the Ontario Drinking Water Quality Standards.
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Residue Management

1.5 In respect of an effluent discharged into the natural environment from a treatment
subsystem or treatment subsystem component listed in column 1 of Table 3:
1.5.1 The annual average concentration of a test parameter identified in column 2 shall
not exceed the value in column 3 of the same row; and
1.5.2 The maximum concentration of a test parameter identified in column 2 shall not
exceed the value in column 4 of the same row.
Table 3: Residue Management
Column 1 Column 2 Column 3 Column 4
Treatment Subsystem or Test Parameter Annual Average Maximum
Treatment Subsystem Concentration (mg/L) Concentration (mg/L)
Component Name
Not Applicable Not Applicable Not Applicable Not Applicable
UV Disinfection Equipment Performance

1.6

For each treatment subsystem or treatment subsystem component listed in column 1 of
Table 4:

1.6.1 The UV disinfection equipment shall be operated such that a continuous pass-
through UV dose is maintained throughout the life time of the UV lamp(s) that is
at least the minimum continuous pass-through UV dose set out in column 2 of
the same row;

1.6.2 The UV disinfection equipment shall be operated within validated operating
conditions;

1.6.3 The UV sensors shall be verified with a reference UV sensor according to the
manufacturer’'s recommended frequency, or otherwise at least once each month
that the UV disinfection equipment is in operation;

1.6.4 The UV disinfection equipment shall be calibrated at least once every 12 months
during which the drinking water system is in operation; and

1.6.5 For greater certainty, if condition 1.6.4 applies, the equipment shall be calibrated
not more than 30 days after the first anniversary of the day the equipment was
checked and calibrated in the previous 12-month period.
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Table 4: UV Disinfection Equipment Performance
Column 1 Column 2
Treatment Subsystem or Treatment Subsystem Minimum Continuous Pass-Through UV Dose
Component Name (mJ/cm?)
Not Applicable Not Applicable

2.0 Flow Measurement and Recording Requirements

21

2.2

23

For each treatment subsystem identified in column 1 of Table 1 and in addition to any
other flow measurement and recording that may be required, continuous flow
measurement and recording shall be undertaken for:

2.1.1 The flow rate and daily volume of treated water that flows from the treatment
subsystem to the distribution system.

2.1.2 The flow rate and daily volume of water that flows into the treatment subsystem.
For each treatment subsystem component identified in column 2 of Table 2 and in
addition to any other flow measurement and recording that may be required, continuous
flow measurement and recording shall be undertaken for the flow rate and daily volume
of water that flows into the treatment subsystem component.

Where a rated capacity from Table 1 or a maximum flow rate from Table 2 is exceeded,
the following shall be recorded:

2.3.1 The difference between the measured amount and the applicable rated capacity
or maximum flow rate specified in Table 1 or Table 2;

2.3.2 The time and date of the measurement;
2.3.3 The reason for the exceedance; and
2.3.4 The duration of time that lapses between the applicable rated capacity or

maximum flow rate first being exceeded and the next measurement where the
applicable rated capacity or maximum flow rate is no longer exceeded.

3.0 Calibration of Flow Measuring Devices

3.1

3.2

All flow measuring devices must be checked and calibrated in accordance with the
manufacturer’s instructions.

If the manufacturer’s instructions do not indicate how often to check and calibrate a flow
measuring device, the equipment must be checked and calibrated at least once every 12
months during which the drinking water system is in operation.
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3.2.1 For greater certainty, if condition 3.2 applies, the equipment shall be checked
and calibrated not more than 30 days after the first anniversary of the day the
equipment was checked and calibrated in the previous 12-month period.

4.0 Additional Sampling, Testing and Monitoring
Drinking Water Health and Non-Health Related Parameters

4.1 For each treatment subsystem or treatment subsystem component identified in column 1
of Tables 5 and 6 and in addition to any other sampling, testing and monitoring that may
be required, sampling, testing and monitoring shall be undertaken for a test parameter
listed in column 2 at the sampling frequency listed in column 3 and at the monitoring
location listed in column 4 of the same row.

Table 5: Drinking Water Health Related Parameters

Column 1 Column 2 Column 3 Column 4
Treatment Subsystem or Test Parameter Sampling Frequency Monitoring Location
Treatment Subsystem
Component Name

Not Applicable Not Applicable Not Applicable Not Applicable

Table 6: Drinking Water Non-Health Related Parameters

Column 1 Column 2 Column 3 Column 4
Treatment Subsystem or Test Parameter Sampling Frequency Monitoring Location
Treatment Subsystem
Component Name

Not Applicable Not Applicable Not Applicable Not Applicable

Environmental Discharge Parameters

4.2 For each treatment subsystem or treatment subsystem component identified in column 1
of Table 7 and in addition to any other sampling, testing and monitoring that may be
required, sampling, testing and monitoring shall be undertaken for a test parameter listed
in column 2 using the sample type identified in column 3 at the sampling frequency listed
in column 4 and at the monitoring location listed in column 5 of the same row.

4.3 For the purposes of Table 7:

4.3.1 Manual Composite means the mean of at least three grab samples taken during
a discharge event, with one sample being taken immediately following the
commencement of the discharge event, one sample being taken approximately
at the mid-point of the discharge event and one sample being taken immediately
before the end of the discharge event; and

4.3.2 Automated Composite means samples must be taken during a discharge event
by an automated sampler at a minimum sampling frequency of once per hour.
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44 Any sampling, testing and monitoring for the test parameter Total Suspended Solids shall

be performed in accordance with the requirements set out in the publication “Standard

Methods for the Examination of Water and Wastewater”, 21st Edition, 2005, or as
amended from time to time by more recently published editions.

Table 7: Environmental Discharge Parameters
Column 1 Column 2 Column 3 Column 4 Column §
Treatment Subsystem or Test Parameter Sample Type Sampling Monitoring Location
Treatment Subsystem Frequency
Component Name
Not Applicable Not Applicable Not Applicable | Not Applicable Not Applicable
4.5 Pursuant to Condition 10 of Schedule B of this licence, the owner may undertake the

following environmental discharges, associated with the maintenance and repair of the
drinking water system:

45.1 Discharge of potable water from watermains to roads or storm sewers;

4.5.2 Discharge of non-potable water from watermains, that has been dechlorinated, to
roads or storm sewers;

4.5.3 Direct discharge of potable water from reservoirs, elevated tanks, storage tanks,
and pumping stations

4531 To roads or storm sewers; and

45.3.2 To a watercourse, where the discharge has been dechlorinated, and
if necessary sediment and erosion control measures have been
implemented.

4.5.4 Discharge of raw water from groundwater wells, where if necessary sediment
and erosion control measures have been implemented.

455 Discharges of raw water or potable water from the treatment subsystem to the
environment, where if necessary the discharge has been dechlorinated and
sediment and erosion control measures have been implemented.

UV Disinfection Equipment

4.6

For each treatment subsystem or treatment subsystem component listed in column 1 of
Table 8 and in addition to any other sampling, analysis and recording that may be
required, continuous monitoring and recording with a minimum testing/reading and
recording frequency of every four (4) hours shall be carried out for the test parameters
set out in column 3 of the same row.
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Table 8: UV Disinfection Equipment

Column 1 Column 2 Column 3
Treatment Subsystem or Treatment Control Strategy Test Parameter
Subsystem Component Name

Not Applicable Not Applicable Not Applicable

5.0 Studies Required

5.1 None

6.0 Source Protection

6.1 None

05/02/2014 Treatment&Distribution
AP2, EA2, DWWP 2, XL Page 16 of 19



Schedule D: Conditions for Relief from Regulatory

Requirements
System Owner City of Hamilton
Licence Number 005-105
Drinking Water System Name Lynden Drinking Water System
Schedule D Issue Date May 30th, 2014
1.0 Lead Regulatory Relief
1.1 Any relief from regulatory requirements previously authorized by the Director in respect of

the drinking water system under section 38 of the SDWA in relation to the sampling,
testing or monitoring requirements contained in Schedule 15.1 of O. Reg. 170/03 shall
remain in force until such time as Schedule 15.1 of O. Reg. 170/03 is amended after
June 1, 2009.

2.0 Other Regulatory Relief

2.1 Notwithstanding the provisions of O. Reg. 170/03, amended by O.Reg 253/05
the Owner is not required to comply with the following:

- Record the minimum and maximum of test readings taken by a residual
chlorine analyzer for a period of 5 minutes required in accordance with
Schedule 6, section 6-5 (1) 2.1;

- Minimum alarm standard of 0.1 mg/L less than the concentration of
free/combined chlorine residual that is required to achieve primary
disinfection required by a residual analyzer measuring primary
disinfection, in accordance with Schedule 6, section 6-5 (1) 5;

Conditions in exchange for relief from regulatory requirements

2.2 For the purposes testing, recording and setting alarms for continuous monitoring
equipments required under Section 6-5 (1), the owner shall install chlorine
residual analyzer, as follows:

a chlorine residual analyzer that monitors primary disinfection:

- is capable of polling every 1 minute but averages the reading for every 5
minutes interval and records the reading;
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- a"Low" alarm is set at 20% higher than the concentration of
free/combined chlorine residual that is required to achieve primary
disinfection;

- a “Low Low” alarm is set at the concentration of free/combined chlorine
residual that is required to achieve primary disinfection and reported to
MOE SAC as an “adverse reading”;

- a “High” alarm is set at 3 mg/L and a “High High” alarm is set at 4 mg/L

2.3 For the purpose Schedule 6, section 6-5 (1) 5, the following are considered as
minimum alarm standards for the continuous monitoring equipment:

1. Minimum alarm standard required by a residual chlorine analyzer
measuring primary disinfection is set at a concentration equal to
free/combined chlorine residual that is required to achieve primary
disinfection



Schedule E: Pathogen Log Removal/lnactivation Credits

System Owner
Licence Number

City of Hamilton
005-105

Drinking Water System Name Lynden Drinking Water System

Schedule D Issue Date

May 30th, 2014

1.0

Lynden Water Treatment Plant ;crounowarer;

Primary Disinfection Pathogen Log Removal/lnactivation Credits

Log Removal/lnactivation Cryptosporidium Oocysts Giardia Cysts Viruses
Required

Lynden Water Treatment 0 0 2
Plant

Log Removal/lnactivation Cryptosporidium Oocysts Giardia Cysts Viruses
Credits Assigned

Chlorine Disinfection in 0 0 2
below Ground Reservoir
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*_ o et : . Ministry of the Environment
Ontario Ministére de ’Environnement

PERMIT TO TAKE WATER
Ground Water
NUMBER 2331-826QBK

Pursuant to Section 34 of the Ontario Water Resources Act, R.S.0. 1990 this Permit To
Take Water is hereby issued to:

City of Hamilton
700 Woodward Ave
Hamilton, Ontario  L8H 6P4

For the water Well (FDLO01)

taking from.

Located at: Lot 16, Concession 1, Ancaster
Hamulton

For the purposes of this Permit, and the terms and conditions specified below, the Jollowing definitions
apply:

DEFINITIONS

(a)  "Director” means any person appointed in writing as a Director pursuant to section 5 of the
OWRA for the purposcs of section 34, OWRA.

(b)  “Provincial Officer” means any person designated in writing by the Minister as a Provincial
Officer pursuant to section 5 of the OWRA.

©) "Ministry" means Ontario Ministry of the Environment.
(d)  "District Office" means the Hamilton District Office.

(e) "Permit" means this Permit to Take Water No. 2331- -826QBK including its Schedules, if any,
issued in accordance with Section 34 of the OWRA..

€3] "Permit Holder" means City of Hamilton.

(8  "OWRA " means the Ontario Water Resources Act, R.S.0. 1990, c. O. 40, as amended.

Adoomoyd 10N °0
ANINNI0Q CITIOHINOT

Page 1 - NUMBER 2331-826QBK.



You are hereby notified that this Permit is issued subject to the terms and conditions outlined
below: :

TERMS AND CONDITIONS
1. Compliance with Permit

1.1 Except where modified by this Permit, the water taking shall be in accordance with the
application for this Permit To Take Water, dated December 16, 2009 and signed by Rosa
Gonzalez, and all Schedules included in this Permit.

1.2 The Permit Holder shall ensure that any person authorized by the Permit Holder to take water
under this Permit is provided with a copy of this Permit and shall take all reasonable measures
to ensure that any such person complies with the conditions of this Permit.

1.3 Any person authorized by the Permit Holder to take water under this Permit shall comply with
the conditions of this Permit.

1.4 This Permit is not transferable to another person.

1.5 This Permit provides the Permit Holder with permission to take water in accordance with the
conditions of this Permit, up to the date of the expiry of this Perrnit. This Permit does not
constitute a Jegal right, vested or otherwise, to a water allocation, and the issuance of this Permit
does not guarantee that, upon its expiry, it will be renewed.

16 The Permit Holder shall keep this Permit available at all times at or near the site of the taking,

and shall produce this Permit immediately for inspection by a Provincial Officer upon his or her
request. ' '

1.7 The Peromit Holder shall report any changes of address to the Director within thirty days of any
such chenge. The Pormit Holder shall report any change of ownership of the property for which
this Permit is issued within thirty days of any such change. A change in ownership in the
property shall cause this Permit to be cancelled. :

2. General Conditions and Interpretation

2.1 Inspections
- The Permit Holder must forthwith, upon presentation of credentials, permit a Provincial Officer
to carry out any and all inspections authorized by the OWRA, the Environmental Protection Act
R.8.0. 1990, the Pesticides Act , R.S.0. 1990, or the Safe Drinking Water Act, S. Q. 2002.

y

2.2 Other Approvals
The issuance of, and compliance with this Permit, does not:

(2) relieve the Permit Holder or any other person from any obligation to comply with any other
applicable legal requirements, including the provisions of the Ontario Water Resources Act , and

DOCUMENT
Page 2 - N%H\WQR%MQBK



2.3

2.4

2.5

2.6

3.1

3.2

-the Environmental Protection Act , and any regulations made thereunder; or

(b) limit in amy way any authority of the Ministry, a Director, or a Provincial Officer, including
the authority to require certain steps be taken or to require the Permit Holder to fumnish any
further information related to this Permit.

Infonimation

The receipt of any information by the Ministry, the failure of the Ministry to take any action or
require any person to take any action in relation to the information, or the failure of a Provincial
Officer to prosecute any person in relation to the information, shall not be construed as:

(2) an approval, waiver or justification by the Ministry of any acl or omission of any person that
contravenes this Permit or other legal requirement; or

(b) acceptance by the Ministry of the information's completeness or accuracy.

Rights of Action

The issuance of, and compliance with this Permit shall not be construed as precluding or
limiting any legal claims or rights of action that any person, including the Crown in right of
Ontario or any agency thereof, has or may have against the Permit Holder, its officers,
employees, agents, and contractors. -

Scverability :

The requirements of this Permit are severable. If any requirements of this Permit, or the
application of any requirements of this Permit to any circumstance, is held invalid or
unenforceable, the application of such requirements to other circumstances and the remainder of
this Permit shall not be affected thereby:.

Conflicts

Where there is a conflict belween a provision of any submitted document referred to in this
Permit, including its Schedules, and the conditions of this Pernit, the conditions in this Penmit
shall take precedence. :

Water Takings Authorized by This Permit

Expiry .
This Permit expires on May 31, 2019. No water shall be taken under authonty of this Permit
after the expiry date,

Amounts of Taking Permitted _
The Permit Holde