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TECHNICAL WORK PLAN  
 

Cambridge West Master Environmental Servicing Plan and 
Community Plan 

(Devil’s Creek, Newman Creek and Cruickston Creek) 
 

April 2010 (Revised November 2010) 

 
INTRODUCTION 
 
The area landowners and City of Cambridge are undertaking the Cambridge West Master 
Environmental Servicing Plan (MESP) and Community Plan.  The objective is to provide the 
necessary environmental and servicing studies to bring approximately 255 acres (103 ha) of 
designated greenfield lands into urban development. The Cambridge West subwatersheds 
(Devil‟s, Newman and Cruickston Creeks) encompass approximately 2,025 acres (820 
hectares), which lie on the west side of the City of Cambridge (see Figure 1).  Approximately 
half of the subwatersheds area lies outside the City in the Township of North Dumfries.  All three 
of the Cambridge West creeks drain north into the Grand River.  Land use is primarily 
agriculture in the Township.  The vacant lands in the City are farmed on an interim basis.  The 
lands represent a logical extension of the existing residential neighbourhood within the City and 
have been designated for urban residential development for many years. 
 
The overall purpose of the Cambridge West Master Environmental Servicing Plan (MESP) is to 
guide the development of the remaining designated greenfield lands on the west side of 
Cambridge.  The Cambridge West MESP will include the following: 
  

 Scoped Subwatershed Study 

 Traffic and Transportation Study 

 Servicing (Roads, Storm, Sanitary and Water) Study 

 Community Plan 

 Implementing Official Plan Amendment (as needed) 
 

There will be two levels of study in the Master Environmental Servicing Plan, as follows: 
 
1) General Study Area  
 

The General Study Area will include the entire geographic area of the Cambridge West 
(Devil‟s, Newman and Cruickston Creeks) Subwatersheds, much of which lies outside 
the City of Cambridge (see Figure 1).  The General Study Area level will be used to 
determine the water drainage function of the subwatersheds in terms of, if and where, 
the hummocky areas spill as well as natural heritage features and functions.   
 

2) Development Study Area  
 
The area of urban development interest is the land within the City of Cambridge, west 
and south of the Canadian Pacific Railway tracks, south of Westcliff Way and Devil‟s 
Creek Drive (see Figure 1).  The Development Area level will be specific to the 
development lands in terms of how development can proceed respecting the significant 
features and functions of the natural landscape. 
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PURPOSE OF TECHNICAL WORK PLAN 
 
This Technical Work Plan identifies the survey and fieldwork tasks and outlines specialized 
studies necessary to inform the Master Environmental Servicing Plan and Community Plan, 
including the following:  
 

 Locations requiring detailed topographical survey. 

 Location, depth and number of groundwater monitoring wells. 

 Location, depth and number of boreholes and piezometers.  It is recommended that a 
combination of drilled boreholes and drive-point piezometers be used to establish baseline 
hydrogeological conditions influencing wetlands and watercourses within the study area 
and that these be strategically located to correspond with aquatic terrestrial and wetland 
monitoring stations, which should be maintained during development and for a specified 
period after development. 

 Natural heritage survey locations, data collection protocols and analyses, including the 
following components: 

o Natural areas delineation and assessment. 
o Ecological Land Classification (ELC) mapping. 
o Aquatic and surface water resources. 
o Vegetation and flora. 
o Wildlife and habitat, including linkages or movement areas. 

 The Grand River Conservation Authority (GRCA) Environmental Impact Study Guidelines, 
Region‟s Draft Greenlands Network Implementation Guideline and City Official Plan will 
also provide technical guidance.  

 The Cambridge West MESP will fulfill the requirement in Regional Official Plan policy 7.F.3 
for the completion of a watershed study prior to the City of Cambridge adopting Official 
Plan Amendments or Community Plans to permit significant new development within the 
study area. 

 
The Master Environmental Servicing and Community Plan is to be completed by the project 
team in coordination with the City of Cambridge, GRCA, Region of Waterloo, Township of North 
Dumfries and Ministry of Natural Resources (MNR) in the context of a Steering Committee 
process.  The Steering Committee will include City of Cambridge, GRCA, Region of Waterloo, 
Township of North Dumfries, MNR, the project team and a landowner representative.  
 
The Cambridge West MESP will be carried out in conformity with the Municipal Engineers 
Association (MEA) Class Environmental Assessment (EA) process; more specifically, the 
Master Planning approach as outlined in Section A.2.7 of the Class EA document.  The 
approach explicitly recognizes that there are real benefits in terms of better planning when a 
comprehensive approach is followed for studies where it is expected that a series of projects will 
be distributed geographically through the study area and will be prioritized and implemented at 
different stages of development. 
 
The project team of MHBC Planning (MHBC), Ecoplans Limited (Ecoplans), MTE Consultants 
Inc. (MTE), LVM-Naylor, and Paradigm Transportation Solutions (Paradigm) will complete the 
Master Environmental Servicing Plan and Community Plan.  The Terms of Reference and 
project team was confirmed by City staff in a letter dated February 1, 2010 and are attached as 
Appendix „B‟. 
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The following represents the Technical Work Plan: 
 
Phase 1:  Study Initiation and Background Report  
  
Step 1: Background Information 
 
The purpose of this section is to define the project objectives and to provide an initial description 
of the existing conditions (biophysical, social and regulatory) in the Development Study Area 
and surrounding areas within the General Study Area.  This information provides a context for 
the subsequent sections of the report and provides background and direction for areas that may 
be suitable for development. 
 
The background document review will include the City Official Plan, the Regional Official Plan, 
previous subwatershed studies completed in the area and other environmental reports.  Finally, 
this section will highlight key issues to be assessed based on the information collected through 
pre-consultation discussions with various groups. 
 
Tasks include: 
 

 Carrying out field studies identified in the Technical Work Plan in accordance with 
established field protocols, mapping standards and reporting guidelines.  

 Collection and review of existing physiographic, hydrologic, hydrogeologic, natural 
features, servicing, land use, transportation and traffic and regulatory data and 
information. 

 Topographical survey data collection for the Development Study Area. 

 Data collection of background conditions.  

 Synthesis, interpretation and integration of existing information.   

 Production of a base plan map for the subwatersheds.  

 Identification and description of a preliminary natural heritage system, including ecosystem 
features, functions, linkages and enhancement areas.   

 Pre-study consultation, as required, for specific studies (i.e., Transportation Study, EIS). 
 
 
Step 2: Background Report and Issue Refinement  
 
This step will provide for the preparation of a Background Report, refinement of issues and 
problem statements and prioritization of goals and objectives, as may be required.   
 
Tasks include: 
 

 Identification of data gaps / deficiencies and provide recommendations as to how detailed 
studies may be revised to address any gaps.   

 Familiarizing the Technical Steering Committee with the existing database and watershed 
characteristics.   

 Preparation of a Background Report. 

 Initiation of contact with stakeholders and schedule Public Information Centre #1.   
 

This phase of the study will entail an equal level of effort for lands in the General Study Area as 
well as Development Study Area.  
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Phase 2:  Study and Refine 
 
Step 3: Detailed Study 
 
The intent of this portion of the MESP is to commence detailed study, inventory and analysis 
addressing hydrology, flooding, erosion, hydrogeology and baseflow, surface water quality and 
natural heritage attributes in the Development Study Area.  This phase, focused on the 
Development Study Area, will typically have a more intense level of study relative to the General 
Study Area, though some detailed field surveys are proposed in the General Study Area, where 
they are relevant for the MESP.  The traffic and transportation, and servicing and community 
plan and studies will commence at the detailed study stage of the MESP.  The methodology to 
be used to obtain these data will be a review of previous reports and documentation as well as 
undertaking additional fieldwork to update or obtain any necessary information not included 
within previous studies. 
 
The topics to be evaluated and tasks to be undertaken include:    
 
1. Natural Environment  

 
a. General Study Area and Development Study Area.  Collect and review secondary 

source policy and background information including:  

 Historic air photos.  

 Environmental reports relevant to the study area.  

 Databases and monitoring information (e.g., NHIC / Biodiversity Explorer, MNR, 
GRCA, Region, City, Ontario Breeding Bird Atlas [OBBA], Ontario Herpetofaunal 
Atlas).   

 Other relevant information (e.g. naturalist group species records / observations). 
 

b. Development Study Area1 and portions of the General Study Area (as noted in text / 
figures) – refer to “Natural Heritage Survey Locations” figures for clarification.  Undertake 
a minimum of 2 years2 of detailed, multi-season field surveys, following accepted 
protocols and guidelines (e.g. relevant EIS Guidelines, Ecological Land Classification 
(ELC), Ontario Wetland Evaluation System [OWES] OBBA, OMNR Significant Wildlife 
Habitat Technical Guide, MNR Natural Heritage Reference Manual).  The field program 
includes the following components:   

 

 Aquatic Resources  
o Although no defined watercourses are present in the Development Study Area, 

ephemeral and permanent ponds are present.  In addition, there are several 
watercourses on adjacent lands: Cruickston Creek, Newman Creek and Devil‟s 
Creek.  The following aquatic surveys are proposed: 
 Aquatic habitat characterization / mapping: ponds within Development 

Study Area; Newman Creek (upstream of Blair Road); Devil‟s Creek 
(between Blenheim Road and CPR crossing). 

 Brook Trout spawning surveys: Newman and Devil‟s Creek (in areas 
described above). 

 Benthic Macroinvertebrate Surveys: ponds/wetlands within Development 
Study Area; Newman and Devil‟s Creek (in areas described above). 

o Vernal and permanent ponds will be further characterized through the wildlife 
surveys discussed below. 

 
 

                                                
1
 Excluding the portion of Barrie‟s Lake and lands south of Blenheim Road within the DSA 

2
 Except as noted otherwise 
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 Surface Water  
o Continuous water temperature monitoring within the Cruickston, Newman and 

Devil‟s Creeks (locations shown on Figure 4)  
o Water quality grab sampling (Total Suspended Solids), within the Cruickston, 

Newman, and Devils Creeks (8 times per year), and water quality grab sampling 
(nutrients) within depressional wetland features (3-4 times per year), all as 
illustrated on Figure 4 

o Water level measurement within depressional wetland features as illustrated on 
Figure 4 

 

 Vegetation and Flora  
o Three-season botanical inventory: spring (including woodland ephemerals), 

summer and autumn; keyed to vegetation communities. 
o Vegetation community delineation, classification and description – using the 

Ecological Land Classification (ELC) System for Southern Ontario.  
o Wetland delineation and description.  Wetland delineations will consider spring 

and summer growing conditions.  The identification, delineation and mapping of 
wetland communities will utilize the ELC system, Ontario Wetland Evaluation 
System (OWES), and GRCA Wetland Policy.   

o Delineation of natural heritage features in consultation with City, Region and 
GRCA staff and appropriate policies and guidelines3.  

 

 Wildlife  
o Incidental wildlife observations as recorded during any/all site visits. 
o Wildlife habitat descriptions / assessment. 
o Herpetofauna 

 Spring calling amphibian surveys (Marsh Monitoring Program protocol).  
 Early spring salamander surveys: vernal pond assessment / trapping; pitfall 

trapping (movement / migration surveys). 
 Road / mortality surveys (March – July). 
 Turtle basking / movement surveys (April – June + incidental observations) 
 „Cover board‟ surveys (April – November). 

o Avifauna 
 Winter / spring owl surveys.  
 Migrant surveys (spring, late summer / fall).  
 Breeding bird surveys (late spring / early summer) – using OBBA protocols. 
 Raptor surveys (as part of breeding bird surveys). 
 Crepuscular bird surveys (summer). 

o Lepidoptera and Odonata 
 Late spring / summer surveys. 

o Mammals 
 Badger habitat assessment (fall 2010 / spring 2011). 
 Incidental observations as recorded during any site visit. 

 
Figures 2a and 2b identify natural heritage survey locations.  Figure 4 identifies flow, 
temperature, water level, and water quality sampling locations. 

 
c. Data analysis and evaluation, including the following:  

 Results will be presented on 1:10,000 (or larger) current aerial photography. 

 Preparation of floral and faunal inventories, keyed to vegetation communities and/or 
habitat units. 

 Discussion of Floristic Quality Index (FQI). 

                                                
3
  Note: delineation of natural features completed in September/October 2010 with staff from City, Region and 

GRCA in attendance. 
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 Identification / discussion of species and habitats of conservation concern (based on 
relevant municipal, provincial and federal lists most current at the time of report 
preparation). 

 Discussion of terrestrial vegetation, wetlands and wildlife habitat significance and 
sensitivity, including dependencies on areas outside natural features within the 
Development Study Area. 

 Consideration of vegetation – hydrogeological interactions. 

 Consideration of available Species At Risk Recovery Strategies, as relevant to the 
Study. 

 
Attachment “A” provides a detailed description of field survey methodologies and 
subsequent analyses.   

 
2. Hydrology, Geology and Hydrogeology 
 

a. Background review of available information including Ontario Geological Survey, 
Geological Survey of Canada Reports and Source Protection Studies, Regional studies 
and mapping, MOE Water Well records, fish habitat mapping and other reports relating 
to the Study Area  

 
b. Based on the background information, develop a conceptual understanding of the 

geology and hydrogeology including physiography, topography, relief, slope, land use, 
springs, surface and sub-surface drainage, etc. of the area through completion of:  

 Geological cross sections and classification of geologic units (type, distribution, 
thickness, etc.)  

 Identification of aquifers and aquitards 

 Review of aquifer vulnerability mapping   

 Identification of recharge and discharge areas  
 

c. There are 43 monitoring wells and 35 mini piezometers being installed.  The monitoring 
wells will be drilled at depths of less than 8 metres (14 wells) and between 8 metres and 
20 metres (29 wells).  The wells are installed near pond, wetland and groundwater seep 
areas.  The objectives of the wells are to:    

 

 Confirm seasonal maximum groundwater table elevation 

 Determine shallow groundwater flow direction 

 Confirm depth and thickness of soil types within all boreholes 

 Assess vertical groundwater gradients and seasonal variation  

 Assess connection between surface water features on the property and shallow 
groundwater 

 Assess linkages between depressional wetland features and groundwater 

 Determine background groundwater quality through collection of samples from 8 on-
site monitoring wells and 4 neighbouring residential wells .  Groundwater samples 
from these  monitoring wells, to be analyzed for metals, anions and general 
chemistry.   

 Determine in-situ hydraulic conductivity of the shallow aquifer by completing a 
rising/falling head test at each monitoring well location  
 

Proposed borehole locations are presented on Figure 3, and were determined based on 
knowledge of stratigraphy, topography, production well sensitivity mapping, potential 
groundwater recharge/discharge location, land ownership and accessibility.  The 
boreholes will be completed using hollow stem auger with split spoon sampling or using 
PQ coring.  LVM-Naylor field personnel will be on-site for the logging of the boreholes 
and to observe monitoring well installation.  Each well will be finished with above ground 
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lockable steel protective casings.  Each well will be developed by LVM-Naylor field staff 
and located by GPS, and top of pipe survey. 

 
 

d. Continous flow monitoring at three (3) locations, as shown on Figure 4.  Baseflow and 
manual streamflow (for flow monitoring station calibration) measurements at seven (7) 
locations, as shown on Figure 4. A summary of the purpose of each station is provided 
in Attachment B. 
 

e. Preliminary geotechnical conditions summary including blow counts, etc. for issues 
related to future structures. 

 
f. Data assessment including presentation of hydrogeological information with maps, cross 

section, groundwater flow patterns, hydrographs and groundwater susceptibility.  The 
analysis will calculate a surface water balance on a surface water catchment level and 
will included infiltration values, Reasonable Use Calculations (RUC) for potential chloride 
impacts, evaluation of potential risk at water supply aquifers within the area, and 
evaluation of groundwater recharge and discharge zones.  A numerical groundwater flow 
model will not be prepared as part of this Study, however data collected through 
fieldwork will be provided to the Region as input into their studies.    

g. The monitoring network will be evaluated during data assessment phase and those wells 
not required for long term monitoring will be decommissioned by a licensed water well 
contractor according to O.Reg.903. 

 
3. Hydrology 

   
a. Update watershed and catchment mapping based on current topographic information 

and land use.  
  

b. Determine and update watershed modeling parameters (GAWSER) as required. 
 

c. Prepare updated existing conditions event-based hydrologic model with the 2-year 
through Regional Storm events for each creek system.  A continuous simulation model 
will also be prepared for these systems. 
 

d. Install and maintain continuous flow gauges (see Figure 4) to assist in model verification 
(assume minimum six to eight months will be sufficient for this purpose).  Requirements 
for additional gauging will be considered in consultation with the Technical Steering 
Committee. 
 

e. Install and maintain rain gauge and air temperature monitoring station for local 
meteorological data collection (non-winter months only, winter data from closest 
available Environment Canada [EC] gauge). 
 

f. Validate/refine hydrologic model representation of subwatersheds results using the 
gauged data (local or EC data) and updated hydrologic model 
 

g. Review of potential best management practices with respect to previously established 
watershed and subwatershed targets in other locations and current regulations and 
standards.  
 

h. A technical meeting will be held with GRCA to finalize existing hydrology and initiate 
stormwater management criteria and concepts.  
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4. Floodplain Hydraulics 

 
The floodline delineation study will be completed for the extent of Devil‟s Creek, Newman Creek 
and Cruickston Creek watercourses: 
 

a. Technical meeting(s) with GRCA will be held to discuss the initial modeling and review of 
study limits. 
 

b. Obtain available creek crossing information from the City and complete a topographic 
survey of any remaining existing creek crossings.  The 0.5m contour interval topographic 
mapping prepared for the Regional Municipality of Waterloo in 2006 (or 2009) will be 
used to prepare model cross sections through the Study Area.  This mapping is 
generally produced from ground controlled aerial photography which is generally 
accurate and reliable for this study.  This topographic information will be supplemented 
with the hand measurements of representative low-flow channel sections in order to 
complete the hydraulic modeling.    
 

c. Review existing cross section data (from any available current modeling) and update 
with new information as required 
 

d. Determine/confirm watershed modeling parameters (HEC-RAS)  
 

e. Prepare ultimate conditions HEC-RAS model  
 

f. Map floodplain for Devil‟s Creek, Newman Creek and Cruickston Creek.  
 
 

5. Fluvial Geomorphology/Erosion Assessment 
 
The following assessment will be completed for the extent of Devil‟s Creek, Newman Creek and 
Cruickston Creek watercourses: 

a. Review background reports, maps, and any previously collected information at a broad 
spatial and temporal scale to enable an understanding and synthesis of recently 
completed studies and relevant supporting information.  Information to be reviewed will 
include:  a) existing watershed and stormwater management studies; b) background 
data such as City Official Plan, Devil‟s Creek Watershed Enhancement Program (1997), 
and other environmental reports; c) topographic mapping; d) detailed site and 
topographic information; e) floodplain mapping; f) hydrologic modeling; g) soils mapping; 
and h) background file information on natural heritage features in the area  
 

b. Reach delineation, if available from previous studies, will be reviewed and refined as 
necessary using topographic mapping and air photos.  The reaches will form the 
framework for a systematic evaluation and a basis for management and restoration.  
Each identified reach will be classified following Rosgen Level 1 method and Schumm‟s 
Channel Evolution Model.  The reaches and classifications will be re-assessed after the 
field program has been completed  
 

c. Historic assessment, including migration and 100-year erosion rate determination to 
identify past alterations and channel planform.  This facilitates the understanding of how 
and why the channel came to occupy its current position, along with aiding in predictions 
of where it will be in the future.  This assessment would include several sets of historic 
photographs (e.g., 1954, 1978, and most recent)  
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d. To confirm and refine results of the desktop analyses, rapid field assessments and field 
reconnaissance will be conducted to confirm the reach setting and the dominant 
geomorphic processes impacting the reach. Two rapid assessment techniques will be 
applied to this Study: Rapid Geomorphic Assessment (RGA) and Rapid Stream 
Assessment Techniques (RSAT).  As part of this evaluation, areas of active channel 
adjustments (e.g., erosion, deposition) will be inventoried.  At this stage, any constraints 
representing potential challenges to the rehabilitation process (e.g. confined corridor or 
valley setting, channel entrenchment, site accessibility) will also be documented.   
 

e. In order to better quantify channel dynamics, detailed field assessment is required at 
several sites.  The selected sites would be subjected to the following detailed 
investigation: 

 Substrate characterization A profile survey of each site  

 Digital photos will be taken at each site 
 
Characterization of the bed and banks and documentation of any other 
features that may be affecting flow and sediment movement will be 
completed. The data would be of sufficient detail to enable subsequent 
analyses of channel processes. It is important to note that the field work 
would be strategically located to enable the quantification of instream 
processes at the primary erosion site, such that boundary conditions and 
the forces acting upon them could be thoroughly assessed. Additional field 
work would be completed both upstream and downstream of the primary 
area, such that broader context is gained. This would be used to compare 
against the site of concern as well as being used to ensure any 
downstream implications are minimized. 

 
f. Stream data analysis, which will include summarizing, analyzing and interpreting the 

collected data with respect to channel process and function. The analyses would enable 
quantification of the physical processes occurring in the creek, including the 
determination of instream flow targets and erosion thresholds. Furthermore, results from 
this data analysis will characterize channel stability and contribute to the determination 
of a dynamically stable channel form.  This would typically include an analysis of 
geomorphic relations such as existing bankfull channel dimensions, bed morphology and 
energy gradient.  These parameters would then be used to determine geomorphic 
thresholds for sediment transport.  

 
g. Using the current topographic mapping and aerial photography a meander beltwidth 

assessment would also be completed for the study area.  
 

h. Risk assessment and interpretation of channel dynamics, which would summarize and 
integrate the work completed for the project. The detailed field work would be 
synthesized to better quantify channel processes. This would enable the determination 
of cause-effect relations for erosion through the site.  Ultimately, this work would provide 
a comprehensive understanding of channel dynamics and an explanation of channel 
erosion. This would then enable decisions to be made regarding the next steps, 
including a review of the stormwater management strategy and potential stream 
restoration opportunities. This may involve providing guidance on any areas of extreme 
instability or necessary areas of protection. Input into the design would involve desired 
channel dimensions and configuration to ensure optimum function. 

 
6. Natural System Linkages and Functions 

  
a. Delineate natural environment features and identify their ecological functions within the 

natural heritage system, including description of contiguous natural areas and existing 
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corridors and linkages.  Existing corridors are considered to include both naturally 
vegetated areas, as well as any routes wildlife habitually take across areas with no 
natural vegetation.  This analysis will include general comment on corridors and linkages 
in the broader General Study Area, based on secondary source information.   
 

b. Confirm and/or refine City and Regional Official Plan mapping and develop 
environmental constraint mapping.   

 
c. Establish general environmental setbacks – to be confirmed or refined at subsequent 

stages of planning (e.g. satisfy requirements of a comprehensive EIS).  

d. Identification of natural areas, or lands immediately peripheral to them, and opportunities 
for enhancement or linkages for restoration and identify recommendations for how areas 
can be enhanced or restored. 

e. Evaluate undesignated natural areas using the criteria for Environmentally Sensitive 
Policy Areas and Locally Significant Natural Areas. 

 
7. Transportation Network 
 

a) Pre-study consultation meeting with Regional and City staff 
b) Undertake Traffic Forecasting: Based on traffic generation data published by the Institute 

of Transportation Engineers, forecast AM and PM peak hour traffic volumes at all new 
access points and specific intersections of: 
· Blair Road and George Street; 
· Blair Road and Princess Street; 
· Blair Road and Bismark Drive; 
· Blair Road and Grant Street; 
· Blair Road and Blenheim Road; 
· Dickie Settlement Road and Roseville Road; 
· Regional Road 71 and Roseville Road; 
· Parkwood Drive and Blenheim Road; 
· Salisbury Drive and Parkwood Road; 
· Rosslin Road and Newmann Drive; 
· Rosslin Road and Princess Street;  
· Rosslin Road and Bismark Drive; 
· Westcliff Way and Neuman Drive; Westcliff Wayy and Bismarck Drive; and 
· Cedar Street and Kent Street. 
 

c) Future background traffic forecasts will be undertaken based on any recently completed 
studies in the area or assumed background traffic increase rates agreed to by the City 
and Region.  Additionally, consideration will be given to any other known planned or 
approved developments in the area and the unit forecasts of the Community Plan 
concept.   
 

d) Operational Analyses: Using the traffic forecasts developed in Task c), evaluate the 
operation of the intersections.  
 

e) Evaluation of public transit services (existing and proposed) and bicycle and pedestrian 
networks that will serve and connect the community to the wider municipal and regional 
network. 

 
f) Identify any road improvements required to accommodate anticipated / future 

development. 
 
8. Water and Wastewater Servicing  
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a) Review and summarize existing water distribution system, including water supply 

pressure and fire protection demand, and storm and sanitary wastewater servicing within 
study area and required to service the study area. 

 
b) Identify constraints and opportunities with respect to available servicing options.  
 
c) Identify preferred internal major water main system and sanitary sub-trunk system.  
 
d) Identify preferred external servicing option in accordance with EA process and public 

consultation. 
 
e) Provide Storm Water Master Plan, detailing preferred location(s) of storm water facilities. 

 
9. Noise Assessment 
 

a) Obtain and review traffic data (road and rail). 
 
b) Establish noise levels and assess impacts and mitigative measures. 
 
c) Completion of a stationary noise assessment as it relates to aggregate extraction 

operations in proximity to the Development Area 
 
Step 4: Targets 
 
Establish guideline direction e.g. buffers, setbacks, permitted uses in/adjacent to natural areas 
etc.) for the Development Study Area and General Study Area to achieve the objectives of the 
study.    
 
Tasks include: 
 

 Obtain and review conditions from existing monitoring programs.   

 Recommend management objectives/targets for water quality control, water quantity 
control, erosion control, water balance conditions 

 
 
Step 5: Alternatives and Recommended Management Plan and Community Plan  
 
An evaluation of alternative management plans will be provided in this section.  Opportunities 
for proposed land use, transportation network, infrastructure and trails will be discussed in terms 
of groundwater recharge and quality, surface water quality and quantity, structural and 
ecological integrity of watercourses and immediately surrounding environmental features 
including ecological connectivity and recommendations for restoration.  This section will also 
include detailed discussion of stormwater management measures and a recommended 
stormwater management strategy.  This section will then identify the preferred environmental 
and servicing plan for Cambridge West.   
 
Tasks include:   

1. Prepare hydrologic model for proposed conditions  
2. Review stormwater management practices, and identify stormwater management facility 

locations  
3. Recommend stormwater management criteria and practices to mitigate proposed 

condition impacts for the Development Study Area relating to:   

 Water quality control (including thermal mitigation)  

 Water quantity control 
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 Erosion control (channel and from development areas) 

 Water balance 

 Drainage constraints such as external drainage areas, outlet/discharge locations and 
changes in drainage conditions  

4. Identify natural enhancement and restoration opportunities   
5. Review potential direct and indirect impacts to natural environment features/systems 

according to  

 Potential impact  

 Proposed mitigation measures  

 Residual effects   
6. Conduct modeling and analysis of traffic impacts and required improvements (compared 

with do nothing - speed, delay/capacity/level of service, etc.).   
7. Traffic modeling will assist with assessing potential noise implications 
8. Assess potential road and railway noise impacts and mitigative measures 
9. Evaluate water and wastewater servicing alternatives and develop a preferred servicing 

strategy 
10. Establish criteria to evaluate alternative management plans and select preferred 

alternative. 
 
This section will establish the draft management plans of the MESP and a draft Community Plan 
based on the preferred alternative and information provided in previous sections of this report.   
 

Tasks include:   
 

1. Develop a draft Greenspace Plan and Natural Areas Strategy that includes any 
applicable elements of the Regional Natural Habitat Network (e.g. Environmental 
Preservation Area, Environmental Sensitive Policy Area) and Locally Significant Natural 
Areas and management recommendations for those natural heritage features. 

2. Develop a draft Master Stormwater Management Plan and Drainage Plan (including 
potential retrofit of the existing Newman Creek SWM pond) 

3. Develop a draft Servicing Plan for water supply, sanitary sewerage, stormwater 
management and roads for the Development Area that is complete to “Notice of 
Completion: of the Class EA Planning and Design Process where necessary. 

4. Develop a draft Community Plan, including: 
 

 Land Use and Development Concept, including population and housing yield 
mix/densities, road network, open space, park area and trail opportunities and 
consideration of complete community objectives. 

 Specific implementation schemes and responsibilities for all recommendations. 
 The type and scope of background studies to be submitted in support of 

development applications (e.g. noise studies). 
 Timing and responsibilities for future studies. 
 Phasing of development and servicing.  
 Policies to incorporate key recommendations of studies, as required.  
 Recommended modification to existing planning documents (e.g. Official Plan). 

 
A Public Information Centre will be scheduled to allow public input on the draft MESP and 
Community Plan.   

 
Step 6: Implementation and Monitoring Plans 
 
Prepare the Implementation Strategy and Monitoring Plan with specific time frames and 
responsible parties.  Prepare implementing Official Plan Amendment. 
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Phase 3:  Study Finalization and Implementation 
 
Step 7: Final Plan/Presentation to Council  
 
Produce final Master Environmental Servicing Plan, Community Plan, Implementation Strategy, 
Monitoring Plan and Official Plan Amendment.   
 
Present to Cambridge Council (and potentially Regional Council) at a public meeting for 
approval.  The project team will work with the City to prepare „Notice of Study Completion‟ and 
advise public of study completion to address the Class EA and Planning Act requirements. 
 
Public Consultation 
 
The Master Environmental Servicing Plan and Community Plan process requires public 
consultation to ensure resident and stakeholder interests and comments are considered and 
meet the requirements of Class EA document.   The public will have opportunity to review and 
provide comment to the Master Environmental Servicing Plan and Community Plan at various 
stages of the process.  Public comments will be compiled and summarized in a report to Council 
and form part of the public record in accordance with Class EA requirements.  
 
Public Open Houses will be held in accordance with Class EA requirements and will include the 
following:  
 
1/ Study Commencement Open House, including a Notice of Study Commencement; 
2/ Presentation of Draft MESP and Community Plan; 
3/ Presentation to the public prior to Council consideration of the Master Environmental 

Servicing Plan and Community Plan.   
 
The timing, format and venue for the Public Open Houses will be determined in consultation 
with City staff and the Steering Committee.     
 
The City‟s Environmental Advisory Committee (CEAC) and Regional Ecological and 
Environmental Advisory Committee (EEAC) will be consulted at appropriate periods during the 
study. 
 
Step 8: Knowledge and data transfer for the Project Team to municipal and agency staff. 





Cambridge West Master Environmental Servicing Plan   Technical Work Plan 
Attachment A – Natural Environment Methodologies 

 

 

1 

Attachment “A” 
Technical Work Plan  

Cambridge West Master Environmental Servicing Plan  

 

1.0 NATURAL ENVIRONMENT STUDY METHODOLOGY 

Natural environment features and functions within the Study Area will be characterized 

and evaluated using a combination of background information and a comprehensive, 

multi-season, multi-year field survey program.  To provide a more robust 

characterization of baseline conditions, field data collection was initiated in 2008 and is 

ongoing.  To date, field surveys have been undertaken on more than ninety-five (95) 

separate dates. Survey locations are shown on Figures 2a (Aquatic) and 2b (Terrestrial). 

2.0 BACKGROUND INFORMATION REVIEW 

Relevant background information, including agency databases and previous studies, will 

be reviewed and integrated into the final report.  Key documents and information 

sources include: 

 Natural Heritage Information Centre (NHIC) and Biodiversity Explorer 

database and mapping 

 Ministry of Natural Resources – database records and resource mapping 

 Region of Waterloo files 

 Grand River Conservation Authority - resource mapping 

 Federal Species at Risk Mapping from the Conservation Ontario website 

 Current and historical aerial photography 

 Provincially Significant Wetland (PSW) Evaluation documents  

 Devil‟s Creek Watershed Enhancement Program Final Report (1997) 

 Devil‟s Creek Environmental Study Report (May 1992) 

 Devil‟s Creek Sanitary Trunk Sewer Site Remediation Monitoring Report 

(1998) 

 Devil‟s Creek Monitoring Report (January 2000) 
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 City of Cambridge Stormwater Management Master Plan (currently in 

process) 

 EIS Reports 

 City of Cambridge Official Plan 

 Regional Official Plan (2009) 

 Other relevant information (e.g. Cruickston Park / „rare‟ reports)   

3.0 AQUATIC RESOURCES 

Although no defined watercourses are present in the Development Study Area, 

ephemeral and permanent ponds are present.  Several watercourses are present on 

lands adjacent to the Development Study Area: Cruickston Creek, Newman Creek, 

Devil‟s Creek and an un-named tributary to Devil‟s Creek.  To better characterize 

general aquatic baseline conditions and evaluate potential impact of SWM discharge, 

the following aquatic surveys are proposed4: 

1. Aquatic habitat characterization / mapping of the following features (Figure 2a):  

o Ponds / wetlands within Development Study Area;  

o Newman Creek (upstream of Blair Road);  

o Devil‟s Creek (between Blenheim Road and CPR crossing). 

Aquatic habitat assessments will consider the following habitat parameters (as 

applicable): 

o Flow condition, clarity, general gradient and velocities 

o Water temperature monitoring at flow stations (undertaken by MTE) 

o Channel dimensions and general character 

o Morphology (e.g. riffles, pools) 

o Cover opportunities (i.e. woody debris, undercut banks, boulders, aquatic 

vegetation) 

                                                
4
   Note that aquatic surveys are not proposed in Cruickston Creek based on the following rationale: 1) the „rare‟ 

biological monitoring program includes fisheries and benthic sampling in this creek at 3 year intervals (i.e. 2006, 
2009); 2) no fish have been recorded in the creek; and 3) no SWM inputs to Cruickston Creek are anticipated. 
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o Substrate type 

o Bank height, character and stability/evidence of erosion) 

o Riparian vegetation 

o Physical barriers to fish movement 

o Potential specialized and important habitat areas including potential 

spawning habitat, good nursery cover, holding habitat (deeper refuge 

pools) 

o Evidence of groundwater discharge; and, 

o Disturbances, habitat limitations and potential habitat enhancement 

opportunities. 

In consideration of these habitat parameters, watercourses will be assessed on a 

reach by reach basis, and ponds will be assessed using representative habitat 

pond segments.  

Reaches and pond segments are defined by homogeneous habitat (i.e. channel 

form, morphology, riparian vegetation/cover, as applicable).  Detailed aquatic 

habitat mapping / descriptions will be completed within each reach / segment or 

representative portions within each reach / segment (mapped portions generally 

50 m to 100 m in length).  These assessments will also include representative 

photographs for each mapped section of the channel / pond, and additional 

photographs along the length of each reach / segment.  

 

Aquatic habitat assessments were initiated in fall 2010. 

2. Spawning / redd surveys are being undertaken in Newman Creek, Devil‟s Creek 

(in sections described above) and in the un-named tributary of Devil‟s Creek 

upstream of the existing SWM pond (in the Grandview Hills subdivision) to 

assess the presence of Brook Trout in watercourses in the General Study Area 

(Figure 2a).    

With this approach, suitable reaches (i.e. with open water and/or groundwater 

upwellings) are walked between October and December; observations of 

spawning trout or evidence of redds (scrapes along the rocks/gravel substrate) 

are noted.  General habitat characteristics are recorded at each of the possible 

redd / scrape locations and representative photographs are taken.  The locations 

of all potential redds and / or Brook Trout or Brown Trout observations will be 
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mapped and GPS locations shown on report figures.  

 

Spawning surveys were initiated in fall 2010. 

3. Benthic Macroinvertebrate Surveys of the following features (Figure 2a):  

o Ponds / wetlands within Development Study Area;  

o Newman Creek and Devil‟s Creek (in sections described above). 

Benthic invertebrate surveys will be carried out to assess the health of the 

aquatic environment using benthos as indicators of water quality.  Benthic 

invertebrates provide good indicators of water quality because: a) they tend to be 

present in a variety of aquatic systems; b) they are easily collected and identified; 

c) species have a range of tolerances to various water quality parameters, 

including changes in temperature; d) they are exposed to changes in 

environmental conditions; and e) benthic invertebrate communities reflect long-

term water quality patterns in a watercourse or water body rather than short-term 

water quality fluctuations that can occur seasonally or following storm events. 

OBBN Protocol Manual Methodology 

The sampling and assessment protocol to be used is based on the Ontario 

Benthos Biomonitoring Network (OBBN) Protocol Manual (December 2005) 

developed by Environment Canada‟s National Water Research Institute and the 

Ontario Ministry of the Environment. Sampling is to be undertaken by qualified 

staff, trained in the OBBN methodology.  Sampling methodology varies for 

watercourses and wetlands/ponds; each is discussed below. 

Watercourses are sampled within a sampling “reach”, defined as an area large 

enough to encompass three transects comprised of two riffles and one pool.  The 

sampling technique is a traveling kick and sweep method using a “D” frame 

dipnet (mesh 500 μm).  The dipnet is placed in the substrate downstream of the 

surveyor while the surveyor vigorously kicks the substrate to disturb it to a depth 

of approximately 5 cm.  The surveyor sweeps the net back and forth close to the 

area being disturbed so that dislodged invertebrates are carried downstream into 

the net.  The surveyor travels from one bank to the other, traversing the entire 

transect at least once for a total of 3 minutes.  After 3 minutes, samples are 

sieved into a bucket and transferred to mason jars for transport back to the lab.  

Sampling is carried out in each of the three transects, and the invertebrates 

collected in each of these subsamples are pooled to make up one sample for 

each reach.  Active sampling time and length of transects surveyed are recorded.  
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The locations of each transect are recorded using GPS, and representative 

photographs are taken at each site.  

Wetlands and waterbodies (i.e. lakes and ponds) are sampled using “segments”, 

each segment contains several transects or grab locations which comprises one 

sample or replicate.  Three segments are sampled per wetland or per impact 

area and control site.  The sampling technique is dependent on the substrate.  

Stable or mineral substrates (sand, gravel, cobble) are sampled using a traveling 

kick and sweep method along transects perpendicular to the edge of the wetland; 

soft, unstable sediments (e.g. muck or organics) are sampled using a jab and 

sweep technique.  In the kick and sweet method, the surveyor walks a transect, 

vigorously kicking the substrate to disturb it to a depth of approximately 5 cm.  

Alternatively, using the jab and sweep method, the surveyor uses the net to 

disturb the substrate to disturb it to a depth of approximately 5 cm.  In both 

techniques, after disturbing the substrates, the surveyor sweeps the net through 

the water column in the area being disturbed so that dislodged invertebrates are 

captured in the net.  Both techniques use a “D” frame dipnet (mesh 500 μm).  

Sampling should be done for a total of 10 minutes or a sample of 100 animals 

has been collected.  Samples are then sieved into a bucket and transferred to 

mason jars for transport back to the lab. 

In the lab, benthic invertebrates are fixed in buffered formalin (10%) and 

transferred to 100% ethanol approximately 24-48 hours following the initial 

survey to prevent calcareous shells from dissolving. The preserved benthic 

macroinvertebrate samples are then sorted and counted. At a minimum, all 

individuals will be identified to a mix of Classes, Orders, Suborders and Families 

(27 groups as outlined in the OBBN protocol).  Some macroinvertebrates will be 

identified to lower taxonomic levels (Family/Genus/Species), as required for 

some of the analytical indices used. Once identified, metrics / indices will be 

calculated and used to characterize the benthic macroinvertebrate community. 

To assess baseline conditions, three (3) wetland segments will be sampled for 

each pond/wetland, two (2) reaches will be sampled in Devil‟s Creek and 

Newman‟s Creek within the Development Study Area.  Sampling locations will be 

established such that reaches / segments will be sampled at proposed 

stormwater discharge locations (ponds/watercourses) as well as some „baseline‟ 

sites, located further from discharge locations to provide some comparison.  

Sampling will be initiated in fall 2010 and continue in spring 2011.    

4. Vernal and permanent ponds will be further characterized through the wildlife 

surveys discussed below. 
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5. Surface Water Monitoring – conducted by MTE and described above.  Surface 

water monitoring stations complement and supplement the proposed biological 

monitoring locations.  In most areas, monitoring locations are coincident, but 

where sufficient biological baseline information exists (i.e. Cruickston Creek), 

only surface water monitoring is proposed.   

4.0 VEGETATION 

A three season, multi-year botanical inventory and vegetation assessment of the 

Development Study Area has been initiated and will continue through 2011.  Field 

survey dates and tasks will be described in a field survey chronology included in the final 

report. 

The scope of vegetation field work and analyses will include: 

1. Classifying, mapping and evaluating vegetation communities using the Ecological 

Land Classification (ELC) for Southern Ontario (Lee et al. 1998).    

 Vegetation communities within the Development Study Area will be classified 

to „vegetation type‟.  Communities within the Secondary Study Area will be 

classified to „ELC Community Series‟ pending available information. 

 Vegetation communities will be delineated on an air photo base and 

described in the report (e.g. characteristic / dominant flora, age, 

exotic/invasive species, size, rare flora, special features etc.).  

 Vegetation community significance will be evaluated using Natural Heritage 

Resources of Ontario: Vegetation Communities of Southern Ontario 

(Bakowsky 1996) and vegetation community significance listed on the NHIC / 

Biodiversity Explorer website at the time of report preparation. 

2. Completion of a botanical inventory and preparation of a vascular plant species list. 

 A comprehensive, multi-season botanical inventory (April through October) 

will be undertaken within the Development Study Area.  Within the General 

Study Area, flora will be described using secondary source information, as 

available. 

 A vascular plant species list, by vegetation unit or unit grouping, will be 

included in the report.    
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 Plant species status will be evaluated using the Region of Waterloo Listing of 

Significant Vascular Plants (1999) for regional significance; the NHIC website 

for provincial rarity ranks (i.e. S-Ranks); the Species At Risk in Ontario list 

(MNR – current list at time of report preparation) for provincial status 

designations; and the Canadian Species At Risk list (COSEWIC – current list 

at time of report preparation) for national status designations.   

3. Delineating natural area driplines and wetland limits.  Preliminary wetland limits 

will be determined, using spring and summer field surveys, based on dominant 

vegetation, per ELC habitat classifications / Ontario Wetland Evaluation System 

(OWES) guidelines / Region of Waterloo‟s draft Greenlands Network 

Implementation Guideline, and confirmed in the field with review agency staff 

and/or municipal staff prior to survey.  Wetland data collected as part of this 

study will be made available to the MNR.  

4. Butternut Tree Assessment.  Individual Butternut (Juglans cinerea) trees within 

the Development Study Area will be located by GPS, mapped on an air photo 

base and described / evaluated using the Draft “Butternut Health Assessment in 

Ontario – Finding Retainable Trees” (The Foundation for Butternut Recovery 

2008) where trees are within potential areas of impact – as informed by MNR 

guidelines / direction at the time of report preparation.  

To date, vegetation / botanical surveys have been completed in the Development Study 

Area on fifteen (15) separate dates in 2008, 2009 and 2010. 

5.0 WILDLIFE  

Wildlife resources will be evaluated using a review of background material, combined 

with comprehensive, multi-year, four-season field inventories and habitat assessments 

through 2011.  Field survey dates and tasks will be described in a field survey 

chronology included in the final report.  Specific protocols are described below.  

Additional specific surveys for target species of conservation concern may be identified, 

pending review of background information and agency liaison (i.e. if existing records 

confirm or suggest potential for presence of species of conservation concern). 

A substantial number of herpetofaunal and avifaunal surveys have been completed in 

2008,2009 and 2010.  A full chronological listing will be provided in the report. 

5.1 Avifauna 

Avifaunal field work, including breeding bird surveys, winter owl surveys, migrant 

surveys, crepuscular surveys, marsh bird surveys and incidental observations, will be 

conducted in multiple seasons through 2011.  Observations of avian species will be 
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recorded during all field surveys, including breeding bird and other surveys conducted 

within the Study Area.   

To date, avifaunal surveys have been completed in the Development Study Area on 

more than 20 separate dates from 2008 - 2010:  

 Ten (10) breeding bird surveys (May - July) – includes other „sub-groups‟ (e.g. 

raptors, marsh birds);  

 Ten (10) migrant / breeding bird surveys (March-May; August – September); 

 Two (2) owl surveys (March); 

 One (1) Crepuscular bird survey (July); 

Breeding bird surveys have been undertaken by qualified, experienced staff under 

appropriate weather conditions.   Survey locations are shown on the attached Figure.  

These areas are thoroughly covered by walking random transects and recording 

presence, abundance and level of breeding evidence (using Ontario Breeding Bird Atlas 

[OBBA] protocols).  Additional evidence of breeding activity will be recorded in 2011, 

during breeding bird and other surveys.   

Winter / early Spring Owl surveys have been undertaken in suitable forest / plantation 

habitat, recording presence, abundance and level of breeding evidence (using OBBA 

protocols).  Additional evidence of owl breeding activity will be recorded during other 

field visits in 2011, as observed. 

Marsh bird surveys have been undertaken by qualified, experienced staff under 

appropriate weather conditions during breeding bird surveys in all study years.  

Additional targeted marsh bird surveys (using call-playback protocols) will be undertaken 

in 2011.  Survey locations will target suitable large wetland / pond units on site.   

Crepuscular bird surveys have been undertaken in suitable habitat, targeting Whip-

poor-will and Common Nighthawk.  Presence, abundance and level of breeding 

evidence (using OBBA protocols) were recorded.  One survey has been completed to 

date (July 2010); two additional targeted surveys are planned for the 2011 season.  

Additional evidence of presence and breeding activity of these species will be recorded 

during other field visits in 2011, as observed. 

Migration surveys / Incidental observations have been undertaken to supplement 

other avifaunal surveys.  Species, abundance and habitat notes are recorded, by unit / 

unit grouping.  These may include evidence of breeding within and outside of the 
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„breeding window‟ for southern Ontario.  For example, additional evidence of raptor 

breeding activity will be recorded during spring 2011 surveys (March-May), as observed.   

Avifaunal species status will be evaluated using: 

o The Region of Waterloo Listing of Significant Breeding Birds (1996) for local 

significance (Waterloo Region); 

o The Ontario Partners in Flight (OPIF) – Landbird Conservation Plan 

(Environment Canada / MNR 2006) for bird species of conservation concern in 

the „Lower Great Lakes / St. Lawrence Plain‟ region; 

o The NHIC / MNR website for provincial rarity ranks (i.e. S-Ranks);  

o The Significant Wildlife Habitat Technical Guide (OMNR 2000) – list of „Area 

Sensitive‟ bird species; 

o The Species At Risk in Ontario list (MNR – current list at time of report 

preparation) for provincial status designations;  

o The national Species At Risk list (COSEWIC – current list at time of report 

preparation) for national status designations.      

An avifaunal inventory, including species recorded by survey unit / unit grouping, 

status and level of breeding evidence, will be included in the final report. 

5.2 Herpetofauna  

Amphibian calling surveys   

Amphibian calling activity will be assessed using the Marsh Monitoring Program (MMP) 

amphibian calling survey protocol (Bird Studies Canada 2003).  Surveys will be 

conducted by qualified experienced staff under appropriate conditions (i.e. dusk/evening 

survey with suitable air temperatures and wind strength).  To ensure detection of all 

species present, surveys are completed three times during the spring and early summer, 

generally at least 15 days apart.  Suitability of timing for amphibian calling will be 

confirmed by referencing other local sites with known amphibian populations and/or 

liaison with other researchers.  Following guidelines of the MMP, night time air 

temperatures are ideally greater than 5°C for the first survey, 10°C for the second 

survey, and 17°C for the third survey.  Each calling station is surveyed for 3 minutes and 

surveys are started one half hour after sunset and completed before midnight.  

Using the MMP, amphibian calling activity is rated as Level 1 (individual calls can be 
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counted, with no overlap), Level 2 (some calls can be counted, some overlap) or Level 3 

(calls continuous and overlapping, individuals not distinguishable). 

To date, nine (9) rounds of amphibian calling surveys have been completed at 9 stations 

within the Development Study Area.  Refer to Figure 2b for amphibian survey station 

locations. 

Road / mortality surveys  

To supplement wildlife surveys, road / mortality surveys will be completed on a portion of 

Blenheim Road / Roseville Road, from the west end of Barrie‟s Lake to the CPR line at 

the east limit of the Development Study Area property.  Refer to Figure 2b   

Though the Development target wildlife group is herpetofauna, all wildlife observed 

during these surveys will be recorded.  Two components of road/mortality surveys are 

proposed to capture the optimal migration/movement period of target herpetofauna.  

These surveys are primarily intended to assess spring amphibian movement to / from 

breeding ponds, including Ambystomid salamanders.  These surveys are completed at 

night (generally 10 pm-2 am) during conditions favourable to amphibian movement (i.e. 

rainy or humid nights).  

Any wildlife / roadkill incidentally observed during other field surveys will be recorded. 

Staff will complete road/mortality surveys in pairs and walk the length of the road to 

ensure all roadkill and live animals are noted.  Due to the generally small size, 

inconspicuous colouration/markings and soft-bodied nature of amphibians, this method 

maximizes the efficacy of the survey compared to observations made while driving.  All 

wildlife found on the road will be identified and recorded using GPS, and live animals 

released away from the road in the habitat towards which they appear to be moving. 

To date, road / mortality surveys have been completed on 13 separate dates in 2008, 

2009 and 2010 (March through July). 

Ambystomid Salamander Surveys 

Based on an historic record of a Jefferson Complex Salamander (not confirmed as 

Jefferson or Jefferson-dominant polyploids), and presence of potentially suitable 

breeding ponds in the Development Study Area, the following Ambystomid salamander 

surveys have been identified:  
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 Visual assessment of ponds for adults and egg masses and pond description 

using standardized data sheets, including observations of the following:  canopy / 

vegetation; pond size (open water vs. ice cover), water clarity, temperature and pH. 

 Vernal Pond Dipnetting for larval salamanders (July) 

 Modified minnow trap surveys, targeting the initial breeding period (March-April).   

In these surveys, funnel traps (modified minnow trap cut with a larger opening or 

mesh traps) are placed in identified vernal ponds.  Traps are set either parallel to 

the pond edge (where adult males are most often found) or in the middle of the 

ponds.   Traps are in place for a maximum of 24 hours (i.e. typically set in early 

morning and checked and re-set or removed the following morning).  All captured 

amphibians are recorded by species, and released back to the pond immediately 

after processing.  

 Pitfall trapping (March / April) - to assess amphibian migration movements to and 

from breeding ponds.  The major movements are in the spring when salamanders 

move from overwintering sites to breeding ponds.  Drift fencing is installed to funnel 

migrating individuals to pitfall traps located along the drift fencing.  Captured 

individuals are then recorded and subsequently released beyond the fencing in the 

direction of travel.  The tasks included in pitfall trap surveys are: 

o Drift fence installation (early March).  Fencing consists of standard 

construction silt fence material anchored at regular intervals with T-bar 

supports or to paige wire.  The bottom of the fencing is heeled into the ground 

to prevent amphibians from moving under the fencing.  Pitfall traps are 

installed along the drift fencing at regular intervals (e.g. 15-30 metre spacing).  

Pitfall traps (4 liter unused aluminum paint can) are buried flush with the 

ground adjacent to the drift fence.  Each pail contains a damp sponge placed 

within a plastic bag to provide a moist shelter area for captured amphibians 

and a pre-cut wooden dowel to provide an escape route for potential small 

predators such as rodents.    

o Traps are opened on suitable nights (rainy / humid) or early morning, and 

checked the following morning.  After checking / sampling, traps are either left 

open (i.e. set) or closed, depending on weather conditions.  Traps are left 

open for a maximum of 24 hours.    

o Trap checking / sampling.  During trap checking, captured amphibians are 

identified, photographed and relevant data recorded.  For Jefferson Complex 



Cambridge West Master Environmental Servicing Plan   Technical Work Plan 
Attachment A – Natural Environment Methodologies 

 

 

12 

Salamanders (JSC), a small tail clip sample is taken for DNA analysis.  

Handling time for each animal is minimized and animals are returned to their 

habitat or released beyond the fencing in their direction of travel immediately 

after sampling.   

Ambystomid salamander surveys have been completed in 2008, 2009 and 2010.   

 Surveys in 2008 included vernal pond assessment and larval dipnetting.   

 Surveys in 2009 included vernal pond assessment and pond trapping at five (5) 

vernal ponds/pond complexes within the Development Study Area (see Figure 2b). 

o In 2009, three Ambystomid salamander species were recorded:  Yellow-

spotted Salamander, Blue-spotted Salamander and Jefferson Complex 

Salamander (JSC).  Based on DNA results, none of the sampled individuals 

was a „pure‟ Jefferson Salamander or Jefferson-dominant polyploid. 

 Surveys in 2010 included vernal pond assessment and pond trapping at five (5) 

vernal ponds / pond complexes and pitfall trapping along 3 fence transects within 

the Development Study Area (see Figure 2b).  

o In 2010, three Ambystomid salamander species were recorded:  Yellow-

spotted Salamander, Blue-spotted Salamander and Jefferson Complex 

Salamander (JSC).  Based on DNA results, none of the sampled individuals 

was a „pure‟ Jefferson Salamander or Jefferson-dominant polyploid. 

 A final year of spring trapping of Ambystomid salamanders is proposed for 2011. 

Artificial Shelter (Cover Board) Surveys  

Potential habitat for two species of ESA-listed snakes has been identified within the 

Development Study Area: Eastern Milksnake and Eastern Ribbon Snake.  A third snake 

SAR is listed for the Region of Waterloo (Queen Snake); however no habitat is present 

within the Development Study area.   

 Eastern Milksnakes, like many other species of snake, are secretive, cryptic 

animals that can be difficult to find outside of key migration periods. Eastern 

Milksnakes are nocturnal animals that hunt actively at night and typically hide 

beneath objects during the day.  The most effective way of surveying for Eastern 

Milksnakes is to search for them under or within natural and artificial cover.   
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 The Eastern Ribbonsnake is semi-aquatic and is most frequently found along the 

edges of shallow ponds, streams, marshes, swamps, or bogs bordered by dense 

vegetation that provides cover.  Abundant exposure to sunlight is also required, 

and adjacent upland areas may be used for nesting.  

To minimize disturbance to natural cover and increase potential for observations, 

targeted searches for Eastern Milksnake and Eastern Ribbon Snake (and other snake / 

wildlife species) will be conducted using clusters of artificial shelters (aka „snake cover 

boards‟) at selected locations in the Development Study Area.  Cover boards are 

artificial cover features made from a variety of materials (plywood, carpet, plastic), 

placed in and adjacent to suitable habitat and monitored for wildlife use. 

Cover boards are placed in suitable habitat (e.g. wet meadows, forest clearings, grassy 

fields, forest edges and near ponds) and in different micro-habitat types (e.g. full sun 

exposure, complete shade, adjacent to woody debris) to capture a variety of habitat 

conditions.  Cover boards are often placed on top of woody debris to enable burrowing 

beneath the boards and, where possible, they are placed on existing animal burrows that 

often provide ideal habitat for snakes. 

During surveys, all snakes and other wildlife species found beneath the cover boards are 

documented, and observations on the number of individuals, size/age and behaviour are 

noted.  Surveys are conducted at various times of the day to capture various micro-

climate conditions under the boards and increase survey effectiveness. 

A total of 34 cover boards have been placed in clusters at seven (7) selected sites with 

suitable habitat (refer to Figure 2b).  To date, cover board surveys have been completed 

on four (4) separate dates in 2010.  Regular survey events are proposed for the 2011 

season (e.g. approximately 2-3 week intervals, depending on weather). 

Turtle Basking Surveys  

The wetlands and ponds in the Development Study Area offer suitable turtle nesting and 

basking habitat; the larger pond/wetland feature on the west side of the property also 

offers suitable hibernation habitat.  Based on potential for Blanding‟s Turtle (known to be 

present in the Region), basking turtle surveys are proposed.   

Basking Surveys typically begin in the early – mid morning and end in mid-afternoon.  

Start time is dependent on overnight temperatures prior to the survey and projected 

temperatures for the day of the survey (i.e. cooler overnight temperatures may delay 

temperature increases in the morning, which in turn improved the chances of observing 

basking turtles).  Appropriate survey conditions include warm, sunny or partly sunny 

days with air temperatures between 15° C and 29° C.  Blanding‟s turtles most commonly 
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bask earlier in the season when water temperatures are cool.  As water temperatures 

increase, basking behaviour may diminish.  Basking surveys are typically conducted 

early-mid April through May and early June.  In the event of a Blanding‟s Turtle 

observation, the time, air temperature, sky code, wind scale, estimated distance and 

direction from GPS coordinate, and description of basking features being used are 

noted. 

To date, turtle basking surveys have been conducted on five (5) separate dates within 

the Development Study Area.  Additional basking surveys are planned for the spring – 

early summer 2011 season.  No Blanding‟s Turtles have been observed; however 

Snapping Turtle and (large numbers of) Midland Painted Turtle have been observed in 

ponds within the Development Study Area.   

5.3 Lepidoptera and Odonata 

Butterfly (Lepidoptera – butterflies and skippers) and odonate (Odonata) observations 

have been recorded during other field surveys, predominantly in association with 

avifaunal surveys.  Species and abundance were recorded for each wildlife survey unit / 

unit grouping.  Several targeted Lepidoptera and Odonata surveys were completed in 

2010.  Additional observations during field surveys will be recorded, by unit, in the report.  

5.4 Mammals   

American Badger has been identified as having potential habitat within the Development 

Study Area.  To assess potential use of the site by this species, targeted surveys are 

being undertaken.  The survey methodology used is based on the Draft Recovery 

Strategy for American Badger (2009)5 and discussions with Ron Gould (Aylmer District 

MNR) and Graham Buck (Guelph District MNR) regarding den characteristics and 

survey methods. 

Surveyors search for evidence of Badger use and Badger / prey species dens in 

potentially suitable habitat – including agricultural fields and field edges, cultural meadow 

and woodland edges with sandy substrates.  All den locations are marked with GPS and 

examined for the following characteristics: 

                                                

5  Ontario American Badger Recovery Team. 2009. Draft Recovery Strategy for the American Badger (Taxidea taxus) 

in Ontario. Ontario Recovery Strategy Series. Prepared for Ontario Ministry of Natural Resources, Peterborough, 

Ontario. viii + 24 pp. 
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 “D” shape of burrow entrance (i.e. bottom of burrow entrance is wider than the 

height of the burrow); 

 Large mound (1 m2) of burrow material (e.g. sand and soil); 

 Tracks in the fresh soil; 

 Claw marks along edges of burrow entrance and sides of burrow; 

 Scent reminiscent of mustelids (e.g. skunks and weasels) at active den sites; and 

 Active burrow entrances are free of debris (e.g. leaves). 

In addition, for each burrow: representative photos and dimensions are taken; exteriors 

are examined for claw marks; interior edges were examined for claw marks with a 

flashlight; and interiors were examined for Badger hairs.  

To date, one complete survey of the Development Study area for Badgers has been 

completed (3 dates in fall 2010).  Additional surveys are planned for Spring 2011. 

Non-species targeted mammal observations during other field surveys, including 

sightings and evidence of use (e.g. browse, tracks / trails, scat and burrows) have been 

recorded, by wildlife survey unit / unit grouping. 

Additional mammal observations recorded during 2011 field surveys will be included in 

the report. 
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Attachment “B” 
Technical Work Plan  

Cambridge West Master Environmental Servicing Plan  

 
 
Location Parameter Timing/Frequency Comments 

Surface 
watercourses 

Temperature Continuous - 30 minute 
Increments 

HOBO U22 Water Temp Pro v2, 
Operation range of -20 to 70 

o
C, 

0.2 
o
C accuracy over 0 to 50 

o
C, 

Resolution of 0.05 
o
C over the 

full operating range 

  Total Suspended 
Solids 

1 baseflow and 1 storm 
response flow per season 
(8 per year) 

Stations Q1-Q4, 
Laboratory Analysis, 
1.0 mg/L detection limit 

 Dissolved 
Chloride 

5 times per year 
(seasonal with 2 winter 
samples)  

Stations Q1-Q3, Q5, 
Laboratory Analysis, 
0.1 mg/L detection limit 

 Flow Continuous – 5 minute 
Increments 

Stations F1-F3 – HOBO Water 
Level Logger 

  Manual streamflow – 4+ 
discrete flow events 

Stations B1-B3 – Velocity Probe, 
Continuous Flow Monitoring 
Station Calibration 

  Manual baseflow – 1 per 
season 

Stations B4-B7 – Velocity Probe 

Wetland 
features 

Total 
Phosphorus 

3-4 times per year Laboratory Analysis 

      0.03 mg/L detection limit 

  Total Kjeldahl 
Nitrogen 

3-4 times per year Laboratory Analysis 

      0.15 mg/L detection limit 

 Dissolved 
Chloride 

4 times per year 
(seasonal)  

Laboratory Analysis, 
0.1 mg/L detection limit 

 Water Level Continuous – 6 hour 
increments 

HOBO Water Level Logger 
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Cambridge West Community – Master Environmental Servicing Plan 

 

Terms of Reference 
 

 

1) Introduction 

 

The City of Cambridge and area landowners are undertaking the Cambridge West Master 

Environmental Servicing Plan (MESP).  The objective is to provide the necessary environmental 

and servicing studies to bring approximately 255 acres (103 ha) of designated greenfield lands 

into urban development. 

 

The Cambridge West MESP will be carried out in conformity with the Municipal Engineers 

Association (MEA) Class Environmental Assessment (EA) process.  More specifically, the 

Master Planning approach as outlined in Section A.2.7 of the Class EA document.  The approach 

explicitly recognizes that there are real benefits in terms of better planning when a 

comprehensive approach is followed for studies where it is expected that a series of projects will 

be distributed geographically through the study area and will be prioritized and implemented at 

different stages of development. 

 

In order to meet the study’s goals and objectives, an inter-disciplinary consultant project team 

has been coordinated.  The Project Team includes the following expertise: 

 

Area of Expertise Project Team Member  

Environmental Ecoplans Limited 

Hydrogeological/Geotechnical LVM - Naylor  

Engineering (Servicing, Stormwater Management, 

Noise etc.) 

MTE 

Planning and Public Consultation MHBC Planning  

Traffic Paradigm Transportation Solutions 

 

The project team will work with City Staff, the public, agencies and stakeholders in completing 

the MESP. 
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2) Background 

 

The Cambridge West subwatersheds (Devil’s, Newman and Cruickston Creeks) encompass 

approximately 2025 acres (820 hectares), which lie on the west side of the City of Cambridge 

(see Figure 1).  Approximately half of the subwatersheds area lies outside the City in the 

Township of North Dumfries.  All three of the Cambridge West creeks drain north into the 

Grand River.  The subwatersheds are quite hummocky, and well-drained, with the lands in the 

Township of North Dumfries identified as part of one of the largest and best-quality sand and 

gravel deposits in the Township (Aggregate Resources Inventory Paper 161, 1998).  The 

hummocky areas are internally drained, making delineation of the subwatershed challenging.  

Land use is primarily agriculture in the township and residential in the City.  

 

The Devil’s Creek subwatershed is largely developed as low-density residential within the City of 

Cambridge, with a large Provincially Significant Wetland (Gilholm-SalisburyWetland Complex) 

forming an open space spine along either side of the creek.  The wetlands west of Kent Street 

appear to have no surface water connection to Devil’s Creek but are part of this wetland complex.  

Lands generally west of the existing development, to the City boundary with North Dumfries 

Township are designated and zoned for residential use and owned by development interest, 

comprising approximately 255 acres (103 ha) (see Figure 1). 

 

The natural heritage significance of the lands lying in the Township of North Dumfries has 

recently been recognized by the Regional Municipality of Waterloo for the environmental features 

in the landscape.  They are designated (except for a small portion directly abutting the City of 

Cambridge boundary) as the Blair-Bechtel-Cruickston Environmentally Sensitive Landscape.  The 

Devil’s Creek Watershed enhancement Project conducted for the City of Cambridge in 1996 by 

CH2M Gore and Storrie Ltd. found that the high quality of the aquatic systems of the Devil’s 

Creek is dependent on groundwater infiltration from the west (CH2M Gore & Storrie, Jan. 1997). 

 

The City of Cambridge Staging of Development Report identifies the “Cambridge West 

Community” as a future growth area in the City.  

 

 

3) Purpose of Master Environmental Servicing Plan 

 

The overall purpose of the Cambridge West Master Environmental Servicing Plan (MESP) is to 

guide the development of the remaining designated greenfield lands on the west side of 

Cambridge.  The Cambridge West MESP will include the following: 

 

• Scoped Subwatershed Study  
• Traffic and Transportation Study 

• Servicing (Roads, Storm, Sanitary and Water) Study 

• Community Plan 

  

 

a)  Scoped Subwatershed Study  
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The scoped subwatershed study will provide the comprehensive input of environmental 

considerations into land use planning and servicing.  The primary intent of this subwatershed study 

is to protect, maintain, restore and enhance surface water and groundwater quality and quantity 

through environmentally sound policy development.   The resulting study will provide 

recommendations as to where and how development activity and servicing can safely occur so as 

to minimize flood risks, stream erosion, degradation of water quality and negative impacts on 

natural systems, particularly wetlands and groundwater.   Recommendations will also identify 

opportunities for ecological enhancement and restoration. 

 

For the purposes of the subwatershed study, there will be two levels of study: 1)General Study 

Area and 2) Development Area.  The area of urban development interest is the land within the City 

of Cambridge, west and south of the Canadian Pacific Railway tracks, south of  Westcliff Way and 

Devil’s Creek Drive (see Figure 1).  The General Study Area will include the entire geographic 

area of the Cambridge West (Devil’s, Newman and Cruickston Creeks) Subwatersheds, much of 

which lies outside the City of Cambridge (see Figure 1).  The General Study Area level will be 

used to determine the water drainage function of the subwatersheds in terms of, if and where, the 

hummocky areas spill and how the natural heritage features surrounding and including the 

development lands function.  Hydrogeological assessment is critical to this understanding.  The 

Development Area level will be specific to the development lands in terms of how development 

can proceed respecting the significant features and functions of the natural landscape. 

 

b)  Traffic and Transportation Study 

 

The purpose of the Traffic and Transportation Study will be to evaluate the capability of the 

existing and proposed road network system to service the Development Area.  It will identify road 

improvements required to accommodate future traffic flows as well as any conflicts with 

environmental resources.  

 

c)  Servicing (Water, Sanitary, Storm and Roads) Study 

 

The purpose of the Servicing Study will be to assess the water supply system, sanitary sewer 

system, stormwater management system and road system in a comprehensive Master Plan.  

Individual projects subject to the Municipal Class EA will be identified and completed to “Notice 

of Completion” of the Class EA Planning and Design Process.  

 

d)  Community Plan  

 

The purpose of the Community Plan will be to analyze and synthesize the findings of the 

subwatershed, traffic and transportation and servicing studies to provide a comprehensive land use 

plan for the Cambridge West Community.  It will be completed in sufficient detail to guide and 

direct the preparation of development applications (i.e. plans of subdivision) for the community.  

 

 

4)  Goals and Objectives 
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a)  Subwatershed Study 

 

The goal of the Cambridge West (Devil’s, Newman and Cruickston Creeks) Subwatersheds Study 

is to protect, maintain, restore and enhance the ecological processes and functions and significant 

natural features of the subwatersheds in an environmentally sound and socially and economically 

sustainable manner.  

 

 

The objectives of the Cambridge West Subwatersheds Study are: 

  
• To identify, protect, maintain and enhance aquatic resources; 

 

• To identify, protect, maintain and enhance terrestrial resources; 

 

• To minimize the risk to life and property due to flooding and erosion; 

 

• To preserve significant natural hydrological and hydrogeological systems; 

 

• To utilize an ecosystem-based approach to land use planning and resources 

management in the subwatersheds; and 

 

• To produce an implementation and monitoring plan to guide future development in the 

Cambridge West Community.  

  

The Regional Municipality of Waterloo, through the Regional Official Plan (Section 3.1.4) has the 

following interests in subwatershed studies, which must be considered: 

  
• Protection and management of quantity and quality of groundwater resources;  

 

• Surface water quality with reference to Regional water-taking requirements and the 

capability of receiving streams to assimilate effluent from wastewater treatment plants;  

 

• Identification, protection and management of Environmental Preservation Areas, 

Environmentally Sensitive Policy Areas and Regionally Significant Natural Corridors; 

and 

 

• The implications of development opportunity on the provision of Regional 

infrastructure. 

  

b)  Traffic and Transportation Study  

 

The goal of the Traffic and Transportation Study is to plan for an integrated street network for all 

residents that are safe, convenient, affordable, efficient and energy-conserving while minimizing 

environmental impacts.  This will be done through an analysis of City and Regional facilities in 
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cooperation with the Regional Municipality of Waterloo.  The study will meet all City and 

Regional standards including traffic impact study requirements.  

 

The objectives of the Cambridge West Traffic and Transportation include:  

  
• To identify road improvements including road widenings and intersection 

improvements;   

 

• To ensure road capacity; 

 

• To ensure network continuity and connectivity; and, 

 

• To accommodate transit, bicycle and pedestrian modes of travel in addition to cars.   
 

 

c)  Servicing Studies (Water, Sanitary, Storm and Roads) 

 

The goal of the Servicing Studies is to plan for the provisions of municipal services to the 

developing Cambridge West Community in a timely, systematic, cost-effective manner while 

minimizing environmental impacts. 

 

The objectives of the Cambridge West Servicing Study include:  
 

• To provide municipal water supply to the Cambridge West Development Area utilizing 

and expanding existing infrastructure while avoiding where possible and mitigating 

impacts to the natural environment; 

 

• To provide municipal sanitary servicing to the Cambridge West Development Area 

utilizing and expanding exiting infrastructure while avoiding where possible and 

mitigating impacts to the natural environment; 

 

• To provide municipal stormwater drainage and management for the Cambridge West 

Development Area utilizing best management practices while avoiding where possible 

and mitigating impacts to the natural environment, including chloride impacts; and    

 

• To provide municipal road infrastructure to the Cambridge West Development Area 

utilizing and expanding existing infrastructure while avoiding where possible and 

mitigating impacts to the natural environment. 

 

d)  Community Plan  

 

The goal of the Community Plan is to effectively and sensitively integrate the designated 

greenfield development lands with existing urban development while respecting and protecting the 

surrounding environmental features. 

 



 6 

The objectives of the Cambridge West Community Plan include: 

  
• To identify a vision and design principles for the community; 

 

• To determine the appropriate population and housing yield and mix for the 

development area; 

 

• To design the community with a compact urban form at an appropriate sale that is 

pedestrian-oriented and incorporates parks, open spaces and trails;  

 

• To ensure the preservation and enhancement of all significant environmental features 

identified in the subwatersheds study; 

 

• To ensure the preservation of all built heritage resources within the Development Area; 

and 

 

• To be consistent with Provincial and Regional Policy. 

 

 

5)  MESP Issues and Problem Statements 

 

The following are issues unique to the Cambridge West Subwatersheds, which must be addressed 

through the MESP.  Depending on the issue, it may be addressed in one or more of the component 

studies (subwatershed, transportation, servicing, community plan).  Additional issues may emerge 

once the MESP study has commenced and the consultant completes the background study and 

initial public consultation which must be appropriately incorporated: 

  
• Wellhead protection area - implications for stormwater infiltration and land use. 

 

• Status of enhancements done with Devil’s Creek Subwatershed as part of the trunk 

sanitary servicing project constructed in the mid 1990s and recommendations for future 

work. 

 

• Protection of the receiving streams - Devil’s, Cruickston, Newman Creeks - from 

thermal impacts of stormwater. 

 

• Gilholm-Salisbury and Barrie’s Lake Provincially Significant Wetland Complexes - 

confirmation of boundaries and setbacks. 

 

• A detailed hydrogeological assessment to establish quantity and quality of groundwater, 

groundwater recharge and the amount of groundwater discharge (baseflow) to surface 

water or terrestrial features;  

 

• Status of local populations of regionally and/or locally rare species and their habitat - 

reviewed in consultation with the MNR. 
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• Elements of the Natural Habitat Network per the Regional Official Policies Plan 

(particularly the Blair, Bechtel Cruickston ESL and ESPAs 38, Cruickston Park, 57.  

Barrie’s Lake, 58. Gilholm Marsh and 59.  Devil’s Creek Swamp and Forest) 

confirmation of boundaries, buffers from development.  

 

• Presence of any Regional Environmentally Significant Discharge Areas. 

  

• Location and status of municipal drains. 

 

• Regulated hazards including floodplains and slopes - flooding and drainage issues 

associated with Barrie’s Lake and the wetland complex at the headwaters of Cruickston 

Creek. 

 

• Woodlot protection and vegetation management within the development lands. 

 

• Railway noise.  

 

• Road system capacity, safety and operating efficiency of City and Regional road 

network. 

 

• Potential trail linkages (within the subwatershed and beyond) and interconnection of 

natural areas. 

 

• Rare - status and future plans - respecting and supporting the lands as the City of 

Cambridge develops to its municipal boundary. 

 

 

6)  Study Process 

 

In order to meet the study’s goals and objective, an interdisciplinary Project Team has been 

established to concurrently address environmental, servicing, transportation and land use issues.  

The Team will assess the environmental features and functions as well as existing and proposed 

land uses, which may currently, or have potential to impact the quantity and quality of water in 

Devil’s, Newman and Cruickston Creeks.  The study will be conducted in three phases, as 

described below.  

 

Phase 1:  Study Initiation and Background Report  

  
Step 1: Background Information 

 

Collection and review of existing physiographic, hydrologic, hydrogeologic, natural features, 

servicing, land use, transportation and traffic and regulatory data and information.  Modeling and 

analysis of background conditions. Synthesis, interpretation and integration of existing 

information.  Production of a base plan map for the subwatersheds. Provide a preliminary 



 8 

description of the ecosystem functions and linkages.  Development of a Technical Work Plan to be 

conducted in accordance with established field protocols, mapping standards and reporting 

guidelines.  

 

Step 2: Issue Refinement 

 

Refine issues and problem statements as required.  Refine and prioritize goals and objectives.  

Identify data deficiencies and where they are located.  Familiarize the Technical Steering 

Committee with the existing database and watershed characteristics.  Initial contact with 

stakeholders.  Produce Background Report,.  Public Information Centre #1.  This phase of the 

study will entail an equal level of effort for lands in the general study Area as well as Development 

Area.  

 

Phase 2:  Study and Refine 

 

Step 3: Detailed Study 

 

Commence base line field data gathering and detailed study, inventory and analysis addressing 

hydrology (model to be determined in consultation with the City and the GRCA), flooding, 

erosion, hydrogeologic and baseflow characteristics, fisheries, natural environment and surface 

water quality.  Produce a seasonal and annual water budget.  Gain an understanding of the 

relationship between the biophysical aspects of the subwatersheds and the existing (including built 

heritage resources) and potential land uses in the development area.  Produce detailed mapping of 

the limits of various natural features based on field surveys conducted with GRCA, RMOW and 

City representatives.  Identify opportunities and constraints.  This phase of the study will have a 

more intense level of study on the Development Area as opposed to the General Study Area.  The 

traffic and transportation, servicing and community plan and studies will commence at the detailed 

study step of the MESP.   

 

Step 4: Targets 

 

Establish the targets (e.g. buffers, setbacks, permitted uses in/adjacent to natural areas etc.) for 

both the General Overview and Development Areas necessary to achieve the objectives.  

Investigate and develop management plans, which include practice and measurers to meet 

subwatershed objectives and targets.  Identify on-road cycling lanes, traffic control (e.g. signals, 

traffic calming). 

 

Step 5: Alternatives and Recommended Plan  

 

Evaluate alternative management plans.  Conduct modeling and analysis of traffic impacts and 

required improvements (compared with do nothing - speed, delay/capacity/level of service, etc.).  

Recommend the preferred Environmental Servicing Plan for Cambridge West.  Public Information 

Centre #2. 

 

Step 6: Implementation and Monitoring Plans 
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Prepare the Implementation Strategy and long term Monitoring Plan with specific time frames and 

responsible parties. 

 

Phase 3:  Study Finalization and Implementation 

 

Step 7: Final Plan/Presentation to Council  

 

Produce final Master Environmental Servicing Plan, including an Executive Summary, the 

Implementation Strategy and Monitoring Plan.  Present to Cambridge Council (and potentially 

Regional Council) at a public meeting for approval.  Prepare notice of study completion and advise 

public of study completion. 

 

 

7)  Technical Work Plan  

 

To ensure the level of study is completed with sufficient care and accuracy in accordance with 

established guidelines and protocols.  The Project Team will submit a technical work plan as part 

of Phase 1 of the study. The work plan will identify items, such as:  

  
• Locations requiring detailed topographical survey. 

 

• Location, depth and number of groundwater monitoring wells. 

 

• Location, depth and number of boreholes and piezometers.  It is recommended that a 

combination of drilled boreholes and drive-point piezometers be used to establish 

baseline hydrogeological conditions influencing wetlands within the study area and that 

these be strategically located to correspond with aquatic terrestrial and wetland 

monitoring stations, which should be maintained during development and for a 

specified period after development. 

• Location of aquatic and surface water sampling stations. 

 

• Location and number of terrestrial and wetland monitoring plots. 

 

• A three season botanical inventory is recommended in order to ensure adequate 

coverage of flowering/fruiting times. 

 

• Scheduling of breeding and migratory bird, mammalian, amphibian and reptilian field 

assessments - field surveys should be conducted during migratory and breeding period.  

 

• Data collection protocols and data submission formats.  The identification, delineation 

and mapping wetland communities should be consistent with the Ecological Land 

Classification System for Southern Ontario and the Wetland Evaluation System 3
rd

 

Edition Manual.  The identification, delineation and mapping of all other vegetation 
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community types should be consistent with the Ecological Land Classification System 

for Southern Ontario. 

 

• Fisheries assessment methods. 

 

• The GRCA’s Environmental Impact Study Guidelines will also provide technical 

guidance.  

 

The Technical Work Plan will be reviewed and approved by Technical Steering Committee. 

 

 

8.  Project Management: 

  

A Technical Steering Committee will be established to provide technical direction to the project 

team.  The Steering Committee would include: 

  
• Staff representatives from: City of Cambridge, Township of North Dumfries, Region of 

Waterloo, Grand River Conservation Authority and Ministry of Natural Resources 

• Project team - The Project Team includes qualified and experienced professionals in the 

field of urban planning, ecology, hydrogeology and water resources engineering 

• Landowner Representative(s)  
 

The Technical Steering Committee will be chaired by the Project Team (MHBC Planning).  The 

Technical Steering Committee would meet regularly to review the status of the study, ensure 

coordination, provide direction and determine completion of the technical tasks to complete the 

Study.  The Project Team would produce all materials needed for the meetings.  

 

Stakeholder and Agency Meeting  

 

Stakeholders and agency Meeting(s) will be held to obtain input on Study and the Community 

Plan.  The Project Team will maintain ongoing contact with key technical agencies.  Early 

involvement of technical agencies will assist with the successful completion of the study.  

Stakeholders and agencies may include:  

 

- Grand River Transit 

- Waterloo School Boards 

- Canadian Pacific Railway 

- Ministry of Environment 

- Major utility companies 

- rare 

- Cambridge Municipal Heritage Advisory Committee. 

- Cambridge Environmental Advisory Committee   
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Additional agencies/groups may be identified following the first Public Information Centre initial 

project startup meeting.  Two (2) meetings will be held with representatives of the technical 

agencies.   

 

The Project Team will lead these meetings and the PICs and provide support to the City in relation 

to: 

  
• Facilitating public forums; 

• Maintain mailing lists;  

• Distributing notices and correspondence; 

• Preparing advertisements; 

• Responding to inquiries; 

• Preparing agendas, and taking and distributing minutes; 

• Preparing technical summaries and memoranda;   

• Drafting responses to public comment and/or concerns; 

• Creating display and presentation materials; 

• Providing professional staff to lead presentations and discussions at public forums. 

 

All display boards will be produced in .pdf format for posting on the City’s website. 

 

 

9)  Public Participation and Consultation  
 

The public and members of Council will have opportunities to participate throughout the MESP 

study process and will be encouraged to have input to the study.  The following scheduled 

opportunities will be provided:  

 

1. A Public Information Centre to introduce the project and solicit the input of community 

groups will be conducted.  The initial PIC will be chaired by the ward Councillor and used 

to describe the area, the context and purpose of the MESP, the process to be followed and 

to seek input from area residents and development interest into the study (Phase 1). 

 

2. Following the information gathering process and the development of various options, a 

second PIC will be held to present the findings to the public and receive additional input 

(Phase 2 Step 5). 

3. When the final version of the Cambridge West MESP has been completed a formal public 

meeting will be held with General Committee as part of the presentation of the 

recommended plan.  Copies of the final plan will be available for inspection through the 

Planning Services department (Phase 3, Step 7). 

 

4. Final Notice - A final notice will be given to advise of completion of the Cambridge West 

Community Master Environmental Servicing Plan and Community Plan.  The Cambridge 

West Community Master Environmental Servicing Plan and Community Plan will be 

completed as a Master Plan per the Environmental Assessment in combination with the 

planning process.  
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The PICs will be advertised in the local newspaper and Council and appropriate advisory 

committees will be informed of the time and location.  Individual notices will be mailed to known 

development interests and parties expressing an interest in development proposals in the area.  The 

Clerk of the Township of North Dumfries will be informed of all public and council/committee 

meetings involving the Cambridge West MESP study.  Throughout the process, the public will 

have access to public reports and documents through the consultant and/or City staff.  

 

The input of the Cambridge Environmental Advisory Committee (CEAC) will be solicited through 

presentations to the committee and requests for input at key points of the study.  The completed 

MESP will be reviewed by CEAC prior to consideration by Cambridge Council. 

 

If an amendment to the Official Plan or other planning document is required, that process 

including public involvement should be completed concurrent with the preparation of the MESP to 

avoid duplication and maximize public involvement.  This is also to be done for the Environmental 

Assessment Act process for the servicing studies, which will be completed through the MESP. 

 

 

10)  Adoption 

 

The MESP will be recommended for adoption by Council resolution.  However, matters relating to 

major natural features and elements of the City’s Open Space System may be adopted by 

amendment to the Official Plan or otherwise implemented.  Regional staff will be involved 

throughout the preparation of the MESP as a member of the Steering Committee.  The Regional 

Official Plan directs that portions of watershed studies that deal with Regional interest (quantity 

and quality of groundwater resources; surface water quality with reference to Regional water-

taking requirements and the capability of receiving streams to assimilate effluent from wastewater 

treatment plans; identification, protection and management of EPAs, ESPA and Regionally 

Significant Natural corridors; and the implications of development opportunities on the provision 

of Regional infrastructure), must be approved by the Region prior to the adoption of REGIONAL 

OFFICIAL PLAN Amendment(s), Area Municipal official Plan Amendments approval of Area 

Municipal implementation plans such as the Community Plan that implement the 

recommendations of the Subwatershed Study.  

 

 

11)  Cambridge West Master Environmental Servicing Plan Contents 

 

The product of the study will be a Master Environmental Servicing Plan, which includes:  

 

a) Recommendations for the following, which meet subwatershed goals, objectives and targets: 

  
• Natural system linkages and functions. 

• Surface and groundwater quantity and quality management. 

• Areas suitable for development. 

• Areas of no development and adjacent buffers. 
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• Implications for Regional and city infrastructure (e.g. creek and wetland crossings with 

services). 

• Areas where more detailed site specific Environmental Impact Statements may be 

required to assess development proposals. 

• Best management practices for incorporation into subdivision designs. 

• The enhancement, restoration and/or rehabilitation of natural features.  

• Delineation of and management practices for open space areas and green space 

corridors and trail connections.  

 

b) Delineation on a reconnaissance scale of: 

  
• Recharge areas for the shallow and regional groundwater system. 

• The groundwater resources potential of the area. 

 

c) Information and direction for: 

  
• Ecological integrity and carrying capacity of the subwatersheds. 

• Servicing needs/availability of water/sewerage/transportation (the study shall fulfill the 

Environmental Assessment Act requirements for major public infrastructure works to 

be located within the subwatershed - to notice of completion). 

• A vegetation management strategy. 

 

d) Master drainage and/or stormwater management plans (including retrofits), scoped 

environmental impact studies and other studies/designs for the Development Area. 

 

e) A detailed Environmental Impact Study that provides sufficient analysis to formulate general 

parameters for development through the Cambridge Official Plan, Cambridge West 

Community Plan, zoning by-law, site plan approval and other means of land use regulation. 

 

f) A Green Space Plan and Natural Areas Strategy that includes any applicable Environmental 

Preservation Area, Environmental Sensitive Policy Area, other elements of the Regional 

Natural Habitat Network as well as Locally Significant Natural Area and wetlands boundaries 

mapping and management recommendations. 

 

g) A municipal Servicing Plan for water supply, sanitary sewerage, stormwater management and 

roads for the Development Area that is complete to “Notice of Completion: of the Class EA 

Planning and Design Process where necessary. 

 

h) A Community Plan 

  
• Specific implementation schemes and responsibilities for all recommendations. 

• Recommended modification to existing planning documents (e.g. official plan). 

• The type and scope of background studies to be submitted in support of development 

applications (e.g. noise studies). 

• Enforcement measures.  
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• Timing and responsibilities for future studies. 

• Phasing of development and servicing. 

• A development concept including population and housing yield and mix.  

 

 

i) A Monitoring Plan 

  
• The long-term plan of action and the information basis for assessing whether the Master 

Environmental Servicing Plan objectives and targets are being achieved.  While the 

monitoring plan may include continuous groundwater and surface water monitoring, an 

ecological approach to monitoring is preferred which measures biota such as fish, 

benthic invertebrates and vegetation. 

 

 

12)  Deliverables  

 

The following deliverables will be provided in hard copy and digital formats during this study: 

  
• Notices of Study Commencement, Study Completion and Public Information Centres. 

• Agendas and minutes of all meetings. 

• Technical memoranda for each Steps 1 through 7. 

• Draft Cambridge West MESP Report (Subwatershed Study, Traffic and Transportation 

Study, Servicing Studies - Water, Sanitary, Stormwater and Roads, Noise Report and 

Community Plan) (15 bound copies). 

• Final Cambridge West MESP Report (Subwatershed Study, Traffic and Transportation 

Study, Servicing Studies - Water, Sanitary, Stormwater, Noise Report and Community 

Plan) (15 bound copies). 

 

The Project Team will be responsible for providing this list of deliverables and other deliverables 

mentioned in the Terms of Reference to the satisfaction of the City of Cambridge.  All deliverables 

shall become the property of the City of Cambridge.  

 

All printed materials must be fully reproducible and available to the City in digital format 

(Microsoft Word and .pdf format).  Costs of newspaper advertisements and rooms for public 

meetings will be the responsibility of the City of Cambridge.  

 

 

13)  Timetable 

 

The study shall commence immediate.  The first Technical Steering Committee meeting will be 

held in February 2010. 

 

The first PIC will be held in March/April 2010 and the second PIC will be held in fall, 2010.  The 

consultant will present the final recommendations of the Study to General Committee in 2011. 
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Cambridge West Community – Master Environmental Servicing Plan 

 

Terms of Reference 
 

 

1) Introduction 

 

The City of Cambridge and area landowners are undertaking the Cambridge West Master 

Environmental Servicing Plan (MESP).  The objective is to provide the necessary environmental 

and servicing studies to bring approximately 255 acres (103 ha) of designated greenfield lands 

into urban development. 

 

The Cambridge West MESP will be carried out in conformity with the Municipal Engineers 

Association (MEA) Class Environmental Assessment (EA) process.  More specifically, the 

Master Planning approach as outlined in Section A.2.7 of the Class EA document.  The approach 

explicitly recognizes that there are real benefits in terms of better planning when a 

comprehensive approach is followed for studies where it is expected that a series of projects will 

be distributed geographically through the study area and will be prioritized and implemented at 

different stages of development. 

 

In order to meet the study’s goals and objectives, an inter-disciplinary consultant project team 

has been coordinated.  The Project Team includes the following expertise: 

 

Area of Expertise Project Team Member  

Environmental Ecoplans Limited 

Hydrogeological/Geotechnical LVM - Naylor  

Engineering (Servicing, Stormwater Management, 

Noise etc.) 

MTE 

Planning and Public Consultation MHBC Planning  

Traffic Paradigm Transportation Solutions 

 

The project team will work with City Staff, the public, agencies and stakeholders in completing 

the MESP. 

 



 2 

2) Background 

 

The Cambridge West subwatersheds (Devil’s, Newman and Cruickston Creeks) encompass 

approximately 2025 acres (820 hectares), which lie on the west side of the City of Cambridge 

(see Figure 1).  Approximately half of the subwatersheds area lies outside the City in the 

Township of North Dumfries.  All three of the Cambridge West creeks drain north into the 

Grand River.  The subwatersheds are quite hummocky, and well-drained, with the lands in the 

Township of North Dumfries identified as part of one of the largest and best-quality sand and 

gravel deposits in the Township (Aggregate Resources Inventory Paper 161, 1998).  The 

hummocky areas are internally drained, making delineation of the subwatershed challenging.  

Land use is primarily agriculture in the township and residential in the City.  

 

The Devil’s Creek subwatershed is largely developed as low-density residential within the City of 

Cambridge, with a large Provincially Significant Wetland (Gilholm-SalisburyWetland Complex) 

forming an open space spine along either side of the creek.  The wetlands west of Kent Street 

appear to have no surface water connection to Devil’s Creek but are part of this wetland complex.  

Lands generally west of the existing development, to the City boundary with North Dumfries 

Township are designated and zoned for residential use and owned by development interest, 

comprising approximately 255 acres (103 ha) (see Figure 1). 

 

The natural heritage significance of the lands lying in the Township of North Dumfries has 

recently been recognized by the Regional Municipality of Waterloo for the environmental features 

in the landscape.  They are designated (except for a small portion directly abutting the City of 

Cambridge boundary) as the Blair-Bechtel-Cruickston Environmentally Sensitive Landscape.  The 

Devil’s Creek Watershed enhancement Project conducted for the City of Cambridge in 1996 by 

CH2M Gore and Storrie Ltd. found that the high quality of the aquatic systems of the Devil’s 

Creek is dependent on groundwater infiltration from the west (CH2M Gore & Storrie, Jan. 1997). 

 

The City of Cambridge Staging of Development Report identifies the “Cambridge West 

Community” as a future growth area in the City.  

 

 

3) Purpose of Master Environmental Servicing Plan 

 

The overall purpose of the Cambridge West Master Environmental Servicing Plan (MESP) is to 

guide the development of the remaining designated greenfield lands on the west side of 

Cambridge.  The Cambridge West MESP will include the following: 

 

• Scoped Subwatershed Study  
• Traffic and Transportation Study 

• Servicing (Roads, Storm, Sanitary and Water) Study 

• Community Plan 

  

 

a)  Scoped Subwatershed Study  
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The scoped subwatershed study will provide the comprehensive input of environmental 

considerations into land use planning and servicing.  The primary intent of this subwatershed study 

is to protect, maintain, restore and enhance surface water and groundwater quality and quantity 

through environmentally sound policy development.   The resulting study will provide 

recommendations as to where and how development activity and servicing can safely occur so as 

to minimize flood risks, stream erosion, degradation of water quality and negative impacts on 

natural systems, particularly wetlands and groundwater.   Recommendations will also identify 

opportunities for ecological enhancement and restoration. 

 

For the purposes of the subwatershed study, there will be two levels of study: 1)General Study 

Area and 2) Development Area.  The area of urban development interest is the land within the City 

of Cambridge, west and south of the Canadian Pacific Railway tracks, south of  Westcliff Way and 

Devil’s Creek Drive (see Figure 1).  The General Study Area will include the entire geographic 

area of the Cambridge West (Devil’s, Newman and Cruickston Creeks) Subwatersheds, much of 

which lies outside the City of Cambridge (see Figure 1).  The General Study Area level will be 

used to determine the water drainage function of the subwatersheds in terms of, if and where, the 

hummocky areas spill and how the natural heritage features surrounding and including the 

development lands function.  Hydrogeological assessment is critical to this understanding.  The 

Development Area level will be specific to the development lands in terms of how development 

can proceed respecting the significant features and functions of the natural landscape. 

 

b)  Traffic and Transportation Study 

 

The purpose of the Traffic and Transportation Study will be to evaluate the capability of the 

existing and proposed road network system to service the Development Area.  It will identify road 

improvements required to accommodate future traffic flows as well as any conflicts with 

environmental resources.  

 

c)  Servicing (Water, Sanitary, Storm and Roads) Study 

 

The purpose of the Servicing Study will be to assess the water supply system, sanitary sewer 

system, stormwater management system and road system in a comprehensive Master Plan.  

Individual projects subject to the Municipal Class EA will be identified and completed to “Notice 

of Completion” of the Class EA Planning and Design Process.  

 

d)  Community Plan  

 

The purpose of the Community Plan will be to analyze and synthesize the findings of the 

subwatershed, traffic and transportation and servicing studies to provide a comprehensive land use 

plan for the Cambridge West Community.  It will be completed in sufficient detail to guide and 

direct the preparation of development applications (i.e. plans of subdivision) for the community.  

 

 

4)  Goals and Objectives 
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a)  Subwatershed Study 

 

The goal of the Cambridge West (Devil’s, Newman and Cruickston Creeks) Subwatersheds Study 

is to protect, maintain, restore and enhance the ecological processes and functions and significant 

natural features of the subwatersheds in an environmentally sound and socially and economically 

sustainable manner.  

 

 

The objectives of the Cambridge West Subwatersheds Study are: 

  
• To identify, protect, maintain and enhance aquatic resources; 

 

• To identify, protect, maintain and enhance terrestrial resources; 

 

• To minimize the risk to life and property due to flooding and erosion; 

 

• To preserve significant natural hydrological and hydrogeological systems; 

 

• To utilize an ecosystem-based approach to land use planning and resources 

management in the subwatersheds; and 

 

• To produce an implementation and monitoring plan to guide future development in the 

Cambridge West Community.  

  

The Regional Municipality of Waterloo, through the Regional Official Plan (Section 3.1.4) has the 

following interests in subwatershed studies, which must be considered: 

  
• Protection and management of quantity and quality of groundwater resources;  

 

• Surface water quality with reference to Regional water-taking requirements and the 

capability of receiving streams to assimilate effluent from wastewater treatment plants;  

 

• Identification, protection and management of Environmental Preservation Areas, 

Environmentally Sensitive Policy Areas and Regionally Significant Natural Corridors; 

and 

 

• The implications of development opportunity on the provision of Regional 

infrastructure. 

  

b)  Traffic and Transportation Study  

 

The goal of the Traffic and Transportation Study is to plan for an integrated street network for all 

residents that are safe, convenient, affordable, efficient and energy-conserving while minimizing 

environmental impacts.  This will be done through an analysis of City and Regional facilities in 
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cooperation with the Regional Municipality of Waterloo.  The study will meet all City and 

Regional standards including traffic impact study requirements.  

 

The objectives of the Cambridge West Traffic and Transportation include:  

  
• To identify road improvements including road widenings and intersection 

improvements;   

 

• To ensure road capacity; 

 

• To ensure network continuity and connectivity; and, 

 

• To accommodate transit, bicycle and pedestrian modes of travel in addition to cars.   
 

 

c)  Servicing Studies (Water, Sanitary, Storm and Roads) 

 

The goal of the Servicing Studies is to plan for the provisions of municipal services to the 

developing Cambridge West Community in a timely, systematic, cost-effective manner while 

minimizing environmental impacts. 

 

The objectives of the Cambridge West Servicing Study include:  
 

• To provide municipal water supply to the Cambridge West Development Area utilizing 

and expanding existing infrastructure while avoiding where possible and mitigating 

impacts to the natural environment; 

 

• To provide municipal sanitary servicing to the Cambridge West Development Area 

utilizing and expanding exiting infrastructure while avoiding where possible and 

mitigating impacts to the natural environment; 

 

• To provide municipal stormwater drainage and management for the Cambridge West 

Development Area utilizing best management practices while avoiding where possible 

and mitigating impacts to the natural environment, including chloride impacts; and    

 

• To provide municipal road infrastructure to the Cambridge West Development Area 

utilizing and expanding existing infrastructure while avoiding where possible and 

mitigating impacts to the natural environment. 

 

d)  Community Plan  

 

The goal of the Community Plan is to effectively and sensitively integrate the designated 

greenfield development lands with existing urban development while respecting and protecting the 

surrounding environmental features. 
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The objectives of the Cambridge West Community Plan include: 

  
• To identify a vision and design principles for the community; 

 

• To determine the appropriate population and housing yield and mix for the 

development area; 

 

• To design the community with a compact urban form at an appropriate sale that is 

pedestrian-oriented and incorporates parks, open spaces and trails;  

 

• To ensure the preservation and enhancement of all significant environmental features 

identified in the subwatersheds study; 

 

• To ensure the preservation of all built heritage resources within the Development Area; 

and 

 

• To be consistent with Provincial and Regional Policy. 

 

 

5)  MESP Issues and Problem Statements 

 

The following are issues unique to the Cambridge West Subwatersheds, which must be addressed 

through the MESP.  Depending on the issue, it may be addressed in one or more of the component 

studies (subwatershed, transportation, servicing, community plan).  Additional issues may emerge 

once the MESP study has commenced and the consultant completes the background study and 

initial public consultation which must be appropriately incorporated: 

  
• Wellhead protection area - implications for stormwater infiltration and land use. 

 

• Status of enhancements done with Devil’s Creek Subwatershed as part of the trunk 

sanitary servicing project constructed in the mid 1990s and recommendations for future 

work. 

 

• Protection of the receiving streams - Devil’s, Cruickston, Newman Creeks - from 

thermal impacts of stormwater. 

 

• Gilholm-Salisbury and Barrie’s Lake Provincially Significant Wetland Complexes - 

confirmation of boundaries and setbacks. 

 

• A detailed hydrogeological assessment to establish quantity and quality of groundwater, 

groundwater recharge and the amount of groundwater discharge (baseflow) to surface 

water or terrestrial features;  

 

• Status of local populations of regionally and/or locally rare species and their habitat - 

reviewed in consultation with the MNR. 
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• Elements of the Natural Habitat Network per the Regional Official Policies Plan 

(particularly the Blair, Bechtel Cruickston ESL and ESPAs 38, Cruickston Park, 57.  

Barrie’s Lake, 58. Gilholm Marsh and 59.  Devil’s Creek Swamp and Forest) 

confirmation of boundaries, buffers from development.  

 

• Presence of any Regional Environmentally Significant Discharge Areas. 

  

• Location and status of municipal drains. 

 

• Regulated hazards including floodplains and slopes - flooding and drainage issues 

associated with Barrie’s Lake and the wetland complex at the headwaters of Cruickston 

Creek. 

 

• Woodlot protection and vegetation management within the development lands. 

 

• Railway noise.  

 

• Road system capacity, safety and operating efficiency of City and Regional road 

network. 

 

• Potential trail linkages (within the subwatershed and beyond) and interconnection of 

natural areas. 

 

• Rare - status and future plans - respecting and supporting the lands as the City of 

Cambridge develops to its municipal boundary. 

 

 

6)  Study Process 

 

In order to meet the study’s goals and objective, an interdisciplinary Project Team has been 

established to concurrently address environmental, servicing, transportation and land use issues.  

The Team will assess the environmental features and functions as well as existing and proposed 

land uses, which may currently, or have potential to impact the quantity and quality of water in 

Devil’s, Newman and Cruickston Creeks.  The study will be conducted in three phases, as 

described below.  

 

Phase 1:  Study Initiation and Background Report  

  
Step 1: Background Information 

 

Collection and review of existing physiographic, hydrologic, hydrogeologic, natural features, 

servicing, land use, transportation and traffic and regulatory data and information.  Modeling and 

analysis of background conditions. Synthesis, interpretation and integration of existing 

information.  Production of a base plan map for the subwatersheds. Provide a preliminary 
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description of the ecosystem functions and linkages.  Development of a Technical Work Plan to be 

conducted in accordance with established field protocols, mapping standards and reporting 

guidelines.  

 

Step 2: Issue Refinement 

 

Refine issues and problem statements as required.  Refine and prioritize goals and objectives.  

Identify data deficiencies and where they are located.  Familiarize the Technical Steering 

Committee with the existing database and watershed characteristics.  Initial contact with 

stakeholders.  Produce Background Report,.  Public Information Centre #1.  This phase of the 

study will entail an equal level of effort for lands in the general study Area as well as Development 

Area.  

 

Phase 2:  Study and Refine 

 

Step 3: Detailed Study 

 

Commence base line field data gathering and detailed study, inventory and analysis addressing 

hydrology (model to be determined in consultation with the City and the GRCA), flooding, 

erosion, hydrogeologic and baseflow characteristics, fisheries, natural environment and surface 

water quality.  Produce a seasonal and annual water budget.  Gain an understanding of the 

relationship between the biophysical aspects of the subwatersheds and the existing (including built 

heritage resources) and potential land uses in the development area.  Produce detailed mapping of 

the limits of various natural features based on field surveys conducted with GRCA, RMOW and 

City representatives.  Identify opportunities and constraints.  This phase of the study will have a 

more intense level of study on the Development Area as opposed to the General Study Area.  The 

traffic and transportation, servicing and community plan and studies will commence at the detailed 

study step of the MESP.   

 

Step 4: Targets 

 

Establish the targets (e.g. buffers, setbacks, permitted uses in/adjacent to natural areas etc.) for 

both the General Overview and Development Areas necessary to achieve the objectives.  

Investigate and develop management plans, which include practice and measurers to meet 

subwatershed objectives and targets.  Identify on-road cycling lanes, traffic control (e.g. signals, 

traffic calming). 

 

Step 5: Alternatives and Recommended Plan  

 

Evaluate alternative management plans.  Conduct modeling and analysis of traffic impacts and 

required improvements (compared with do nothing - speed, delay/capacity/level of service, etc.).  

Recommend the preferred Environmental Servicing Plan for Cambridge West.  Public Information 

Centre #2. 

 

Step 6: Implementation and Monitoring Plans 
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Prepare the Implementation Strategy and long term Monitoring Plan with specific time frames and 

responsible parties. 

 

Phase 3:  Study Finalization and Implementation 

 

Step 7: Final Plan/Presentation to Council  

 

Produce final Master Environmental Servicing Plan, including an Executive Summary, the 

Implementation Strategy and Monitoring Plan.  Present to Cambridge Council (and potentially 

Regional Council) at a public meeting for approval.  Prepare notice of study completion and advise 

public of study completion. 

 

 

7)  Technical Work Plan  

 

To ensure the level of study is completed with sufficient care and accuracy in accordance with 

established guidelines and protocols.  The Project Team will submit a technical work plan as part 

of Phase 1 of the study. The work plan will identify items, such as:  

  
• Locations requiring detailed topographical survey. 

 

• Location, depth and number of groundwater monitoring wells. 

 

• Location, depth and number of boreholes and piezometers.  It is recommended that a 

combination of drilled boreholes and drive-point piezometers be used to establish 

baseline hydrogeological conditions influencing wetlands within the study area and that 

these be strategically located to correspond with aquatic terrestrial and wetland 

monitoring stations, which should be maintained during development and for a 

specified period after development. 

• Location of aquatic and surface water sampling stations. 

 

• Location and number of terrestrial and wetland monitoring plots. 

 

• A three season botanical inventory is recommended in order to ensure adequate 

coverage of flowering/fruiting times. 

 

• Scheduling of breeding and migratory bird, mammalian, amphibian and reptilian field 

assessments - field surveys should be conducted during migratory and breeding period.  

 

• Data collection protocols and data submission formats.  The identification, delineation 

and mapping wetland communities should be consistent with the Ecological Land 

Classification System for Southern Ontario and the Wetland Evaluation System 3
rd

 

Edition Manual.  The identification, delineation and mapping of all other vegetation 
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community types should be consistent with the Ecological Land Classification System 

for Southern Ontario. 

 

• Fisheries assessment methods. 

 

• The GRCA’s Environmental Impact Study Guidelines will also provide technical 

guidance.  

 

The Technical Work Plan will be reviewed and approved by Technical Steering Committee. 

 

 

8.  Project Management: 

  

A Technical Steering Committee will be established to provide technical direction to the project 

team.  The Steering Committee would include: 

  
• Staff representatives from: City of Cambridge, Township of North Dumfries, Region of 

Waterloo, Grand River Conservation Authority and Ministry of Natural Resources 

• Project team - The Project Team includes qualified and experienced professionals in the 

field of urban planning, ecology, hydrogeology and water resources engineering 

• Landowner Representative(s)  
 

The Technical Steering Committee will be chaired by the Project Team (MHBC Planning).  The 

Technical Steering Committee would meet regularly to review the status of the study, ensure 

coordination, provide direction and determine completion of the technical tasks to complete the 

Study.  The Project Team would produce all materials needed for the meetings.  

 

Stakeholder and Agency Meeting  

 

Stakeholders and agency Meeting(s) will be held to obtain input on Study and the Community 

Plan.  The Project Team will maintain ongoing contact with key technical agencies.  Early 

involvement of technical agencies will assist with the successful completion of the study.  

Stakeholders and agencies may include:  

 

- Grand River Transit 

- Waterloo School Boards 

- Canadian Pacific Railway 

- Ministry of Environment 

- Major utility companies 

- rare 

- Cambridge Municipal Heritage Advisory Committee. 

- Cambridge Environmental Advisory Committee   
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Additional agencies/groups may be identified following the first Public Information Centre initial 

project startup meeting.  Two (2) meetings will be held with representatives of the technical 

agencies.   

 

The Project Team will lead these meetings and the PICs and provide support to the City in relation 

to: 

  
• Facilitating public forums; 

• Maintain mailing lists;  

• Distributing notices and correspondence; 

• Preparing advertisements; 

• Responding to inquiries; 

• Preparing agendas, and taking and distributing minutes; 

• Preparing technical summaries and memoranda;   

• Drafting responses to public comment and/or concerns; 

• Creating display and presentation materials; 

• Providing professional staff to lead presentations and discussions at public forums. 

 

All display boards will be produced in .pdf format for posting on the City’s website. 

 

 

9)  Public Participation and Consultation  
 

The public and members of Council will have opportunities to participate throughout the MESP 

study process and will be encouraged to have input to the study.  The following scheduled 

opportunities will be provided:  

 

1. A Public Information Centre to introduce the project and solicit the input of community 

groups will be conducted.  The initial PIC will be chaired by the ward Councillor and used 

to describe the area, the context and purpose of the MESP, the process to be followed and 

to seek input from area residents and development interest into the study (Phase 1). 

 

2. Following the information gathering process and the development of various options, a 

second PIC will be held to present the findings to the public and receive additional input 

(Phase 2 Step 5). 

3. When the final version of the Cambridge West MESP has been completed a formal public 

meeting will be held with General Committee as part of the presentation of the 

recommended plan.  Copies of the final plan will be available for inspection through the 

Planning Services department (Phase 3, Step 7). 

 

4. Final Notice - A final notice will be given to advise of completion of the Cambridge West 

Community Master Environmental Servicing Plan and Community Plan.  The Cambridge 

West Community Master Environmental Servicing Plan and Community Plan will be 

completed as a Master Plan per the Environmental Assessment in combination with the 

planning process.  
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The PICs will be advertised in the local newspaper and Council and appropriate advisory 

committees will be informed of the time and location.  Individual notices will be mailed to known 

development interests and parties expressing an interest in development proposals in the area.  The 

Clerk of the Township of North Dumfries will be informed of all public and council/committee 

meetings involving the Cambridge West MESP study.  Throughout the process, the public will 

have access to public reports and documents through the consultant and/or City staff.  

 

The input of the Cambridge Environmental Advisory Committee (CEAC) will be solicited through 

presentations to the committee and requests for input at key points of the study.  The completed 

MESP will be reviewed by CEAC prior to consideration by Cambridge Council. 

 

If an amendment to the Official Plan or other planning document is required, that process 

including public involvement should be completed concurrent with the preparation of the MESP to 

avoid duplication and maximize public involvement.  This is also to be done for the Environmental 

Assessment Act process for the servicing studies, which will be completed through the MESP. 

 

 

10)  Adoption 

 

The MESP will be recommended for adoption by Council resolution.  However, matters relating to 

major natural features and elements of the City’s Open Space System may be adopted by 

amendment to the Official Plan or otherwise implemented.  Regional staff will be involved 

throughout the preparation of the MESP as a member of the Steering Committee.  The Regional 

Official Plan directs that portions of watershed studies that deal with Regional interest (quantity 

and quality of groundwater resources; surface water quality with reference to Regional water-

taking requirements and the capability of receiving streams to assimilate effluent from wastewater 

treatment plans; identification, protection and management of EPAs, ESPA and Regionally 

Significant Natural corridors; and the implications of development opportunities on the provision 

of Regional infrastructure), must be approved by the Region prior to the adoption of REGIONAL 

OFFICIAL PLAN Amendment(s), Area Municipal official Plan Amendments approval of Area 

Municipal implementation plans such as the Community Plan that implement the 

recommendations of the Subwatershed Study.  

 

 

11)  Cambridge West Master Environmental Servicing Plan Contents 

 

The product of the study will be a Master Environmental Servicing Plan, which includes:  

 

a) Recommendations for the following, which meet subwatershed goals, objectives and targets: 

  
• Natural system linkages and functions. 

• Surface and groundwater quantity and quality management. 

• Areas suitable for development. 

• Areas of no development and adjacent buffers. 
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• Implications for Regional and city infrastructure (e.g. creek and wetland crossings with 

services). 

• Areas where more detailed site specific Environmental Impact Statements may be 

required to assess development proposals. 

• Best management practices for incorporation into subdivision designs. 

• The enhancement, restoration and/or rehabilitation of natural features.  

• Delineation of and management practices for open space areas and green space 

corridors and trail connections.  

 

b) Delineation on a reconnaissance scale of: 

  
• Recharge areas for the shallow and regional groundwater system. 

• The groundwater resources potential of the area. 

 

c) Information and direction for: 

  
• Ecological integrity and carrying capacity of the subwatersheds. 

• Servicing needs/availability of water/sewerage/transportation (the study shall fulfill the 

Environmental Assessment Act requirements for major public infrastructure works to 

be located within the subwatershed - to notice of completion). 

• A vegetation management strategy. 

 

d) Master drainage and/or stormwater management plans (including retrofits), scoped 

environmental impact studies and other studies/designs for the Development Area. 

 

e) A detailed Environmental Impact Study that provides sufficient analysis to formulate general 

parameters for development through the Cambridge Official Plan, Cambridge West 

Community Plan, zoning by-law, site plan approval and other means of land use regulation. 

 

f) A Green Space Plan and Natural Areas Strategy that includes any applicable Environmental 

Preservation Area, Environmental Sensitive Policy Area, other elements of the Regional 

Natural Habitat Network as well as Locally Significant Natural Area and wetlands boundaries 

mapping and management recommendations. 

 

g) A municipal Servicing Plan for water supply, sanitary sewerage, stormwater management and 

roads for the Development Area that is complete to “Notice of Completion: of the Class EA 

Planning and Design Process where necessary. 

 

h) A Community Plan 

  
• Specific implementation schemes and responsibilities for all recommendations. 

• Recommended modification to existing planning documents (e.g. official plan). 

• The type and scope of background studies to be submitted in support of development 

applications (e.g. noise studies). 

• Enforcement measures.  
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• Timing and responsibilities for future studies. 

• Phasing of development and servicing. 

• A development concept including population and housing yield and mix.  

 

 

i) A Monitoring Plan 

  
• The long-term plan of action and the information basis for assessing whether the Master 

Environmental Servicing Plan objectives and targets are being achieved.  While the 

monitoring plan may include continuous groundwater and surface water monitoring, an 

ecological approach to monitoring is preferred which measures biota such as fish, 

benthic invertebrates and vegetation. 

 

 

12)  Deliverables  

 

The following deliverables will be provided in hard copy and digital formats during this study: 

  
• Notices of Study Commencement, Study Completion and Public Information Centres. 

• Agendas and minutes of all meetings. 

• Technical memoranda for each Steps 1 through 7. 

• Draft Cambridge West MESP Report (Subwatershed Study, Traffic and Transportation 

Study, Servicing Studies - Water, Sanitary, Stormwater and Roads, Noise Report and 

Community Plan) (15 bound copies). 

• Final Cambridge West MESP Report (Subwatershed Study, Traffic and Transportation 

Study, Servicing Studies - Water, Sanitary, Stormwater, Noise Report and Community 

Plan) (15 bound copies). 

 

The Project Team will be responsible for providing this list of deliverables and other deliverables 

mentioned in the Terms of Reference to the satisfaction of the City of Cambridge.  All deliverables 

shall become the property of the City of Cambridge.  

 

All printed materials must be fully reproducible and available to the City in digital format 

(Microsoft Word and .pdf format).  Costs of newspaper advertisements and rooms for public 

meetings will be the responsibility of the City of Cambridge.  

 

 

13)  Timetable 

 

The study shall commence immediate.  The first Technical Steering Committee meeting will be 

held in February 2010. 

 

The first PIC will be held in March/April 2010 and the second PIC will be held in fall, 2010.  The 

consultant will present the final recommendations of the Study to General Committee in 2011. 


