
 

Bedford Watershed Advisory Board 
March 6, 2013 

 
 
TO:   Chair and Members of the Bedford Watershed Advisory Committee 
 
  
SUBMITTED BY:  

Jane Fraser, Director Planning and Infrastructure 
 
DATE:  February 20, 2013 
 
SUBJECT:   Final Report – Birch Cove Lakes Watershed Study 
 
 
ORIGIN 
 
At the November 16, 2010, Regional Council meeting, the motions were passed that Regional 
Council:  
 
1. Undertake a Watershed Study for the Highway 102 West Corridor lands (Birch Cove Lakes 

Watershed) and await completion of Halifax Water’s Wastewater Functional Plan. 
 
2. Negotiate boundaries for the Blue Mountain – Birch Cove Lakes Regional Park, in relation 

to the Highway 102 West Corridor lands, through a facilitated process with an independent 
facilitator; and further, to bring the details of the proposed negotiating process back to 
Regional Council prior to entering into negotiations.  

 
3. Defer the review of criteria under Policy S-3 of the Regional Plan to determine whether to 

initiate a Secondary Planning Process for the Highway 102 West Corridor lands. 
 
LEGISLATIVE AUTHORITY 
 
Section 229 (1)(g) of the Halifax Charter enables a Municipal Planning Strategy to require 
studies to be carried out prior to undertaking specified developments or developments in 
specified areas. This Study was initiated pursuant to Policy E-17 of the Regional Plan. 
 
RECOMMENDATION 
 
It is recommended that the Bedford Watershed Advisory Board recommend to Regional Council 
that the Birch Cove Lakes Watershed Serving Study (AECOM, January, 2013) be accepted as 
background for negotiating boundaries of the Blue Mountain – Birch Cove Lakes Regional Park. 
 

Original Signed
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BACKGROUND 
 
In July 2009, Birchdale Projects Inc. submitted a request on behalf of four property owners, for 
the Municipality to initiate a planning process which would allow for development serviced with 
central sewer and water, over approximately 1,260 acres of land that extend westward from the 
Bicentennial Highway between Kearney Lake Road and Lacewood Drive (see Map 1).  
 
These lands are identified by the Regional Plan as a potential area for new urban growth, subject 
to undertaking a watershed study and a secondary planning process.  A substantial portion of the 
proponents lands have also been identified by the Regional Plan as a potential regional park.  A 
concept plan of the proposed boundaries for the Blue Mountain - Birch Cove Lakes Park is 
illustrated on Map 1. The Regional Plan states: 

“It is the intention, over time, the necessary private lands within the park to be acquired for 
public use.  Methods of acquisition range from provincial and municipal partnerships, as 
financial resources permit, land trades and conservation easements.  Once acquired, public 
lands within the park will be re-designated as Open Space and Natural Resource and zoned 
Regional Park.  Lands outside the park will be designated and zoned for development as 
appropriate.” 

 
This request, and two others that were received about the same time, were subject to a lengthy 
review by staff and the Regional Plan Advisory Committee over 2009 and 2010.  The various 
reports and submissions that were tabled at the November 16, 2010, Regional Council Meeting 
can be found under item 3 at: http://www.halifax.ca/council/agendasc/101116cowAgenda.html. 
 
AECOM was awarded the contract to prepare watershed studies for Birch Cove Lakes 
Watershed and the Shubenacadie Lakes Sub-Watershed.  An excerpt of the RFP outlining the 
study objectives and tasks is presented as Attachment A. 
 
 
DISCUSSION 
 
The main findings and recommendations are summarized in the executive summary of the study 
which is reproduced as Attachment B.  The full report can be found at: 
 
http://www.halifax.ca/planhrm/index.html  (under Project Updates) 
 
The consultant modelled the watershed under four scenarios: 
 
Scenario 1:  Existing Conditions;  
Scenario 2:  Approved and Planned Development Commitments (build-out of Bedford West 

and Bedford South); 
Scenario 3: Scenario 2 plus full build-out of the Highway 102 West Corridor Lands; and 
Scenario 4:  Scenario 3 minus Highway 102 West Corridor Lands within the Conceptual Park. 
 
 
 



Final Report - Birch Cove Lakes Watershed Study  
Bedford Watershed Advisory Board - 3 -                      March 6, 2013 

With regard to implementation of the study recommendations, there are two matters that staff 
feel should be brought to the attention of BWAB and Council. 
 
1. Advanced Stormwater Management: 

The study presents findings from several scenarios in which “rigorous” application of 
stormwater management measures are assumed with removal rates of 80% or higher for total 
suspended solids (TSS) and 50% for total phosphorous (TP).  
 
These standards may be difficult to achieve if enhancements to the public stormwater system 
are required.   Halifax Water owns and maintains the public stormwater systems but does not 
report to HRM. The Halifax Regional Water Commission Act provides that the Public 
Utilities Act applies to the Commission and that any water, wastewater or stormwater 
facility or system of the Commission is deemed to be a public utility.  As such, the 
Commission is subject to supervision from the N.S. Utility and Review Board and, as a 
regulated utility, is mandated to provide services in a cost-efficient manner.  In addition, the 
systems operated by Halifax Water shall be in compliance with the regulations set by NSE. 
 
Halifax Water has advised that since N.S. Environment has not established any water quality 
standards for stormwater, it might be difficult to justify any measures intended to improve 
water quality, particularly if such measures increase operating and maintenance costs 
(capital costs would be paid for by the land developers).   
 
Until regulatory requirements from N.S. Environment are developed, any recommendations 
pertaining to the inclusion of advanced treatment methodologies as a component of the 
public stormwater system may be difficult to implement.  

 
2. Removal of Septic Fields from the Watershed: 

The study modelling includes one scenario in which existing septic systems are removed 
from the watershed and finds that water quality is improved in a number of the lakes.  A 
recommendation is made that alternatives to septic systems, such as advanced communal 
treatment systems or partial sanitary sewer connections, should be considered as part of an 
overall effort to protect water quality in these lakes. 
 
Without any consideration given to cost, the statutory authority given to the Municipality to 
mandate such measures would have to be carefully reviewed.  With no evidence that any of 
these septic systems are failing or in violation of any regulations, installation of alternative 
systems may not be possible without the cooperation of the property owners.  Landscaping 
would have to be dug up and residents would be subject to construction nuisances; so even if 
the property owners did not have to pay any of the costs, the required cooperation might not 
be forthcoming. 

 
 
FINANCIAL IMPLICATIONS 
 
There are no direct financial implications arising from this report. 
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COMMUNITY ENGAGEMENT 
 
In accordance with the study terms of reference, BWAB hosted a public meeting on October 26, 
2012, at which AECOM presented the preliminary report with recommended water quality 
objectives. The BWAB report and comments received in response are presented as Attachment 
C. 
 
 
ENVIRONMENTAL IMPLICATIONS 
 
This study has been undertaken in accordance with the Regional Plan to assist in determining the 
potential implications of development on the Birch Cove Lakes watershed, and to enable the 
Municipality to plan and set standards of care for future development and to minimize impacts 
on the environment. 
 
 
ALTERNATIVES 
 
In the event that BWAB does not concur with the consultant’s findings or recommendations or 
the staff recommendation, it can make any recommendation it prefers. 
 
 
ATTACHMENTS 
 
Attachment A:  Study Objectives and Tasks from the RFP for the Birch Cove Lakes  

Watershed Study and the Shubenacadie Lakes Sub-Watershed Study 
 
Attachment B: Executive Summary – Birch Cove Lakes Watershed Study 
 
Attachment C: BWAB Report and Submissions Received in Response to EACOM preliminary 

report 
 
______________________________________________________________________________ 
 
A copy of this report can be obtained online at http://www.halifax.ca/commcoun/cc.html then 
choose the appropriate Community Council and meeting date, or by contacting the Office of the 
Municipal Clerk at 490-4210, or Fax 490-4208. 
 
Report Prepared by: Paul Morgan, Senior Planner, Planning and Infrastructure, 490-4482    

 
 
___________________________________________________                                                              

Report Approved by: Austin French, Manager, Planning and Infrastructure, 490-6717 
 
 
             __________________________________________________________                                                                  
Report Approved by: Jamie Hannam, Director, Engineering & Information Services, Halifax Water, 490-4804    
 

Original Signed

Original Signed
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Attachment A 
Study Objectives and Tasks from the RFP for the Birch Cove Lakes 

Watershed Study and the Shubenacadie Lakes Sub-Watershed Study 
 
 

3.0 STUDY SCOPE AND REQUIREMENTS 
 
3.1 Background 
 
 Regional Council of the Municipality has directed that watershed studies be undertaken 
in response to requests to initiate planning for new serviced communities through secondary 
planning processes.  One of the requests is identified by the Regional Planning Strategy as 
“Highway 102 West Corridor adjacent to Blue Mountain – Birch Cove Lakes Park” and the other 
as “Port Wallis”.  The Birch Cove Lakes watershed study is expected to provide input into 
negotiations for a wilderness park.  Further detail regarding these initiatives can be found at:  
 
 http://www.halifax.ca/council/agendasc/101116cowAgenda.html (go to item 3) 
 
The Regional Planning Strategy requires that watershed studies be undertaken as a prerequisite 
to more detailed secondary planning.  The study objectives, as established by policy E-17, are set 
out as follows: 
 
Watershed or sub-watershed studies concerning natural watercourses shall be carried out as 
part of comprehensive secondary planning processes.  These studies shall determine the carrying 
capacity of the watersheds to meet the water quality objectives which shall be adopted following 
the completion of the studies.  The studies, where appropriate, shall be designed to: 
 
(a) recommend measures to protect and manage quantity and quality of groundwater resources; 
 
(b) recommend water quality objectives for key receiving watercourses in the study area; 
 
(c) determine the amount of development and maximum inputs that  receiving lakes and  

rivers can assimilate without exceeding the water quality objectives recommended  
for the lakes and rivers within the watershed; 

 
(d) determine the parameters to be attained or retained to achieve marine water quality 

objectives; 
 
(e) identify sources of contamination within the watershed; 
 
(f) identify remedial measures to improve fresh and marine water quality; 
 
(g) recommend strategies to adapt HRM’s stormwater management guidelines to achieve the 

water quality objectives set out under the watershed study; 
 
(h) recommend methods to reduce and mitigate loss of permeable surfaces, native plants 
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and native soils, groundwater recharge areas, and other important environmental 
functions within the watershed and create methods to reduce cut and fill and overall 

grading of development sites; 
 

(i) identify and recommend measures to protect and manage natural corridors and 
critical habitats for terrestrial and aquatic species, including species at risk; 

 
(j) identify appropriate riparian buffers for the watershed; 
 
(k) identify areas that are suitable and not suitable for development within the watershed; 
 
(l) recommend potential regulatory controls and management strategies to achieve the desired 

objectives; and 
 
(m) recommend a monitoring plan to assess if the specific water quality objectives for the 
watershed are being met. 
 
The Highway 102 West Corridor lands are within the Birch Cove Lakes Watershed (see Map 1) 
and the Port Wallis lands are within a sub-watershed of the Shubenacadie Lakes system (Maps 
2a and 2b).  As Lake Charles also flows towards Lake Micmac and Lake Banook, these lakes 
shall also be included in the study. 
 
Watershed studies have previously been undertaken for each of these areas (see Appendix A:  
Resource Materials). 
 
3.2 Study Scope and Tasks: 
 
The study scope is to address the matters identified in Policy E-17 of the Regional Planning 
Strategy.  In association with requirements of Policy E-17, the following specific tasks are to be 
undertaken:   
 

A. Meet with the Shubenacadie Canal Commission, the Shubenacadie Watershed 
Environmental Protection Society and the Dartmouth Lakes Advisory Board in a joint 
meeting and the Bedford Watershed Advisory Board in a separate meeting to explain the 
work to be undertaken and to hear any concerns or issues arising. 

 
B. Prepare a draft preliminary report for each study area with recommended water quality 

objectives for key receiving watercourses. Each report is to explain the criteria for the 
recommendations and will be presented at a public meeting and at a meeting of Regional 
Council for an endorsement of the recommendations.  A separate public meeting will be 
scheduled for each watershed study and it should be assumed that separate presentations 
to Council will be required.  Following each   presentation at the public meeting, the 
Proponent will be expected to respond to questions arising and consider revisions based 
on the comments received which are to be incorporated into the final preliminary report 
to Council. 
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C. Review existing water quality data available and undertake a sampling program needed to 
establish a reliable and accurate baseline of the water quality in key receiving water 
courses. 

 
D. Review and update the modeling previously undertaken for each watershed study and 

identify any deficiencies or changes to assumptions to be made.  Any changes or 
deficiencies are to be reported to the project steering committee before proceeding with 
updating the models.  The modeling for the Birch Cove Lakes watershed should assume 
that the proposed Highway 113 will be developed. 

 
E. Undertake spatial modeling utilizing HRM LiDAR data for each watershed.  The 

Proponent will use the data to develop an ArcGIS 9.3 Digital Surface Model (DSM) of 
each watershed.  Further modeling will include the following tasks: watershed delineation 
including identification of vernal ponds, wetlands and intermittent streams; pre and post 
development analysis of impervious surface effects; and pre and post development 
watercourse sediment loads. Stormwater modeling is to take into account the anticipated 
effects of climate change (increased frequency and intensity of storm events).  

 
F. Evaluate the potential for existing control structures within each watershed to affect water 

Quantity and quality in downstream watercourses.  The evaluation is to provide a 
quantitative assessment of the impact on water quality measures and a qualitative 
assessment of the sophistication of management needed to be effective. 

 
G. Liaise with provincial and federal representatives to determine if any regulations or 

guidelines affect the study outcome. 
 

H. Prepare a draft final report for each study area which addresses the applicable matters 
identified under Policy E-17 for presentation at a public meeting (one for each watershed. 
Again, the Proponent will be expected to respond to questions and will consider revisions 
to the final report which is then to be presented to Regional Council. 

 



Final Report - Birch Cove Lakes Watershed Study  
Bedford Watershed Advisory Board - 8 -                      March 6, 2013 

Attachment B:  Executive Summary 
 
The 2006 Halifax Regional Municipal Planning Strategy requires that watershed studies are undertaken 
before a Community Vision exercise and in advance of community design work undertaken through the 
secondary planning process.  In response to requests by property owners of the “Highway 102 West 
Corridor Lands” to begin planning for new serviced communities, Regional Council has directed that a 
watershed study be completed for the Birch Cove Lakes watershed. 
 
AECOM was contracted by HRM in August 2011 to complete the Birch Cove Lakes Watershed Study in 
two phases:  
 

1. present a series of recommended water quality objectives for key receiving water bodies within 
the watershed in a Preliminary Report; and,  

2. address the remaining objectives of Regional Plan Policy E-17 in a Final Report.   
 
This Final Report identifies areas that are suitable and not suitable for development, determines the 
amount of development that can be accommodated while maintaining water quality objectives, 
recommends measures to protect and manage quantity and quality of surface and groundwater and 
recommends regulatory options and management strategies to achieve the desired water quality 
objectives.  
 
The Birch Cove Lakes watershed is situated on the southern edge of the Nova Scotia Southern Upland 
physiographic region and has a surface area of approximately 34.6 km2.  Surface water flow within the 
watershed is generally south to north in the larger lakes, although the smaller lakes in the upper 
watershed actually flow to the southeast.  Existing dams are located at Quarrie Lake outlet, Kearney Lake 
outlet and Paper Mill Lake outlet. 
 
Lakes with few nutrients and low biological productivity are referred to as “oligotrophic”.  Lakes with 
higher nutrient concentrations and high productivity are referred to as “eutrophic”.   Lakes with an 
intermediate productivity are called “mesotrophic” and generally combine the qualities of oligotrophic and 
eutrophic lakes.  Eutrophic lakes are characterised by abundant plant life and low water clarity.  These 
lakes are generally less desirable for recreational and aesthetic purposes and in the Birch Cove Lakes 
watershed would represent atypical, degraded water conditions. 
 
Existing Water Quality 
 
In order to establish water quality objectives and prevent any further deterioration in water quality, water 
quality data collected in the past six years was used to assess current conditions, prior to any further 
development in the watershed.  The year 2006 was selected as starting year since this is the first year of 
the on-going, comprehensive data set collected by or on behalf of HRM.  In addition, AECOM completed 
additional limited water quality sampling at five locations on a quarterly basis over the course of this 
project. 
 
Kearney Lake 
 
Surface phosphorus concentrations ranged from <2 µg/L to 13 µg/L with a median concentration of 8 
µg/L.  Concentrations are generally in the mesotrophic range, with some samples in the oligotrophic 
range and one sample in the eutrophic range. The concentrations of nitrogen compounds were low. Metal 
concentrations were low, mostly below analytical detection limits.   
 
Paper Mill Lake 
 
At all three sampling locations in Paper Mill Lake, median total suspended solid, nitrate, nitrite, ammonia, 
and orthophosphate concentrations were low.  The inflow from Kearney Lake is of high quality. At the 
outflow representing the whole lake concentrations, the total phosphorus concentrations ranged from <2 
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µg/L to 18 µg/L with no seasonal variations in concentrations.  The median total phosphorus 
concentration is 7 µg/L, which is in the mesotrophic range.    
 
Washmill Lake 
 
Total phosphorus ranged from <2 µg/L to 12 µg/L with a median concentration of 8 µg/L.  Concentrations 
are generally in the mesotrophic range.  Orthophosphate concentrations were below the detection limit 
and the concentrations of nitrogen compounds were low. 
 
Black Duck Brook 
 
The total phosphorus concentrations ranged from 8 to 40 µg/L with a median concentration of 8 µg/L.  
Again, concentrations are generally in the mesotrophic range, bordering on oligotrophic. Nitrate and 
nitrite, and ammonia concentrations were low. 
 
Quarrie Lake, Big Horseshoe Lake and McQuade Lake 
 
Quarrie, Big Horseshoe, and McQuade Lake were sampled by AECOM on four occasions.  Big 
Horseshoe Lake has higher total phosphorus and total kjeldahl nitrogen than the other lakes.  Dissolved 
chloride is low in the lakes, indicating their relatively undeveloped watersheds. In McQuade Lake, which 
is surrounded by development, total phosphorus concentrations are in the mesotrophic range.  The total 
phosphorus concentrations in Quarrie and Big Horseshoe Lakes are in the oligotrophic range. 
 
Headwater Lakes 
 
Undeveloped headwater lakes (Hobsons, Charlies, Ash, Fox, Crane, Three Finger, Flat, and Cranberry 
Lakes) have not been tested since 1994.  At the time of sample collection, the trophic status of Ash, 
Charlies, Crane, and Fox was ultra-oligotrophic, and Charlies, Big Cranberry, Hobsons, Flat, and Three 
Finger were oligotrophic.  All these lakes had low phosphorus concentrations.   
 
Water Quality Objectives 
 
The water quality objectives are based upon a scientific understanding of the Birch Cove Lakes 
watershed and widely accepted standards of water quality.  These recommended water quality objectives 
will be used by HRM to establish the acceptable standards that HRM and the public agree will achieve 
the long term management goals for the Birch Cove Lakes watershed. 
 
The parameters most likely to be negatively influenced as a result of land use changes are total 
phosphorus, nitrate, ammonia, total suspended solids, chloride and E. coli.  Given their sensitivity to 
development, these parameters were selected as “indicators” upon which to base water quality 
objectives.   
 
All indicator parameters, with the exception of total phosphorus, have definitive Canadian Water Quality 
Guideline (CWQG) limits. Because the CWQGs are set to protect the most sensitive species, and 
because water quality in the Birch Cove lakes is currently better than these objectives, AECOM 
recommends that the CWQGs for nitrate, un-ionized ammonia, total suspended solids, and chloride be 
adopted for the Birch Cove Lakes watershed. HRM currently uses the guideline of 200 CFU/100 mL for E. 
coli for body contact recreation, which is the same as the Health Canada value of 2000 E. coli/L.  AECOM 
suggests this value is appropriate for the E. coli parameter. 
 
With respect to phosphorus, Environment Canada provides a classification of trophic status for lakes and 
rivers. For the Birch Cove Lakes watershed AECOM recommends building on this classification with each 
water body categorized into one trophic status based on existing conditions either measured or predicted 
based on model results.  As a result, the management objective would be to meet or maintain the trophic 
status of a water body so the water quality objective for total phosphorus becomes the upper limit of the 
total phosphorus range for each trophic state.  This approach is consistent with the objectives of the 
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Regional Plan, which seeks “to maintain the existing trophic status of our lakes and waterways to the 
extent possible.” Phosphorus water quality objective by lake are summarized in the table below. 
 

Water Quality Objectives, Early Warning Alert Value and Proposed Evaluation Methodology for 
Alert Values for Total Phosphorus (µg/L) in Birch Cove Lakes Watershed 

1No recent water quality data to verify model predicted water quality results.  Data should be collected to validate objective 
and proposed alert value.  Until additional data are available, the evaluation is dependent upon modeling and the early 
warning alert value is based on the upper TP limit of the oligotrophic state due to uncertainty in the model.  

2Only two samples to date, Objective needs to be validated with additional analytical data and proposed alert value confirmed. 
 
The potential effects of future land use changes on the trophic state and phosphorus concentrations in 
the lakes are assessed using a Lake Capacity Model (LCM) that has been employed previously in the 
Halifax region. The LCM estimates phosphorus loading to each lake and predicts lake response (i.e., 
changes in the trophic state) from these phosphorus loadings.  This study also uses a stormwater 
management model (SWMM) to assess changes to hydrology and sediment loading from development 
and predict the resulting phosphorus loading in each sub-watershed.  In order to compare the SWMM and 
LCM results, the SWMM base development case assumes no stormwater management facilities will be 
used in future developments. 
 
In reality, all future development within the watershed will be required to implement stormwater 
management facilities to control runoff water quantity and maintain its quality.  In this study, a detailed 
knowledge of the stormwater management facility design was not available for all future developments.  
Consequently, a simplified approach was taken to estimate the improvements to water quality based on 
the use of advanced stormwater management within all new developments.  Removal rates of 80% or 
higher for TSS and 50% for TP were used as a standard applied to stormwater discharges in each sub-
watershed.  These removal rates used assume a rigorous application of stormwater management 
measures can be undertaken.  Given that there are currently no provincial standards for water quality, the 
Municipality would have to consider its statutory framework to determine if these objectives are 
achievable. 
 
For both models, the results are presented for four modeling scenarios: 
 

1. Modeling Scenario 1: Existing Conditions;  
2. Modeling Scenario 2: Approved and Planned Development Commitments (build-out of Bedford 

West and Bedford South); 
3. Modeling Scenario 3: Scenario 2 plus full build-out of the Highway 102 West Corridor Lands; and, 
4. Modeling Scenario 4: Scenario 3 minus Highway 102 West Corridor Lands within the Conceptual 

Park. 
 

Parameter Derivation of 
Objective 

Birch Cove 
Objective or Lake 

Objective 

Early 
Warning  

Alert Value 
Evaluation Method for Objective/Alert 

Value 

TP - Ash Lake Oligotrophic ≤10 10 Based on modeling results1 

TP - Charlies Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Cranberry Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Crane Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Flat Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Fox Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Hobsons Lake Oligotrophic ≤10 10 Based on modeling results1 
TP – Horseshoe Lake Oligotrophic ≤10 10 Based on modeling results1 

TP - McQuade Lake Mesotrophic ≤20 15 3 year running mean of Black Duck Brook 
measurements 

TP - Susies Lake Oligotrophic ≤10 10 Based on modeling results1 

TP - Quarrie Lake2 Oligotrophic ≤10 8 3 year running mean at outfall  
TP – Three Finger Lake Oligotrophic ≤10 10 Based on modeling results1 

TP - Washmill Lake Oligotrophic ≤10 8 3 year running mean of data 
TP - Kearney Lake Oligotrophic ≤10 8 3 year running mean of data 
TP - Paper Mill Lake Oligotrophic  ≤10 8 3 year running mean of data 
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Because the models operate from totally different principals, agreement between them is a good 
indication of the reliability of the results.  These models together not only predict the likely future 
responses of the lakes to development pressures but can also be used to evaluate the benefit from 
mitigation measures that would permit the lakes to meet the proposed water quality objectives following 
development. 
 
Modeling Results 
 
For each model and model scenario, the predicted ice-free total phosphorus concentration for each lake 
was summarized as a trophic state based on the predicted TP concentrations.  Change between current 
conditions and the three development scenarios are illustrated in the table below for the two models (LCM 
= Lake Capacity Model; SWMM = Stormwater Management Model).  The agreement between the 
predicted results from the two models is very good and the differences can generally be explained in the 
way in which the models respond to different land use characteristics or the impact of changing land 
uses. 
 
 
Some specific conclusions are worth noting.  Based solely on the LCM results (the SWMM does not 
consider septic systems in its calculations), McQuade Lake is modeled to become eutrophic due to the 
continued input of nutrients from the septic systems surrounding the lake.  If septic system inputs are 
removed and the development around McQuade Lake is serviced or an alternative more effective local 
treatment system is provided, phosphorus concentrations in McQuade Lake are predicted to remain in its 
current trophic state or perhaps even improve.  
 
 
 

 
Current Trophic 

State 
Scenario 1: 

Existing 
Conditions 

Scenario 2: Approved 
and Planned 

Developments 

Scenario 3: Scenario 
2 plus HWY 102 West 

Corridor Lands 

Scenario 4: Scenario 
3 Minus HWY 102 
Lands Within Park 

Boundary 
 

 LCM SWMM LCM SWMM LCM SWMM LCM SWMM 

Ash, Cranberry, 
Crane, Flat, Hobsons, 
Horseshoe, Quarrie, 
Susies, Three Finger 

Oligotrophic no change 

Fox Oligotrophic no change no change Mesotrophic no change 

Charlies Oligotrophic no change no change Mesotrophic no 
change Mesotrophic no 

change 

Washmill Oligotrophic no change no change Mesotrophic Mesotrophic no 
change 

McQuade Mesotrophic no change Eutrophic N/A Eutrophic N/A Eutrophic N/A 

Kearney Oligotrophic no change Mesotrophic no 
change Mesotrophic Mesotrophic 

Paper Mill Oligotrophic no change Mesotrophic Mesotrophic Mesotrophic 
N/A = not applicable 
Note: the results in this table assume no stormwater management facilities or techniques are applied to new developments. 
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Without stormwater management, both models essentially predict that Kearney and Paper Mill lakes will 
become mesotrophic over the long term under all development scenarios considered.  Lakes further 
upstream in the watershed (Washmill, Charlies and Fox) will turn mesotrophic if the Highway 102 West 
Corridor Lands are fully developed (Scenario 3) but Fox Lake will not turn mesotrophic if only partial 
development of these lands occurs (Scenario 4).  Some lakes at the top of the watershed (Ash, 
Cranberry, Crane, Flat, Hobsons, Horseshoe, Quarrie, Susies, and Three Finger) will experience 
increases in phosphorus concentrations depending on their location with respect to development of the 
Highway 102 West Corridor Lands, but all should remain oligotrophic.The LCM model predicts that a 
significant reduction in total phosphorus can be achieved in Kearney Lake through the elimination of 

septic system inputs around this lake and upstream.  Under all three development scenarios, the 
elimination of the septic systems would maintain Kearney Lake as oligotrophic permitting it to achieve the 
proposed water quality objective of <10 µg/L.  Importantly, this also helps reduce total phosphorus 
concentrations in Paper Mill Lake but the model indicates that septic system management alone will not 
preclude Paper Mill Lake from becoming mesotrophic under all three development scenarios.  The effect 
of removing modeled septic system inputs is shown on the figure below.   
 
Although modeling results indicate that removal of existing septic systems will improve water quality, 
HRM does not have the statutory authority to require the replacement of these systems. The province of 
Nova Scotia has not enacted any regulation that would require septic system removal.  Evaluation of the 
technical and financial feasibility of septic system replacement is beyond the scope of this study.  
 
The largest impact to water quality from newly urbanized areas occurs from increased stormwater runoff 
which carries nutrients into the receiving waters.  The greatest impact on the lakes will occur under 
Scenario 3 which includes impacts from the approved and planned developments of Bedford West and 
Bedford South combined with those of the Highway 102 West Corridor Lands.  However, with full scale 
development and advanced stormwater management (80% or higher for total suspended solids and 50% 
total phosphorus removal) under Scenarios 2, 3 and 4, all lakes are predicted to remain oligotrophic or in 
the case of Kearney and Paper Mill verge on mesotrophic (Scenario 3).  These results are shown 
graphically on the figure below. 



Final Report - Birch Cove Lakes Watershed Study  
Bedford Watershed Advisory Board - 13 -                      March 6, 2013 

 

 
It is recognized that the removal or replacement of residential septic systems may not be realistic or cost-
effective at this time or in the near future.  Also, there are no municipal or provincial regulations that 
require action with respect to these systems. However, the relative cost and practicality of providing 
alternatives for septic systems, such as advanced communal treatment systems or partial sanitary sewer 
connections, should be considered as part of an overall effort to protect water quality in these lakes. 
Other options such as regularly mandated system pumpings and inspectons have been used in other 
jurisdictions and may be considered by HRM. 
 
Many different stormwater management techniques can be applied to meet water quality objectives.  
Stormwater management at the individual development level should be designed to achieve “no net 
increase” in sediment and phosphorus load and peak flows.  If this cannot be achieved, then the impact 
on water quality has to be factored into the development plan and water quality protection plan for the 
entire watershed.  
Development-specific stormwater management proposals should be assessed relative to their ability to 
achieve the no net increase target.  If a specific development cannot demonstrate that it will have no net 
increase, then HRM can consider alternatives to the development as proposed or reassessment of other 
mitigation measures within the Birch Cove Lakes watershed.  New development applications in the 
watershed should incorporate the measures detailed within HRM’s Stormwater Management Guidelines 
to reduce or eliminate the impacts to water quality and quantity from development through the application 
of a subwatershed-specific or development-specific SWMM.  The benefit of these measures can be 
evaluated by using the SWMM on a development scale and integrating it into the watershed scale SWMM 
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developed here so that existing conditions and post-development conditions can be assessed relative to 
the water quality management objectives for the watershed. 
 
Water Quality and Quantity Monitoring  
 
A simplified water quality monitoring program is presented that addresses the fundamentals of watershed 
management while providing a cost-effective alternative to the program recommended in the report for 
the Water Quality Monitoring Functional Plan1.  This approach includes the essential elements of 
monitoring and represents the minimum sampling effort required for water quality and quantity 
assessment and management. The program is summarized in the table below. 
 

Lake General 
Location Access Sample 

Timing Other 

Kearney Lake Outflow to 
Paper Mill shore Spring, summer, 

fall 
Co-locate with flow station and 

level/temperature logger 

Paper Mill Lake Outflow from 
lake shore Spring, summer 

fall 
Co-locate with flow station and 

level/temperature logger 

Quarrie Lake Outflow from 
lake at dam shore 

Spring, summer 
fall outlet at 

Quarrie Lake 
Dam 

Co-locate with flow station and 
level/temperature logger – confirm 

similarity of Quarrie and Susies Lake 
water quality as a special assessment 

Washmill Lake 
Outflow from 

lake to Kearney 
Lake 

shore Spring, summer 
fall 

Co-locate with flow station and 
level/temperature logger - Sample at 

road crossing at inflow to Kearney Lake 

Big Horseshoe Lake Outflow from 
lake shore Spring, summer 

fall 

sample at trail crossing of outlet on 
hydro cut – special study to understand 

high TP concentrations analysis of 
biologically available phosphorus 

McQuade Lake Outflow from 
lake shore Spring, summer 

fall 

Co-locate with flow station and 
level/temperature logger – sample at 

crossing at Kingsway Drive 

 
Analytical parameters at each station should include total phosphorus (low level), total suspended solids 
(low level), and chlorophyll α.  Field measurements of pH, conductivity, temperature, dissolved oxygen, 
and air temperature should also be collected.   
 
To establish baseline conditions and evaluate the effects of specific developments on lake water quality, 
additional monitoring will be required.      
Further improvement and calibration of the rating curves for measuring flow and predicting the effect of 
development on these flows is essential to the water quality program and nutrient/SWM modeling.  We 
strongly recommend the maintenance of all flow monitoring sites within the watershed.    
 
Control Structures 
 
Previous studies in the watershed have concluded that stormwater practices in the subdivisions would 
handle small storm events and that the dammed lakes would only be effective in addressing flows in the 
order of the 100 year event.  This conclusion is supported by AECOM’s SWMM coupled with the 

                                                           
1 In 2009 HRM commissioned a report that recommended a Water Quality Functional Plan for consideration 
(Stantec 2009 updated 2010). This report does not constitute an official functional plan as adopted by the 
Municipality.  
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implementation of advanced/rigorous stormwater management in the proposed developing areas.  The 
control structures have been in place long enough for the affected lakes and watercourses to adapt to the 
modified water levels and return to a naturalized state.  Since the objective of provincial design guidelines 
for urban development is no increase in peak flows into natural water courses, it would appear to be more 
appropriate to manage storm water within the urban envelope than to try to retrofit and manage these 
control structures to meet stormwater management requirements.   
 
Manipulating water levels in these established lakes could have significant ecological effects as a result of 
the drying out of marshes and swamps along the shoreline and other impacts to important aquatic habitat.  
Aesthetically and recreationally, fluctuating water levels will not be desirable to residents and lake visitors.  
If the lake levels were to be manipulated for flood management, it would be essential to undertake a 
detailed investigation of the impacts on the natural and built environment prior to considering a more 
active use of the control structures.  Manipulation of the lakes for flood damage reduction would not likely 
have a measurable effect on lake water quality. 
 
It is reasonable to believe that releasing a slug of high quality, cool water from Quarrie Lake would benefit 
the water quality of Paper Mill Lake during low flow conditions. This might be true if the cool, high quality 
water could be delivered directly to Paper Mill Lake with the same chemical and physical properties as 
Quarrie Lake. However, as the water is transferred through Washmill and Kearney Lakes, the biggest 
effect will be a minor dilution of the water that normally flows from Kearney Lake to Paper Mill Lake.  It is 
our opinion that phosphorus loading would be most effectively addressed through better management of 
private waste systems and the incorporation of SWM in new developments within the watershed.  In 
addition, the potentially cooler water from Quarrie Lake would be blended such that the temperature of 
the water flowing into Paper Mill Lake would unlikely result in a so called “turn over” as a result of 
releasing this slug of water from Quarrie Lake.    
 
Similarly the minimal hydrological flushing that would result from releasing a slug of water would not flush 
bacterial contamination that may be locally present on lakeside beaches in Kearny and Paper Mill Lakes.  
This is because these lakes would not be completely flushed in our option; only limited water mixing 
would occur in the nearshore areas.  
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