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Present: 
John Sollows, Executive Director, Tusket River Environmental Protection Association (Acting 
Chair/Secretary) 
Dawn MacNeill, Watershed Planner, Nova Scotia Department of Environment 
Andrew Sinclair, Water Quality Specialist, Nova Scotia Department of Environment 
Jim Mullen, N.S. Mink Breeders’ Association 
Richard Donaldson, Warden, Municipality of Argyle 
Victoria Brooks, CAO, Municipality of the District of Yarmouth 
Jean Cleveland, Tusket River Environmental Protection Association and resident of Carleton 
Loren Cushing, Councillor, Municipality of the District of Yarmouth 
Paddy-joe MacMillan NS Environment, Yarmouth, 
By phone: 
Kyle Hicks, Ecologist, N.S. Power Incorporated  
Brad Toms, Mersey-Tobeatic Research Institute 
Julie Bailey, N.S. Department of Agriculture 
Paul Brenton, N.S. Federation of Agriculture 
 
Regrets: 
Carl Deveau, Municipality of Clare; Erin Smith, Agri-Food Canada; John Cunningham, 
Municipality of Yarmouth 
 
Meeting was called to order by Chair John Sollows at 10:05 A.M. 

 
Introductory comments:  John Sollows noted the importance of telecommunication during 
questionable driving conditions and advised all attending of the shared responsibility to check 
the draft minutes as soon as possible after receipt of same. Participants were invited to introduce 
themselves.   
 

1. Additions to/ Approval of  Agenda 

No additions were suggested.  Moved:  Dawn MacNeill, Seconded:  Jean Cleveland that the 
agenda be approved.  Carried.  Agenda is Appendix 1. 

2. Approval of minutes of  May 8, 2018 SC Meeting:   

 Moved:  Jim Mullen, Seconded Richard Donlandson, that the minutes be approved.  Carried.  
See Appendix 2 and Municipality of District of Yarmouth website. 
 

3. Business arising from March 16 and May 8, 2018 minutes:  
 
See Appendix 3.   
 
Additional comments: 
 



(1) Action: John to advise Carl of the planned dates for the next steering committee 
meeting and ask to extend an invitation to Nora Benachour to present her work. 

(2) Additional comments on the work of the ATRAPP program: 
Sampling in 2017 led to measurable levels of cyanotoxins in Nowlans (at over 5 times level 
considered suitable for recreation) and Provost Lakes.  The toxins identified were liver toxins, 
not neurotoxins.   
 
ATRAPP does not plan to continue its local studies next year, but some possibility for 
cooperation exists. 
 
Noted that the toxins are mostly released after cyanobacterial die and rupture, and are a product 
of the little bugs, not a cause of the blooms. 
 

4. Update from Kyle Hicks re. NSP field work, results, and flow measurements 

Kyle has a number of lakes to tackle this summer in our area, and this would be a good 
opportunity for him to calibrate for staff gauges at selected watercourses.  Calibration requires 
estimates based on direct measurement of flows at different times, and different water levels.  
Once a flow curve of best fit is calculated, the staff gauge can be installed and serves to estimate 
flows. 

Frequency of monitoring would be up to the committee:  monthly initially suggested. 

Pressure transducers could help with flow estimates. 

Consensus:  Priority lake is Parr:  INA and outlet.  Second priority is Fanning:  IN1 and outlet.  
Access to these points is not an issue; lake-based volunteers all have canoes. 

There are concerns about developments on Kempt Back:  Channel from Petes (which received 
outlet from Kempt Back) to Parr had the lowest phosphorus levels of any inlet to Parr, but 
concern noted,.   

Actions:   

Relevant data from all lakes could be shared with the Committee.   

List of target lakes requested from Kyle.  

Andrew to check re. availability of pressure transducers to support the effort. 

Jean and Kyle to coordinate re. volunteer effort. 

 

 

5. Update from  NSERC Palaeolimnology Study, Carleton Watershed Area 



 
See Appendix 4.  
 
Re. palaeolimnology project, a student at Dal. will use the data to develop a model of phosphorus 
dynamics based on data from the lakes.  This should prove to be a useful future tool.  Andrew is 
on the student’s committee. 
 
Re. gull migration study, using tracking tower (Acadia student):  Noted that absolute readings 
from one location have less value than readings relative to many locations. 

Noted that gulls are already being tracked form a number of locations. 

Getting permission from private land-owners is a challenge.  Better to ask for permission from 
the Havelock and Area /Community Centre or the land of the former digester in Hassett. 

Action:  John to contact Carl, asking for facilitation. 

6. Interim Report on Results from the 2018 sampling program 

See Appendix 3.  Concern about how climate change is likely to make all freshwater resources 
more vulnerable to blooms deserves particular note. 

This is a developing provincial issue, and suitable monitoring and measurement methods are 
under discussion.  Hotter, drier, calm summers are favourable to cyanobacterial growth.  Blooms 
also seem to be more severe in shallow coves.  An education resource needs to be developed, and 
more research is needed to identify factors conducive to cyanobacterial growth, what is already 
present in provincial lakes.  The province is working to improve its regional capacity for analysis 
and monitoring.  Management of cyanobacterial blooms needs to take onto account that blooms 
are affected by many factors, and that there is no panacea to eliminate them.   
 
The most prudent approach includes minimizing the inflow of nutrients on which the blooms 
depend.  The Fur Industry Regulations are a case in point.  In-lake treatments such as aerators are 
local in their effects and can create their own unexpected problems, and liability issues may 
apply.  Even after measures are taken, it can take considerable time (multiple years) before 
blooms disappear.  Disappearance will take a particularly long time in lakes with a low flushing 
rate, notably headwater lakes. 
 
Nutrient point sources, once identified, can be dealt with if there is evidence, but non-point 
sources also need monitoring and potentially regulation.  Shoreline residences and other 
owners/users are potentially contributing nutrients into lake systems, and more information about 
these inputs is needed before going forward with management and regulation. 
 
A developing issue is that retirees are spending more time in their cottages, some of which are 
near shorelines.  Hence, capacity to pollute increases.  Municipal development officers are 
presented with faits accomplis.  Neighbourhood awareness and community involvement is 
needed to deal with this issue; municipalities cannot do it on their own.  
 



Noted that local residents who use the entire lake continuously, throughout the season, provide 
important observations which complement data-collecting based on occasional visits.  
 
Also noted that high chlorophyll-a levels are possible without cyanobacterial blooms:  
Sometimes, the cells have not yet clumped into visible clusters; also, true algae also have 
chlorophyll-a, so high levels are possible with low cyanobacterial levels. 
 
Noted that blooms have not been detected in the Tusket:  phosphorus levels are lower and the 
dark colour of the water limits light penetration and this limits cyanobacterial and algal growth. 
 
It would be advisable to look at similar work in other jurisdictions in order to help set things in 
context.  Action:  NS Environment staff to examine. 
 

7. Discussion of/ Funding for  2019 sampling program 

See Appendix 3.  Anticipated to be similar to 2018 program.   

Comments:  (a) Funding requests can go out as anticipated.   

(b) The Committee should consider greater cooperation with Tri Nguyen Quang and Nora 
Benachour, in the interests of setting priorities, avoiding duplication, and mutual support.  This 
could allow some savings and enrich the research being done.  
Action:  Andrew to contact Tri and investigate other potential complementary work 
(NRC/Environment Canada), including the possibility of inviting Tri to present his work 
the autumn of 2019. 

(c)It is probably not realistic to find volunteers to sample Provost, Nowlans, Placides, and 
Porcupine.  It was recommended to hire someone to do the work. 

Action:  John and Jim to discuss budget.  Jim to take the lead in identifying a local 
candidate.  Jean to provide orientation and training. 

(d) If budgets become constrained, lakes may need to be prioritized.  Consider sampling some 
lakes less frequently than annually.  Regrets from Loblaws, DNR, and Agriculture.  Word 
awaited from Fisheries and Aquaculture, and Adopt-a-Stream.  Municipality of Yarmouth can 
expect a generous cheque from Environment soon. 

(e) Municipality of Yarmouth should have considerable funds remaining from earlier grants from 
N.S. Environment.  Action:  Victoria to verify. 

(f) Shipment of samples to QEII may soon be possible from Yarmouth Hospital at no cost.  
Action:  Andrew to advise with details when this becomes reality. 

(g) Cyanotoxin analyses:  Discussion about whether these cyanobacteria toxin and speciation 
results align with the overall monitoring program objectives. There are researchers (Drs. 
Benachour and Nguyen Quang) conducting studies in the Carleton River Watershed study area in 



2019 and an opportunity to partner on expanding previous cyanobacteria monitoring activities.  
Action:  Andrew will discuss 2019 monitoring programs with these researchers to see if 
funds previously used for cyanobacteria toxin and speciation analysis could be leveraged 
within those programs to conduct expanded cyanobacteria monitoring in comparison to 
past years. 

Other: 

(a) Inclusion of documents on website:  Moved:  Andrew Sinclair, Seconded:  Jean 
Cleveland that the Municipality of the District of Yarmouth be requested to post the 
following documents to the Carleton /river Watershed Water Quality Monitoring Steering 
Committee page of the Municipal website: 

(1)Brylinsky, M. 2012.  An Assessment of the Sources and Magnitudes of Nutrient Inputs 
Responsible for Degradation of Water Quality in Seven Lakes Located Within the 
Carleton River Watershed Area of Digby and Yarmouth Counties, Nova Scotia. Nova 
Scotia Environment.  31 pp. 
(2) Minutes of the Eighth Meeting of the Carleton River Watershed Area Water Quality 
Monitoring Steering Committee, March 16, 2018.  
 
Carried. 
 

Action:  John to send documents to Victoria for posting.  Victoria to post. 

(a) Assignment of MODY staff to Committee: To date, neither Yarmouth nor Argyle 
Municipalities have appointed a planner to replace Brad Fulton.  Since the Steering 
Committee acts as an advisory committee to the municipal Planning Advisory 
Committee, municipal employees could run into potential conflicts.  Therefore, the 
Municipality will not allow an employee to act as chair.  A municipal employee may 
participate in committee meetings, ex officio, with permission of the CAO, without voting 
power. 

The province is considering various planning models; regional planning is getting 
favourable attention, but this issue would need to be addressed, before the Planner seat 
can be filled.  

The consensus was that participants who represent volunteer organizations chair on a two 
year rotational basis.   

Actions:  (i) Entire committee to reconsider Committee Terms of Reference in light 
of the above change. (ii) John, Jean, and Jim to discuss chair rotation in light of the 
consensus, at least until the provincial planning scenario is clarified. 

(b) Future issues affecting water quality:  See Appendix 3.   



Need for more public education was acknowledged.   

In 2014, TREPA produced a brochure on the need for shoreline buffers.  This was mass-mailed 
to every post office in the Tusket catchment with significant populations.  The MTRI publication 
“Healthy Lakes and Wetlands for Tomorrow” has gone to every school in the Tri-County region 
as well as to excavation contractors identified by the municipalities of Clare, Yarmouth, and 
Argyle.  Relevant articles have also been submitted to The Vanguard, 

A 300-odd word summary of the results of our studies and steps the public can take to protect 
water resources was suggested.  The approach should encourage the public to buy into the need 
to treat water bodies and watercourses with more respect in light of their increasing vulnerability 
to blooms. 

Action:  John to draft a 2018 monitoring summary, and circulate to Steering Committee 
for review and comment.  Final version needs to go to municipalities by late March. 

(c) Path forward:  Much of this has already been addressed in the discussion on the need for 
more public education and future monitoring plans. 

Succession is not an immediate issue regarding John’s role, but the Committee needs to 
consider future options, particularly with regard to report-writing and identifying people 
with the expertise to deliver that.  For future consideration. 

Action:  Update user manual.  A sheet on sampling has already been produced.  Add a 
paragraph on flow monitoring once the staff gauges have been installed.  Also, John 
to write a description of the various tasks he performs, so that others can take over 
in future. 

(d) Atlantic Datastream:  Saint Mary’s University is involved in this project.  TREPA 
initially posted data to the SMU CURA H2O site, but the data were limited to readings  
from the YSI meter, not water chemistry.  The new system will take water chemistry 
data.  There was general agreement to share our data with this system.  A technicial is 
available for posting the data. 

Action:  Andrew to advise John of the technician’s contacts; John to send off the data. 

(e) Lunch rotation:  The Municipality of Argyle was thanked for covering costs of this 
lunch.  It is hoped that different participants can take turns covering costs in future.  
Action:  Loren to check with Municipality of Yarmouth for next meeting. 

(f) Noted that level of complaints seems to have dropped, in part because affected people 
know that it will take time for the blooms to disappear. 

8. Next meeting:  March 22, 2019, with March 29 as a storm date. 



9. Motion to adjourn: Andrew Sinclair at 1 P.M. 

10. Action Items: 

(1) John to advise Carl of the planned dates for the next steering committee meeting 
and ask to extend an invitation to Nora Benachour to present her work..   

(2) Relevant data collected by NS Power from all lakes in the region could be shared 
with the Committee.   

(3) List of local target lakes requested from Kyle.  

(4) Andrew to check re. availability of pressure transducers to support Kyle’s flow 
calibration work. 

(5) Jean and Kyle to coordinate re. volunteer effort for future flow monitoring. 

(6) John to contact Carl, asking for help to identify a location for the gull-tracking 
tower. 

(7) NS Environment to examine work related to monitoring and reporting of 
cyanobacterial bloom phenomena in other jurisdictions.   

(8) Andrew to contact Nguyen Quang Tri and investigate other potential 
complementary work (NRC/Environment Canada), including the possibility of 
inviting Tri to present his work the autumn of 2019. 

(9) John and Jim to discuss budget for hiring a local monitor for the upper four lakes.  
Jim to take the lead in identifying a local candidate.  Jean to provide orientation 
and training. 

(10)  Victoria to verify availability of funds with the Municipality for continued water 
quality monitoring.   

(11) Andrew to advise with details of shipping samples from Yarmouth hospital when 
the program becomes reality. 

(12) Andrew will discuss 2019 monitoring programs with Tri Nguyen /Quang and Nora 
Benachour to see if funds previously used for cyanobacteria toxin and speciation 
analysis could be leveraged within those programs to conduct expanded 
cyanobacteria monitoring in comparison to past years. 

(13) John advise Victoria of Committee request to post two documents on website and to 
send documents to Victoria for posting.   

(14) Victoria to post documents in question. 



(15)  Entire committee to reconsider Committee Terms of Reference in light of the above 
change at Municipality of Yarmouth.  

(16) John, Jean, and Jim to discuss chair rotation in light of Committee consensus, at 
least until the provincial planning scenario is clarified. 

(17)  John to draft 300-word document summarizing findings and implications for the 
public, and circulate to Steering Committee for edits, then to submit to 
municipalities by late March. 

(18) Update user manual.  A sheet on sampling has already been produced.  Add a 
paragraph on flow monitoring once the staff gauges have been installed.  Also, John 
to write a description of the various tasks he performs, so that others can take over 
in future. 

(19) Andrew to advise John of the Atlantic Datastream technician’s contacts; John to send 
off the data. 

(20) Action:  Loren to check with Municipality of Yarmouth re. paying for lunch for 
next meeting. 



Appendix 1 
 

Carleton River Watershed Area 
Water Quality Monitoring Steering Committee  

(Agenda) 
Meeting –Friday November 23, 2018  10:00 am – 2:00 pm    
District of Yarmouth Municipal Building, 932 Highway 1, Hebron NS 
 

Agenda 
 

 Welcome – Introductions - Overview of Agenda – Chair Remarks    
 1/ Approval of Minutes of May 8, 2018 Steering Committee Meeting 

 
2/          Additions to Agenda 
 
3/ Business arising from the March 16 and May 8, 2018 minutes 

• Action Items / reports 
 
4/         Update from Kyle Hicks re. NSP field work, results, and flow measurements 
 
5/ Update 2018 NSERC Paleolimnology Study Carleton Watershed area  
 
6/ Interim report on results from the 2018 sampling program:  John 
 
7/ Discussion of/ Funding for 2019 sampling program 

  
 8/ Other Business 

(a) Inclusion of Brylinsky report/ March, 2018 minutes  on website 
(b) Assignment of Municipality of the District of Yarmouth staff to Committee/ Position 

of Chair 
(c) Future Issues affecting water quality  
(d) Path Forward/ Next Steps/ Succession 
(e) Atlantic Datastream:  Potential Opportunity to share water quality data (Andrew) 
(f) Lunch rotation  
(g) Other? 

 
 9/ Adjournment – tentative date of next meeting 

     



Appendix 2: 

Minutes of the May Eighth, 2018 Meeting of the Carleton River 
Watershed Area Water Quality Monitoring Steering Committee 

 
 
 

Prepared by 
 

John Sollows, 
Interim Secretary 

 
 
 
 

May 8, 2018 
 

  
 
 
 
 
  



 
 
Present: 
Brad Fulton, Senior Planning Officer, Municipalities of the Districts of Yarmouth and Argyle 
(Chair) 
Dawn MacNeill, Watershed Planner, Nova Scotia Department of Environment 
Darrell Taylor, Water Quality Specialist, Nova Scotia Department of Environment 
Jim Mullen, N.S. Mink Breeders’ Association 
John Sollows, Executive Director, Tusket River Environmental Protection Association 
(Secretary) 
Jean Cleveland, Tusket River Environmental Protection Association and resident of Carleton 
John Smol,  Biologist, Queens University  
Rob Jameison, Biologist, Dalhousie University 
Josh Kurek, Biologist, Mount Allison University 
Nora Benachour, Biologist, Universite Ste Anne 
 
Meeting was called to order by Chair Brad Fulton at 10:30 A.M. 

 
Introductory comments:  Brad Fulton invited the participants to introduce themselves.   
 

11. Approval of minutes of  March 16, 2018 SC Meeting:   

Minutes were approved, subject to amendments provided by Dawn in Section 3.  Amended 
minutes are Appendix 2. 
 

12. Presentation 
 
Given by John Smol.  The team will attempt to connect with all stakeholders, and will post all 
data and reports on the team’s website. 
 
Numerous environmental stressors are recognized, including climate change.   
 
Cyanobacterial blooms have been noted in undisturbed lakes. 
 
This is a three-year project involving labs form five universities (Acadia and U. of Ottawa are 
also involved).  The research will attempt to identify pre-disturbance conditions, the range of 
natural variability, and any changes in conditions including when, how quickly, how much, and 
why. 
 
Historical records, and traditional and local knowledge may be helpful, to some extent, and 
modelling can have predictive value, but “natural archives” (sediment cores) are expected to be 
the major source of data.   
 
Sediments can originate from outside or within the lake, and can be identified accordingly, by 
their nature.  The team anticipates going back through two to three hundred years of cored 



sediments.  The half-life of lead-210 makes it the likely most appropriate indicator for aging 
sediments at particular levels. 
 
Particles in the sediment can be identified and thereby used as indicators of various 
environmental parameters.  Pollen, for instance, can be used as an indicator of the vegetation 
around the water body over the decades.    
 
The team hopes to identify what has triggered changes in various lake ecosystems, aware that a 
number of factors may be in play. 
 
Major focus will be on nutrient levels (especially phosphorus), oxygen levels in deeper zones of 
the lakes, and algal and cyanobacterial blooms.  
 
Re. phosphorus in the water column, phosphorus levels in the sediments are not sufficiently 
reliable because bottom phosphorus gets mobilized under anoxic and low oxygen conditions.  
Diatom composition has proved a better indicator.  The shells of these plankton are siliceous, 
morphology is genus-specific, and different genera have different tolerances to phosphorus 
levels.  Those with narrow tolerance ranges are extremely helpful in indicating palaeo-
phosphorus levels. 
 
The head capsules of Chironomid larvae can be used to identify species and genera;  again, 
different species have different oxygen preferences, so the species present can indicate oxygen 
levels in deeper parts of the lakes. 
 
Most species of blue-green algae do not fossilize well, but their pigment profiles last in the 
sediments, and can indicate abundance and composition. 
 
Current climate change trends are increasingly conducive to cyanobacterial blooms.  Ice-free 
periods lengthen, as do summer-like conditions (high temperatures and low winds).  /this leads to 
enhanced, longer stratification, leading to low or no oxygen at the bottom, greater bottom 
phosphorus mobilization, and enhanced blooms, given sufficient nutrients. 
 
The lakes chosen attempt allow the team to assess the past, study the present, and model the 
future.  The samples collected will allow potentially many years of a great variety of studies. 
 
All lakes will be cored, but every study may not be done on every lake.  Cores are best kept cold, 
dark, and under anoxic conditions, particularly for chemical analyses.   
 
There are species-specific fecal chemicals, which can indicate sources of nutrients (septic 
tanks/human, cattle, birds, mink, etc.).  Nitrogen isotope rations can also indicate wher=ther 
sources are predominantly herbivorous or carnivorous. 
 
Lake selection:  John sollows to check with town re. permission to do Lake George; use of a 
canoe is likely permissible; motorized boats are not permitted there. 
 



Existing data would be used, including bathymetric maps, land use maps and water quality data 
(available on municipal website).   
 
Jason Leblanc (NSDFA) has many bathymetric maps.  Jean will share what she has with Josh.  
Placides may not have such a map. 
 
Coring is best done in mid-lake on a relatively flat bottom.  Many of our sampling sites at 
deepest spots are a bit too close to lake shores and the bottom may be affected by local 
disturbances. 
 
Porcupine, Hourglass and possibly Kegeshook were suggested as additional lakes.  
Porcupine is relatively oligotrophic, and its catchment includes some major mink farms.  
Hourglass has a fish hatchery on its shores, is highly stratified, and nutrient trends are not going 
down.  Kegeshook has extensive cottage development and had a heavy bloom in one cove last 
June. 
 
Sloans and Lake George have had some history of disturbances, but less.  Sloans is settled at its 
northern end and a mink farm was established some hundred meters form the lake in 2009.  
Stantec calculated high nitrogen loading there, but lacked data from incoming sources.  Lake 
George historically was more heavily settled, with some agriculture and forestry, and there was a 
controversial application of compost some hundred meters from the lake about 2015. 
 
Cyanotoxins and chlorophyll-a and its breakdown products will be investigated as possible. 
 
In recent years, pH has been rising in many lakes, and changes in diatom makeup may also 
reflect this.   
 
Jean can advise re. access to all lakes between Parr and Vaughan. 
 
The team was advised to gather local knowledge, historical and otherwise, from folks living near 
the target lakes. 
 
The Committee was assured that draft reports would be shared with us, and that expressions of 
concern were welcome.  

 

13. Action Items: 

(1) John Smol to circulate presentation to attendees.   

(2) John Sollows to apprise the Town of Yarmouth of plans to sample Lake George and 
facilitate necessary permissions from the town. 

(3) Jean Cleveland to send bathymetric maps to Josh, check re. boat availability on 
some lakes, and advise re. access on lakes from Parr to Vaughan. 



 

Appendix 3 
Nov. 23, 2018  -- Reports to CRWWQMSC 

John Sollows 
A: Action Items from March 16 and May 8 meetings 

(1) Carl to check with Nora Benachour re. presenting her research to the Committee.   

Carl has recently contacted her; response awaited. 
(2) John to ask the U. de Montreal to share their results. 

Sent the ATRAPP program a subsequent e-mail but the credit for getting the results goes to Andrew.  
Toxins were below detectable levels in Ogden and Fanning in July.  Intracellular microcystin was present 
at trace levels in Fanning in August, and at measurable levels in Nowlans and Provost (but at much lower 
levels in the latter).  Dissolved microcystin was detectable only in Nowlans. 

(3) Brad requested to ask for the NSERC Palaeolimnology researchers to set a date for the 
presentation to the Committee ASAP, and give maximal notice. 

(4) Jean to pass Nora’s coordinates and research title to Brad.    

(5) Brad to advise the researchers of Nora’s work.   

(6) John to apprise Roland Leblanc and Nguyen Quang Tri of the meeting.   

All four addressed prior to the May 8 meeting. 
(7) John to organize a technical subcommittee to plan flow measurements and to look into 

applying for necessary grants to pay for professional expertise to do necessary preparations 
and installation.  Kyle to provide technical advice.   

This was discussed further after I left the May 16 meeting, so organization was more of a Kyle/John 
effort!  Kyle shared some quotes.  The equipment is thousands of dollars.  Even if staff gauges were set 
up thought has to be given to who is going to end up taking the readings. Aging bodies don’t take well to 
falls.   
Another concern was accounting for overland flows and seepage from surrounding soil. 
Kyle suggested contracting the flow study out or establishing a few sites, with Kyle’s equipment. 
This is a desirable initiative, but we would be talking multiple sites over multiple years.  Is it practicable, 
financially and logistically? 

(8) John to pursue continuation of support with Paddy-Joe MacMillan, Isaac Lamah, and the 
Municipality.   

Done; welcome to Andrew and Victoria.  Replacement Committee Chair anticipated from Yarmouth 
Municipality soon! 

(9) John Smol to circulate presentation to attendees.   

(10) John Sollows to apprise the Town of Yarmouth of plans to sample Lake George and 
facilitate necessary permissions from the town. 



(11) Jean Cleveland to send bathymetric maps to Josh, check re. boat availability on some 
lakes, and advise re. access on lakes from Parr to Vaughan.  

All three done, post-May 8 meeting. 
B: Reports/ Comments on Agenda Items 

1. Interim Report on Results for the 2018 Season 

This will be a season-by-season update; a more detailed, more interpretive report will be coming in the 
spring, as time and brainpower permit.  This note will summarize surface total phosphorus, surface 
colour, and surface chlorophyll-a levels . 
Spring and fall sampling focuses on seven lakes:  Parr, Fanning, Sloans, Raynards, Vaughan, Kegeshook 
(on the Cold Stream), and Salmon (on the lower Annis).  The summer sampling added Hourglass, 
Placides, Porcupine, Wentworth, Ogden, Nowlans (Meteghan headwater), and Provost (Sissiboo 
tributary). 
Spring: 
Total phosphorus: As usual, total phosphorus levels along the Carleton dropped from upstream to 
downstream, bottoming out at Raynards, with levels in Vaughan a little higher. This spatial “bottoming 
out” at Raynards has been happening since the summer of 2017.  Dissolved phosphate and total 
nitrogen showed a similar trend.  Vaughan is more heavily settled than Raynards, and by virtue of its 
downstream position, under normal circumstances, would have the highest levels of dissolved solids.   
Spring surface total phosphorus levels on all four Carleton mainstream lakes were down from 2017.   
Year-to-year trends in Sloans and Kegeshook bear watching.  They are not dropping.   
Colour:  Colour levels dropped downstream along the Carleton, from Parr to Vaughan; this more or less 
reflects historic trends.  Levels were slightly up from 2017 in all lakes except Raynards, where the 
difference was negligible, and Vaughan, where there was a drop.  There is not much suggestion of any 
long-term trends, except for a tendency for spring colour levels to drop in Sloans.  Again, this bears 
watching.  Long-term declines in colour and increases in nutrients spell greater susceptibility to blooms.   
Chlorophyll-a:  Was up to varying degrees in all lakes from last year.  Except in Sloans, this does not 
reflect trends in total phosphorus and colour, so other factors are operating.   
Water quality was checked at four inlets for Parr and three for Fanning, as well as at the outlets of both 
lakes.  Measuring flow was not practicable. 
Re. Parr:  The fourth “inlet” sampled was the channel between Parr and Petes Lake, and had the lowest 
phosphorus and colour levels of any location associated with Parr.  The highest phosphorus level came 
from intermittent stream INC; the extent to which this is due to land use (current or former silviculture) 
or to other factors is open to speculation.  The sample from the main (Carleton river) inlet had the 
second-highest level.  The phosphorus concentration at the outlet was slightly lower than at mid-lake. 
Re. Fanning: Phosphorus concentration at the main (Carleton River) inlet was slightly higher than at mid-
lake, which was, in turn, slightly higher than at the outlet.  The concentrations at the two minor inlets 
were decidedly lower. 
Summer: 
Total Phosphorus: The spatial pattern of dropping phosphorus levels from Placides downstream are 
similar to those of other years, including the new (since summer 2017) tendency for phosphorus to 
bottom out in Raynards.  The tributary from clear, low-nutrient Sloans would probably play a modest 
role in affecting the water quality in Raynards. 
Phosphorus levels were down from 2017 in all lakes with available data, with four exceptions:  Levels 
were decidedly up in Hourglass and Wentworth and ticked up slightly in Kegeshook and Salmon.  The 
2018 drought, and consequent low runoff, undoubtedly accounted for part of this widespread drop.  



The lakes which showed increases run counter to this; other data will have to be checked for possible 
explanations. 
Colour:  The spatial tendency along the Carleton reflected historical trends, with a peak in Wentworth.  
Compared to 2017, colour was consistently down in all lakes for which data are available, except for a 
slight uptick in Vaughan.  Again, this most likely reflects the drought and consequent low runoff of 2018. 
Chlorophyll-a:  2018 levels were up from 2017 in all lakes but Nowlans,  Hourglass and Vaughan.   
This year, for the first time, no blooms were reported to me from Vaughan nor from Raynards.    Blooms 
in Fanning and Ogden, however, were major and long.  Compared to previous years, blooms in Parr 
were relatively severe, and a cottage-owner at the northern end of Wentworth also reported a long-
lasting bloom.  The low colour levels of 2018, combined with sufficient nutrient levels probably help 
explain some of this.   
Climatologists are forecasting hotter, drier summers.  This will make for higher water temperatures, 
and lower runoff, which should lead to lower levels of both colour and nutrients.  Data from 2015, 
2016, and 2018 reflect this.  Higher temperatures and lower colour levels will increase the 
susceptibility of lakes to cyanobacterial blooms, given sufficient nutrients. 
Autumn: 
Total Phosphorus:  Spatial trends on the Carleton were as usual, dropping from Parr downstream to 
Raynards.  The difference between levels in Vaughan and Raynards was negligible.  Compared to 2017, 
there were increases in Parr, Sloans, and Salmon, no change in Kegeshook, and decreases in Fanning, 
Raynards, and Vaughan. 
Colour: was down from 2017 in all seven lakes, although the change in Sloans was negligible. 
Chlorophyll-a:  The consistent drops in colour would lead to an expectation of higher chlorophyll levels, 
compared to 2017.  Levels were down only in Parr and Kegeshook. 

2. Discussion of/ Funding for the 2019 /season 

The 2019 season could collect data similar to that collected during the 2018 season.  Comments? 
I plan to approach the four Nova Scotia government Departments we always have, Adopt-a-Stream, and 
the municipalities of Yarmouth, Argyle, and Clare. 
One major issue relates to monitoring Porcupine, Placides, Nowlans, and Provost.  This work has been 
done by NSDFA staff, but they will no longer be available to help.  Are any of us in a position to identify 
volunteers in the area?  Placides is especially important on terms of understanding the dynamics of the 
Carleton system.  It is also the most difficult to reach. 
Our blue-green algal monitoring includes sampling for counts and species (fixed samples) and separate 
sampling for microcystin (not fixed and time sensitive re. delivery).  All samples are sent to the ALS lab. 
in Winnipeg.  Only in Nowlans have microcystin levels ever been above detectable levels, and in 2017 
and 2018, levels were below detectability even there.   Analyses cost over $200 each; that adds up to 
over $2,500 in taxpayers’ cash each year, just to confirm toxin levels below detectability.  I am inclined 
to stop sampling for microcystin, but seek the guidance of the committee.  Alternatively, we could 
confine our sampling to Nowlans, or continue as before.   

3. Other Business 
a. Inclusion of Brylinsky Report on Website 

In response to a question what happens to the data collected under the oversight of this Committee and 
public access to it, I advised the questioner to go to the Yarmouth Municipal website.   
That led me to check my advice.  There has been a website reorganization.  Reports are now found 
under the “Community” tab.  Click “Community Organizations and Programs,” then “Carleton River 
Watershed Committee” under “Community Programs.”   It takes more digging, but the reports and 
minutes are there. 



Two items are missing from the website: 
(1) Brylinsky, M. 2012.  An Assessment of the Sources and Magnitudes of Nutrient Inputs 

Responsible for Degradation of Water Quality in Seven Lakes Located Within the Carleton River 
Watershed Area of Digby and Yarmouth Counties, Nova Scotia. Nova Scotia Environment.  31 pp. 

(2) Minutes of the Eighth Meeting of the Carleton River Watershed Area Water Quality Monitoring 
Steering Committee, March 16, 2018.  

 
The Chair will entertain a motion to request the Municipality to post both documents on the municipal 
website along with other committee reports and minutes and expects an affirmative vote. 

b. Future Issues Affecting Water Quality 

Our studies will not explain every finding from these surveys.  The fact remains that cyanobacterial 
growth doesn’t happen without sufficient light and sufficient nutrients.   
Since 2015, phosphorus levels in the Carleton, particularly surface phosphorus levels, have tended to 
drop.   In spite of the improving bloom situation in the lowest two lakes, blooms have worsened 
upstream, particularly in Fanning and Ogden.  Blooms in Parr were more widespread and frequent, and 
a cottage owner on the northern end of Wentworth reported a bloom in his area this year. 
Climatologists are predicting hotter, drier summers for us.  Hot, dry summers seem to encourage 
blooms.  Colour levels drop, probably because of lower runoff.  That leads to greater light penetration 
and greater vulnerability to blooms.  So I anticipate that the bloom problem will persist (and possibly 
worsen) in upstream lakes till nutrient levels drop to a low enough level to starve them.  That hasn’t 
happened yet in Fanning and Ogden. 
Last summer’s reports of blooms around the province don’t surprise me.  The problem is going to 
spread.  Aesthetic and property value issues aside, prolonged exposure to cyanotoxins has been 
associated with serious health issues, and that science is still developing. 
One relatively painless way of minimizing the damage is to encourage all riparian property-owners and 
resource users to respect shoreline setbacks, and keep them wild, with minimum necessary alterations.  
That will allow absorption of a lot of nutrients before they enter watercourses and water bodies. 
Some municipalities have taken admirable steps to address this.  They have some affect, but 
enforcement is challenging.  Provincial involvement is desirable. 
Widespread public education will be needed before regulatory steps will be politically palatable, and I 
expect the need for provincial regulations to become urgent.  Locally, TREPA has supplied the Yarmouth 
and Argyle Municipal offices with pamphlets, and has several thousand remaining.  Suggestions as to 
whom to target with them are welcome (We sent a mass mailing to every post office in the Tusket 
Catchment back in 2014.), as are suggestions about what we can otherwise do to educate the public 
and encourage greater participation at the provincial level. 

c. Succession 

The retirements of Darrell and Brad, and personal observations, remind me that all of us are temporary.  
I plan to continue to serve on the Committee as before, until either I get invited off, or my system tells 
me to stop. 
However, the clock is ticking.  I acknowledge Dawn’s earlier, very sensible, suggestion to document my 
current roles in water quality monitoring and committee work, so that others can take over when 
needed.    
This is not an immediate issue, but it is something for the committee to consider.  We’ll see how report-
drafting goes this winter.   



Appendix 4:  Update on Palaeolimnological Studies 
Nov 22, 2018 
 
Dear John et al. 
 
As requested. Below is a brief summary of where we stand on the NSERC strategic grant.  As you will 
appreciate, the lab work is very laborious ad slow, but we should have some of the paleo results in the 
first part of 2019.  Let me know if you have any questions.    
 
On behalf of the team, John Smol 
 
 
 
Field work in May and August 2018 
Field sampling was conducted by a team of students and PIs from Queen’s, Mount Allison, and the 
University of Ottawa. The following lakes in Digby and Yarmouth counties were sampled: Hourglass, 
Fanning, Nowlans, Ogden, Parr, Placides, Porcupine, Provost, Sloans, Oakleaf, Comeau, Delaps, Janes, 
and Clearwater. At each lake we recorded general limnological characteristics (pH, Secchi depth, 
conductivity, etc.), and collected water samples and duplicate sediment cores for further analysis, as 
detailed below. Separate field sampling methods and analyses were conducted by the teams at Acadia and 
Dalhousie, also detailed below.  
 
Queen’s University 
One MSc student began a research project at Queen’s University in January 2018 and is focused on water 
chemistry, diatom and chrysophyte subfossil assemblages, visible reflectance spectroscopy inferred 
chlorophyll-a (VRS Chla), and radioisotopic dating. Water chemistry samples for all of the lakes have 
been processed. VRS Chla profiles are completed for Nowlans, Placides, and Hourglass (impact lakes) 
and Porcupine (reference lake). Our preliminary VRS Chla concentrations increase two to five-fold in 
uppermost intervals of the impact lakes, while minimal change is observed in the reference lake. Diatom 
and chrysophyte assemblages have been identified and enumerated in Nowlans and Hourglass. Our 
preliminary results indicate marked changes in diatom assemblages in Nowlans Lake. Radioisotopic dates 
and bioindicators for the remaining lakes are in preparation. 
 
Mount Allison 
Two students from Mount Allison University began research projects in May 2018. The MSc student will 
examine benthic invertebrates from Nowlans, Placides, and Hourglass (impact lakes), in addition to 
Porcupine and Clearwater (reference lakes), to reconstruct deep-water oxygen concentrations. The Hons 
BSc student will investigate how zooplankton communities in Nowlans and Placides responded to lake 
production increases and changes in predation pressure. It should be noted that the Hons student earned a 
prestigious national research award in the summer 2018 and thus the Hons student's contributions to the 
overall project are in addition to what we initially proposed. Students have processed the majority of their 
samples and now are identifying, counting, and measuring invertebrate bioindicators. 
 
 
 
University of Ottawa 
Two students at University of Ottawa (one PhD student and one MSc student) started in May 2018. 
Sediments are being dated and processed for analysis of elements, isotopes, metals, and sterol biomarkers. 
Some sediment samples are also being prepared for detailed lipid analysis.  
 
Acadia University 



The MSc student at Acadia started in September 2018, with a focus on potential bird biovector transport 
to distant coastal systems. Field work conducted over the summer of 2018 included successful 
deployment of 4 GPS tags from the Bear Island gull colony and collection of soil cores from the colony 
and two nearby reference sites. Upcoming field work will include sampling at the Brier Island gull 
colony. Hg, trace elements, and POPs will be analyzed for each soil sample in the coming months. 
Preliminary results indicate that some gulls frequented farms during the incubation and chick rearing 
period, establishing use of mink farms. 
 
Dalhousie University  
The MSc student at Dalhousie will focus on modelling, with a start date of January 2019. Model input 
data will be primarily drawn from diatom and water chemistry data from Queen’s University. 
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