Maine Lakes...Living on the Edge?
A physical science-social science
collaboration to evaluate lake
- vulnerability and enhance lake
Stewardship
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The stakeholders

Department of Environmental
Protection (DEP) - Lake management

Linda Bacon
Jeft Dennis, Jeremy Deeds

Maine Volunteer Lake Monitoring
Program (VLMP ) - Citizen Scientists

Scott Williams, Executive Director
Volunteers (~1,200)

Others - Lake Stewards
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Shorefront Property Owners
Municipalities



The threats

* Atmospheric deposition (acid rain, Hg)
* Invasive species

e Eutrophication - HABs

Internal dynamics
Land Use

e Climate change
Extreme weather events
Warming
Reduced duration of ice cover
Longer growing season




Phe urgency —

*Climate change threatens Maine
lakes

* Excess phosphorus in lakes is the
leading cause of water quality decline

*2012: Early ice-out => prolonged
thermal stratification => severe
anoxia => phosphorus release from
bottom sediments => lakewide severe
algae bloom in Lake Auburn &
Georges Pond
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The questions

* Can we enhance Maine’s existing Lake
Vulnerability Index, using new
physicochemical and social science data?

* Can survey results from lake monitors
and lake associations be used to enhance
the Vulnerability Index through the
inclusion of data on lake community
stewardship capacity?

* Can survey results be used to
encourage/build stewardship capacity in
lake communities?




Goa objectives ——— —

(a) Enhance Maine’s Lake Vulnerability Index to predict
which lakes are more susceptible to deteriorations in
water quality

(b) Use surveys and interviews to identify factors that
encourage successful collaborations among VLMP
lake monitors & lake associations on lake stewardship
activities

(c) Develop a blueprint of activities - informed by our
physical and social scientific findings - that can
positively influence stewardship behaviors among
the public




The study lakes
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Thompson (4400%)
Emden (1568)
Hopkins (442)

trophic state

Long (2700)

Great (8240)
Messalonski (3500)
North (2900)

Salmon (666)/McGrath

(486)
East (1823)

Pleasant in Casco (1312)
Clearwater (750)

Pleasant in Caratunk (1120)

Damariscotta (4400)
Mousam (900)/Square
(840)

Taylor (650)
Meddybemps (6765)

Sabbatus (1960)
Unity (2500)
Webber (1200)

Tunk (2010)

Auburn (2260)

* Numbers are lake surface area in acres

China (3844)




Transparency
Dissolved Oxygen &
Temp

Water Samples
Chorophyll a
Total Phosphorus
Anions, Cations
DOC, pH, ANC

Sediment Samples

Al, Fe, P speciation
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The sediment data
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The physical data
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The goals-of surveys andfocus.groups—

* Build a profile of citizen-stewards

* Examine what monitoring/
stewardship activities are typically
conducted across lakes

e Examine factors that influence
residents’ involvement in lake
stewardship

* Understand factors contributing to
effective stewardship and active lake
associations




PRE surveys& FfocUs BrouhpSm—

e Provided to 24 lake associations in study
50% of lake associations responded
111 respondents

Provided to VLMP Lake Monitors (~ 1,200)
27% responded
342 respondents

Focus Groups

» Two focus groups sessions

Analysis
Qualitative content analysis
Descriptive analysis




/

Survey Results

VLMP Lake Monitor Responses
to select questions (total 46)




Respondentprofile fromesurvey.data—

Respondents - Male: 56% - Female: 44%

Answered: 333 Skipped:

Answered: 331 Skipped: 11 1
Age Group Education

Some High

18- School

- 40 High School or

GED

- 50
Some College

- 60

Bachelor's
Degree

-70 _

Graduate or
Professional...
71 or older

0% 10% 20% 30% 40% 50%

0% 10% 20% 30% 40%




nt profile from,survey data_—=

e

Retired: 35.7% - Working: 64.3%

Primary residence along lake: 44.4% Yes - 55.6% No
Answered: 261 Skipped: 81

Average Annual Income

< $30,000

$30,000 -
$50,000

550.000 -
$75,000

$75,000 -
$100,000

> $100,000




What Two Terms Best.Describe What™
You Do With VLMP?

Volunteerism

Community
Service

Environmental
Stewardship

Other (please

specify) = 11 288 total respondents

S50% 60%




\[LMP_Certifications received:2

Invasive Plant
Patroller -...

Invasive Plant
Patroller -...

Secchi
transparency...

Temperature
and Dissolve...

Phosphorus
Sampling

Additional
chemical...

lce-infout
tracking

Watershed
surveys

Gloeotrichia
monitoring

Metaphyton
monitoring

Leadership 295 total respondents

training




Please indicate-what-activities'youengage.in—

as a VLMP Volunteer Lake Monitor

Answered: 280 Skipped: 62

Answer Choices
* Collect water quality data
* Collect invasive species data
* Collect data on other watershed indicators
* Help coordinate workshops for VLMP Lake Monitors
Help coordinate workshops for Lake Associations
Assist DEP or VLMP staff in the collection of baseline samples from your lake
Help coordinate equipment and support for VLMP Lake Monitors
* Answer data collection related questions from volunteers
Help VLMP with data quality assurance support
Help VLMP with ground truthing and verifying collected data, e.g., taking Secchi readings during satellite flyover days
* Help coordinate lake related events
Help VLMP collate and enter data into the system

Other, please specify

Responses
85.00%

75.711%
58.93%
58.93%
60.36%
60.71%
60.36%
62.50%
56.79%
59.29%
62.86%
56.07%

38.21%

238

212

165

165

169

170

169

175

159

166

176

157

107



at motivates youzzz =~ i

Gives me an outdoor activity to do during the 391% 8.54% 1.07%
spring/summer/fall 1 24 73 3

Keeps me busy and active 3.93% 33.93% 1.43%
11 95 4
| have a deep personal attachment to the 3.89%

pond/lake/s | monitor 11

| am concerned about the health of the
pond/lake that | monitor 5 36

Keeps me involved with my lake community . 15.71% 38.93%
1 B 109

Helps maintain the current state of the 7.80% 23.76%
pond/lake | monitor 22 67

| want to give back through community . 18.37% 35.34%
service 52 100

1 believe in VLMP's mission 18.73%
53

I help monitor an important resource for the 32.03%
state of Maine 90

I can learn about lake science ¥ 39.44%
112

I can contribute to lake management X 35.87%
decisions 83 99

I can contribute to lake science monitoring d 11.11% 41.22%
data 31 115

I meet like-minded people 29.24% 42.96%
81 119

It helps indirectly maintain lake front property 1 23.02% 34.89%
values 1 64 97

It helps indirectly maintain tourism revenue d 41.22% 27.24%
115 76

It gives me a deep sense of personal % 6.79% 37.14%
satisfaction 19 104
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What Motivates You (5 highest)

e [ am concerned about the health of the lake that I monitor
( Strongly Agree (80%), or Agree (13%)

o ] bel)ieve in VLMP’s Mission (Strongly agree 74%; Agree
19%

* [ have a deep personal attachment to the lake that I
monitor (Strongly agree 76%; Agree 16%)

* [ help monitor an important resource for the State of Maine
(Strongly agree 59%; Agree 32%)

* Helps maintain the current state of the lake that I monitor
Strongly agree 63%; Agree 24%




Chief concerns for the lake you are familiar with and WheW data
e

Invasive
species

Water quality
trends

Shorefront
development...

Increased
development ...

Lake usage
activities b...

Lake usage
activities b...

Tourism impacts

Climatic
shifts on la...

Minimal to no
stewardship...
No active lake .

association
Skipped: 68

Few locals 3 5

connected to...

State funding
shortfalls

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




Q41 “ Please describe any lake stewardship activity that you have
engaged in or observed that you believe can have very positive

outcomesfor lake management.”

Total respondents: 171
B Frequency = Percentage

Surveying and monitoring; Partnerships; Communication & Education




Q 42 - Please specify 2 key factors that you think are critical for
effective and long-term stakeholder involvement in lake stewardship.

B Percentage B Frequency
. valuing members and valuntzers  [Ba ‘
=, Financial szability and support- funding from the state or through... :=
a3 Networking and sharing information with other organizations and... i‘l
-Q Placing value (both tangille and inzangible) on lake resources =
5, Student and youth involvemeant and education =|
_Q Zoning and develcpment controls and enforcement of laws and... :=|
. Strong and enthusias:ic Leadership =l
. Publicity and Reaching a broad audiznce =|
o Exciting and meaningful programs- Making programs fun and... =I Total res]pondents: 164
-Q Strong and present Lake and Road associations =
e Having information that is current and relevant to share =
o Community “buy-in” and engagement =
-Q Involvement and communication from state and local governments,... =
= Corrununicalion Lo and lrom members E
. Continued invasive species monitoring/ education :=
o widespread volunteer and member engagement, recruitment and... &
a3 continued water quality monitoring/ Education E
-Q Education and Outreach- Knowing the threats and seeing the... %

o
Y
o
s
(]
W8]
=
I
o

50 60 70




Preliminary SUrvey\anaIysis/

* High level of commitment and purposeful
stewardship

* Education, communication, and outreach

* Building social capital (self organizing; nested

relationships/networks)
Deliberative and collaborative efforts

Involvement of younger generation

Role of supporting institutions




Thenext steps... —— S

* Reporting on the analysis of results from two
surveys and focus groups

* Survey additional lakes identified for the study

* Hold information dissemination/best practices
workshop with Lake Associations & VLMP lake
monitors to communicate our findings
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The background - DEP

* GPA C(lassification attainment status
* Status determined by trophic parameters

Secchi Disk Transparency
Chlorophyll, Phosphorus,
Dissolved Oxygen
* Federal Non-point Source Funds (Section 319)

* Non-attainment/Impaired lakes - Restoration

e At-risk lakes - Protection




The background - VLMP

* Founded 1971

* Oldest volunteer lake
monitoring program in
nation

Percentage of Lake Data Readings Collected

® ~1,400 Ceft.lfled Water. ey
Quality Citizen Scientists

® Monitor over 400 lake
stations

e Collect 10x data as DEP

e Stewardship catalyst o9 I

I N N
20%, 40%, 60% B0% 100%
Percentage of Total Data Collected
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The background — Collaborative History

* 1998 - Stakeholder DEP contacted UM geochemists
* Atypical lakes - anoxia without sediment P release

® Multiple projects revealing critical Al:Fe ratios in a
small number of lakes

» Sawyer Lab (Clive Devoy) perfected Al:Fe:P sediment
speciation techniques.

® 2010 — 2012 DEP collects sediments from 106 lakes

* 2015 Current project — Local stakeholder participation
Physicochemical data collection
Social surveys




The resource

* Lakes are ‘gems’ on Maine’s
landscape

e ~2 800 lakes 10 acres or
greater 1n size

* Home to a diversity of fish

and wildlife

* Perform various ecosystem
services

* Activity related to Maine
lakes, contributes
approximately $4
billion/year to the state
economy




Q43 “Please specify 2 factors that you think are critical to keep
lake associations active in their lake stewardship activities.”

Technical assistance
Seeing the results and impact of good stewardship vs no...
Networking with other associations
Recognition of program and/ or volunteers
Active threats to the lakes
Continued Water quality control, monitoring and management
Adequate funding
Sense of Community, community events
Invasive species monitoring and control
Engaging and enjoyable programs and accessible certification
Strong and enthusiastic leadership
Support and communication from relevant organizations...
Expanding membership and Volunteers, Young volunteers
Communication and Current information and feedback for...
Engaged, interested, and willing volunteers and...

Total respondents: 158

Education and outreach, good publicity

0 10 20 30 40 50

B Percentage M Freguency

60




