Network - Results Session
‘Looking back at 2019; Looking forward in 2020

Overview & Stewardship
Support

2019 Data

Presented by

Julie Pisani, DWWP Program Coordinator &
Lauren Fegan, Monitoring Network Coordinator
Webinar June 18, 2020

L




Partnerships

Monitoring i




WATER AWARENESS
AND STEWARDSHIP

WATER INFORMATION
AND SCIENCE

WATER-CENTRIC PLANNING
AND POLICY SUPPORT

Watershed




Community Watershed
Monitoring Network

- Started with shared goal to increase knowledge and
understanding of surface water quality in the region.

« Monitoring program designed with provincial protocols
and methodologies began in 2011.

« Partnership between Ministry of Environment & Climate
Change Strategy (ENV), RDN, Streamkeepers, private
forestry.

« Streams sampled during 2 seasonal periods (summer low
flow & fall flush), 5 consecutive weeks each.

- Sites chosen to fill data gaps in provincial monitoring
networks, based on local knowledge of Streamkeepers.

- All data entered and stored in publicly accessible,
provincially managed database - Environmental
Monitoring System (EMS).




Community
Stewardship Groups:
attend annual training,
perform equipment
calibrations & all
sampling, provide local

Streamkeepers knowledge

BC ENV: technical
support, training &
sampling protocols, data
review, provide
database and data
portal.

Partners

Surface WQ Data:
prioritization of efforts,

land use planning

support, funding
applications support,
increased awareness.

RDN DWWP:
manage equipment,
provide technical
support &
coordination, deliver
training, data entry,
summarize results.

Mosaic Forest Mgmt:

provide safety gear,
land access to upper
watershed sites,

sponsor QA/QC lab
analysis.




7 Stewardship Groups

Departure Creek Streamkeepers (DCS)

- Fanny Bay Salmonid Enhancement Society (FBSES)

- Friends of French Creek Conservation Society (FFCCS)
- Gabriola Streamkeepers (GSk)

- Island Waters Fly Fishers (IWFF - 2 groups)

- Lantzville Streamkeepers (LS)

- Nanoose Streamkeepers Society (NSS)

- Nanaimo and Area Land Trust (NALT)

- Nile Creek Enhancement Society (NCES)

- Mid Vancouver Island Habitat Enhancement Society (MVIHES)
« Qualicum Beach Streamkeepers (QBS)

- Walley Creek Streamkeepers (WCS)

Wexford Creek Streamkeepers (WxCS)

Vancouver Island University Research Lab (VIU)

Thank you!
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Water Quality Monitoring Parameters

- Water Temperature
« Affects processes in water and in aquatic life.

- Dissolved Oxygen

+ Supports aquatic life.
« Lower when flows are lower.

- Specific Conductivity
- Ability to conduct electrical current.
« Higher when more dissolved minerals, higher
turbidity or less dilution.

- Turbidity
- Particles in water linked to higher levels of
contaminants.
« Quality assurance-quality control (QA/QC) lab
analysis.




Objectives & Guidelines
Water Quality Objective (WQO)

- Developed by the Province for specific water bodies.
- To manage protect specific water uses in that watershed.
+ i.e. Englishman River Aesthetic Water Temperature Objective <15°C.

Water Quality Guideline (WQG)

« Developed by the Province for B.Cs aquatic resources and the protection
of aquatic life, wildlife, agriculture, drinking water sources, and
recreation.

- To assess and manage the health, safety and sustainability of freshwater.

- i.e. Coho Rearing Water Temperature Guideline <17°C

CWMN Data

- Sites with data exceeding WQO's & WQG's flagged for further
investigation - physical stream assessments, lab analysis, etc. |
- Regular reporting of results publicly available: www.rdn.bc.ca/cwmn Fg,
« Annual reports/summaries since 2011. g
- Milestone reports:
- 3 year trend reports (2013, 2014, 2015).
- 7 year trend report (2018).




. 65 surface water quality sites

were sampled ‘;(}%*l i‘%'%ms.

- 8 new sites added:
- in Water Regions 2, 3, 5 & 6.

- Implemented recommended
actions from 2018 Trend
Report.
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- Affects metabolic rates of aquatic organisms.

 Can alter physical and chemical properties of water
(i.e. dissolved oxygen, pH, conductivity).

- Influenced by air temperature, stream exposure
(canopy cover, riparian vegetation), hydraulic
connectivity (groundwater - surface water
interaction), stream flow and physical attributes.
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Temperature WQG

- Exceedances of temp WQG common in lower reaches.
- As long as cooler refuges remain juvenile salmon can withstand temp exceedances.

Agquatic Life Guideline for Coho Rearing Temp WQG
Potential to Exceed in: Percentage of Exceedances per Year:

Cat Stream Millstone River 2014 29.2% « During 2019 sampling,
Chase River Nanaimo River 2015 227% weather was cooler and
Cottle Creek Shelley Creek 2016 21.2% experienced more rainfall
Haslam Creek South Englishman River 2017 28.4% than in previous years.
Holden Creek Walley Creek 2018 18.7% - Sites with subsurface flows
Little Qualicum River = Wexford Creek 2019 15.9% were not included.

Addressing temp exceedances:

« Riparian enhancement & restoration.
- Groundwater conservation programs & actions.

20



- Solubility of oxygen decreases as temperature

Increases.
7 7 AT T

- Additional factors affecting DO: photosynthesis,
water turbulence, and oxygen demand.

- Most pristine coastal streams would average >8 mg/L.
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WR4 Fall Dissolved Oxygen
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WRS5-1 Summer Dissolved Oxygen .
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Dissolved Oxygen WQG

Sites with Values Below the DO « Occurred consistently at very low
Instantaneous Minimum Guideline (5 mg/L): flow and low gradient sites.
Cottle at Nottingham Benson at Biggs —ly . . .
French at Grafton Chase at Estuary (tidal) - Similar to previous years, sites with
Grandon at Laburnum  Millstone at Biggs values <5 mg/L were likely to also be
Nanoose at Matthew X Walley u/s beach g
Swayne at Errington N. Wexford at Douglas belO}-/'V the 30-day average threshold (8
Beck at Cedar Rd N. Wexford at Tenth mg/L).

- Sites in bold above also did not meet
this guideline in 2018.
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Dissolved Oxygen WQG

- 9 sites (in bold beside) had levels below Sites with Values Below the DO 30-day
both the instantaneous minimum and Average Minimum Guideline (8 mg/L):
30-day average guidelines. Beck at Cedar Rd Holden Creek

Benson at Biggs Knarston at Lantzville
. . Cottle at Nottingham McClure Creek

- In 2019, multiple sites were subsurface Beessch at Grefian Millstone at Jingle Pot
during the summer period: Walley Creek  Grandon at Laburnum l\foomingstar Creek .

: : Millstone at Biggs anoose at campgrnd.
at Morningside, Walley Creek u/s beach, Noarooes of KEathon % i oxrord TS
and Swayne Creek. N. Wexford at Tenth complex

Swayne at Errington Shelley at Blower
Chase at Howard Shelley at Hamilton
Cottle at Stephenson Pt Walley d/s Hammond

Englishman at Hwy 19A Walley d/s McGuffie

Addressing DO exceedances:

- Improve temp (restoration & conservation).
« Increase stream complexity & structure (i.e., LWD).
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&

- Measure of concentration, charge and mobility of dissolved ions in water.
- Usually increases with corresponding increases in water temperature and/or turbidity.

» Specific conductance measures conductivity corrected to 25°C - standardizes readings so
they are comparable across sites/dates.

- Influenced by groundwater, pollutants, and salt water (tidal sites) - adds context to other
paramters measured.
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Estuary WR5 WR6 Summer Conductivity
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Sites with High SpC (>130uS/cm):

*

* = Sites with tidal influence have large
variance in SpC values - Chase at Estuary
143.9uS/cm (Oct. 22) to 16965uS/cm (Aug. 6)

- Conductivity gives added context
when interpreting data.




- A measure of water clarity - i.e,, cloudiness caused by suspended particles.

- Increased turbidity can increase water temperature as suspended
particles will absorb sun more efficiently than clear water.

- Algal growth in summer months may increase turbidity.

- Values vary in pristine streams - generally <2 NTU.
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WR3 Summer Turbidity
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Turbidity (NTU)
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2 NTU Summer turb WQG Exceeded: » 39 summer turb exceedances.

17 (44%) coincide with rain events.

» 22 (56%) most likely due to
anthropogenic influences.

Note: numbers in brackets indicate
exceedances that coincide with
rainfall events.




5 NTU Fall turb WQG Exceeded:

- In 2017, 53 of the 63 fall exceedances were
experienced after heavy rain events.

- In 2018, 18 fall turbidity exceedances - fall flush
was not captured at all sites.

- In 2019, 17 fall turbidity exceedances, all
except Chase at Aebig coincide with rain.




Lab Analysis

- Quality Assurance-Quality Control (QA/QC) lab analysis
for turbidity to validate field methodology & protocols.

« Based on recommendations from 2018
Trend Report two additional parameters
tested in 2019:

- 12 sites sampled for total phosphorus as
a proxy for agricultural run-off.

- 9 sites sampled for Chloride as a proxy
for road run-off.

42



Turbidity QA/QC

« 10% of sites randomly selected.

- Different groups complete QA/QC each year.
« Streamkeepers collect during regular sampling and take to courier.
« Sponsored by Mosaic Forest Management.

(3]
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Turbidity QA/QC

- Turb QA/QC results validate CWMN protocols & methodologies.
- Larger percent difference with values under 2 NTU.

Quality Assurance-Quality Control

Turbidity Lab Analysis
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Annual training sessions help maintain high standard of data collection.
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- To proactively manage the following has been recommended for VI
- Instantaneous maximum of 10 pg/L (0.01 mg/L)
- 5-month average maximum of 5 pg/L (0.005 mg/L)

- Provincial sampling protocols:
- Monthly for 5 consecutive months
- During growing season & lowest flows (May - Sept)




Total Phosphorus Summer 2019
Instantaneous Maximum - May through Sept.
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Total Phosphorus (pg/L)
g 8

&

Total Phosphorus Summer 2019
Five Month Average - Sample Dates: May 22, Jun. 24, Jul. 24, Aug. 26, Sept. 24
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Total Phosphorus Summer 2019
Instantaneous Maximum - May through Sept.

SWAYNE AT SWAYNE AT SWAYNE AT SWAYNE 150M U/S SWAYNE AT
ERRINGTON ERRINGTON ERRINGTON ERRINGTON ERRINGTON

22-May 24-Jun 24-jul 26-Aug 24-Sep

 Results indicate need for communications to agricultural landowners in
this creekshed - educational materials for nutrient management.
- Notified Provincial regulators who implement the Agricultural
Environmental Management Code of Practice.

48



- Results confirm suspected nutrient inputs from local land uses.
- Need for reduction of nutrient inputs into watercourses.

- Depending on land uses, reduce through:

- Riparian restoration.

- Education & outreach - fertilizer use, septic field maintenance, stream-
side landowners.

- Nutrient management best practices for industry/agriculture areas.

R
T
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- Freshwater Aquatic Life Guideline: « Provincial sampling
- Instantaneous maximum of 150 mg/L protocols:
- 5in 30 average maximum of 600 mg/L - 5in 30 for guideline “
comparison

+ Irrigation WQG: . During lowest flows (summer

- To protect plants/crops sensitive to Cl

eriod
- Instantaneous maximum of 100 mg/L -, )




Chloride 2019
Summer Low Flow Period
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*Category only includes sites
with 6 years of data or more.
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With multiple years of data we can identify sites that
have consistent water quality concerns, and support
community actions to address those concerns.

This includes prioritizing sites for restoration and
enhancement works undertaken by stewards, and
providing funding partnerships and tools for these
efforts.

Additional monitoring, including physical stream
assessments using Urban Salmon Habitat Program
methodology, is also something we have supported to
help direct restoration efforts.

rdn:bc.ca/dwwp-reports




« RDN's DWWP program supports efforts of stewardship groups to take
community-level action to monitor, restore and enhance local waterways.
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Tool Lending Library

- DWWP program has a tool kit to
help with your streamside projects!

- Borrow items for your restoration g A
and enhancement projects. A M s

- Dibbler, loppers, shears, rakes,
trowels, shovels, extractigator jr.,
hose, etc.

- Is there a tool or equipment you
would like to see in the library?

' rdn.bc.ca/cwmn

R

Stream Restoration Tool Lending Form
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Continuing the

iy, CWMN with
| y COVID-19
Precautions

Annual
Training
Session
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Annual Training

July Training Small Group Sessions  Focused

- Dates being - Maximum of 8 participants - Video content will be
scheduled for week of & 2 RDN staff. sent for mandatory
July 27 - 31. . Qutdoor, stream-side viewing & sign-off before

locations: French Creek and in-person training.

- Mandatory for Millstone River.
participants : - In-person training
completing 2020 - Face masks required. session will focus on:
sampling. - All equipment sanitized 1) Equipment Calibration

2) Sampling Procedure
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Will adhere to any
updated guidance from
BC Health Officer,
subject to change at any
time.
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We will now address questions
that have been typed in the
meeting chat box. Alternatively,
hit the 'raise hand' icon and we
will call on you & turn your

microphone on so you may ask a

question verbally.

_ Julie Pisani

jpisani@rdn.bc.ca

Lauren Fegan
Ifegan@rdn.bc.ca






