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PWEP’s Water Quality Monitoring
+ Restoration Program of the Little Sauble River

Introduction:

Protecting streams and waterways is essential for maintaining healthy ecosystems, clean
drinking water, fisheries, recreational activities and much more. Due to various stressors
including pollution from agricultural runoff and excessive development without adequate
environmental protections, water quality can become impaired, leading to a host of negative
impacts.

PWEP is a community run, volunteer based non-profit organization dedicated to protecting and
preserving fragile natural environments in Inverhuron and throughout the Lake Fringe and
Penetangore sub-watersheds (part of the Saugeen Watershed). As Inverhuron’s conservation
organization, part of PWEP’s mission is to preserve, protect, and restore rivers; to develop and
provide programs promoting responsible stewardship and sustainable development of land,
water, air, and natural features; and to educate and increase the public's understanding of the
environment and its importance through outreach programs (courses, seminars, conferences).

Exact conditions of the Little Sauble River as a system are currently unknown, but overall water
quality is certainly impaired. The SVCA 2018 Watershed Report Card for the Lake Fringe grades
the generic benthic invertebrates for surface water quality as D (Appendix A). In October 2023,
a water quality study of the Little Sauble commissioned by PWEP showed that “the water
quality, as reflected by the benthic macroinvertebrate community, was badly impaired”
(Appendix B: Water Quality in the Little Sauble River Through Inverhuron, Ontario, in 2023. Dr.
Ronald Griffiths, Senior Ecologist, Aquatic Ecostudies Ltd.)

While several entities are sampling and conserving the Little Sauble as they are able (see list
below), especially as part of wider watershed reporting and conservation efforts, a monitoring
and restoration program specific to the Little Sauble system is lacking. The need for such a
program is especially urgent given current and anticipated new development pressures being
placed on the sub-watershed. With this proposed program, PWEP seeks to support the ongoing
watershed protection work being done by SON, SVCA, and others.

Goals:

By restoring the Little Sauble River, PWEP aims to:
improve water quality of the river, and of Inverhuron Bay

- protect and preserve increasingly threatened flora and fauna that depend on the river

- protect and preserve the fishery along the Little Sauble, including important spawning areas
upstream


http://www.pwepreserve.com

Method:

- We plan to start a water quality monitoring program; by taking regular samples and using
benthic testing, we will be able to establish a baseline, formulate clear water quality goals,
and track progress over time.

- PWEP will work with experts to identify and implement strategies to achieve these goals
(such as removing obstructions along waterway, creating a stormwater management plan for
the watershed, riparian buffer restoration, etc)

- PWEP will seek to partner with local organizations and landowners to work in a
collaborative, effective manner

- PWEP will issue recommendations to local planning authorities (Municipality of Kincardine +
Bruce County)

- PWEP will offer presentations to educate the public, as well as workshops to provide
environmental training to local persons interested in participating in this project. Once
properly trained, local persons will be able document issues and sample the environment,
reducing costs and providing good data and information to build actionable programs. The
long-term viability of this project will depend on the interest and engagement from the
community

O Non-exhaustive list of other organizations currently monitoring or seeking to protect the Little
Sauble River (identify opportunities for information exchange and collaboration):

- SON Environment Office

- Inverhuron Provincial Park

- SVCA (Saugeen Valley Conservation Authority; Watershed Report Card every 5 years)
- PRWIN (Pine River Watershed Initiative)

- OFT (Ontario Farmland Trust)

O PWEP’s water quality monitoring will be done in consultation with Aquatic Ecostudies
Limited (287 Miller Road, Dutton, Ontario NOL-1J0). AEL has provided aquatic taxonomic
identification services to Canadian and US federal agencies, provincial and state
governments, NGOs, Ontario conservation authorities and private sector clients since 1983.
Its laboratory is fully equipped to process samples, identify all freshwater organisms,
photograph specimens, and produce digital reports. Dr. Ron Giriffiths is the Principal
Taxonomist with over 45 years of experience identifying freshwater organisms (http://
www.opseu-local103.com/OPSEU-Local103/AEL.html)

Phase 1: Outline and Implement PWEP’s Water Quality Monitoring Program
O Rationale:

In broad terms, there are three parameters that help determine water quality:

- physical parameters (turbidity, temperature, color, taste and odor, solids, conductivity)
- chemical parameters (PH, acidity, alkalinity, chorine, hardness, dissolved oxygen)

- biological parameters (bacteria, algae, viruses)

While we will also be measuring certain key parameters such as water temperature,
conductivity, dissolved oxygen, pH, and turbidity whenever possible, our main focus will be
benthic testing. In this type of testing, benthic macroinvertebrates (e.g. insects, crustaceans,
mollusks, worms) are used to assess the water quality conditions [of a stream or river] (Griffiths,
2023 Little Sauble WQ Report).
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Deforestation, agricultural activities and urbanization are well documented ecological stresses
that degrade water quality (i.e. the ability of a stream to support aquatic life and human uses)
by increasing sediment, nutrient and contaminant loadings, altering energy flows (e.g. leaf litter)
to the stream, changing the water detention/retention ability of the drainage basin, and
modifying habitat characteristics (physical structure) and the temperature regime of the stream.
[...] Benthic macroinvertebrates are known to respond to changes in these variables [...].
(Griffiths, 1996, Abstract: A biological measure of water quality for creeks, streams and rivers).

The advantages of using benthic macroinvertebrates as indicators of water quality are well
known (Griffiths 1993): biological observations are more dependable than chemical
determinations since they show cumulative effects of present and past conditions, while
chemical tests apply only to the moment of sampling. Although benthic macroinvertebrates
have little social relevance, they are an important food source for fish and waterfowl, organisms
that the public relate with unimpaired environmental conditions. (Griffiths, 1996, Abstract: A
biological measure of water quality for creeks, streams and rivers).

O Locations and Timing:

We will be testing at least once a year, either in the spring and/or fall, at a minimum of three
locations, depending on previous results and how the situation evolves. To identify candidate
testing sites for the first round of testing as part of this program we will likely be looking to the
Aquatic Ecostudies Ltd. 2023 Little Sauble WQ Report (see map on p. 3, Appendix B)

Phase 2: Identify Problem Areas and Outline Restoration Strategies (whenever possible,
concurrent with Phase 1)

Physical stressors such as eroded areas, candidate sites for riparian buffer restoration,
problematic culverts, etc. will be identified and mapped. In order to get an overview, members
of the PWEP team will walk the system together with a qualified expert in the spring/summer of
2026 and mark problem areas on the MNR (Ministry of Natural Resources) map.

The causes of any chemical and biological contaminants will be identified.

Phase 3: Implementation of Restoration Strategies

PWEP will provide recommendations to local planning authorities and work with landowners to
implement restoration strategies.

Educational Program

Starting in the summer of 2026, PWEP will offer a water quality training program to the local
community. The training will consist of a lecture and field demonstration by Dr. Ron Giriffiths.
Participants will learn the necessary skills to monitor basic physical and chemical parameters.
The program will take place at the Bourgeois Farm in Inverhuron and will be free and open to
the public. In addition, there will be the opportunity for a limited group of participants to learn
the basics of gathering benthic samples. These volunteers would gather the samples going
forward and Aquatic Ecostudies would analyze the samples (rather than Aquatic Ecostudies
doing everything), allowing for a reduction in costs.

The goal is to provide an opportunity for hands-on learning and work towards a robust citizen
science project that puts oversight and stewardship in the hands of the local community.
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Lake Fringe Watershed

The Lake Fringe area is a narrow strip
of land along Lake Huron stretching
from north of Kincardine to
Southampton.

This watershed is 254 square kms, with
a number of small tributaries flowing
directly into Lake Huron. The main
tributaries are Lorne, Andrews,
Tiverton and Underwood Creeks, as
well as the Little Sauble River.

This watershed area is mainly
agricultural (60%), with forested
sections along the lakeshore where
intensive development exists. It
includes the communities of
Southampton, Port Elgin, and
Tiverton. Bruce Nuclear Power
Development (BNPD) also exists here.

Working to Keep Your Future Green

Staff work with partners and testing, and so much more, is completed

organizations in implementing projects by staff in helping to determine the best | Watersheds are complex systems
that aim to improve the local and most applicable environmental where everything is connected.
environment. Research, lab and field measures to apply in each sub- We all live downstream.
work, data analysis, observations, watershed.

Saugeen Conservation is a proud member of Conservation Ontario
1078 Bruce Rd. 12, P.O. Box 150, Formosa ON NOG 1W0 Tel. 519-367-3040 Email: publicinfo@svca.on.ca www.svca.on.ca

Alternative formats of this report are available upon request.




General Information

Lady's Slipper, Rough Dropseed, Sand-dune
Wildrye, Stiff Yellow Flax, Small White
Lady Slipper, Tuberous Indian-plantain, Stiff
Gentian, White Perch, Williamson's
Emerald, Snapping Turtle, Threespine
Stickleback

Area
254sq. km

Municipalities
Municipality of Kincardine, Town of Saugeen
Shores

Physiography

44% till plain (drumlinized), 39% sand plain,
15% beaches and shore cliffs, 2% peat and
muck

Soils

23% silty loam, 18% clay loam, 16% fine to
moderately coarse sandy loam, 12% silty clay,
11% medium to moderately fine loam, 6%
organic material, 6% other (may include
small percentages of alluvium, breypan,
bottomlands etc), 6% coarse sandy loam and
loamy sand, and 0.3% gravel

Dams
There are no dams in the watershed

Sewage Treatment Facilities
None

Woodlot Size

Large woodlots with forest interior along the
lakeshore with the rest of the watershed
limited to small fragmented forests at the back
of farm lots

Land Use

60% agriculture; 29% forested; 6.1% urban

Provincially Significan Natural
Areas - Scott Point, Baie duDore,
MacGregor Point Wetland Complex

Groundwater Aquifer Sources
Salina Formation, Bass Island Formation,
Bois Blanc Formation; Oriskany Formation,
Detroit River Group; Onondage Formation,
Lucas Formation, Glaciolacustrine
Formation

Stream Flow (mean)N/A
Stream Flow (low) * N/A

Rare Species (obtained from the
National Heritage Information Centre
(NHIC) Website)

American Beach Grass, Barn Swallow,
Beach-dune Tiger Beetle, Beaked Spike-
rush, Black Meadowlark, Bobolink,
Brushed-tipped Emerald, Butternut, Eastern
Meadowlark, Eastern Red Damsel, Eastern
Milksnake, Eastern Ribbonsnake, Lake
Sturgeon, Hill's Pondweed, Pitcher's Thistle,

Great Egret, Greene's Rush, Loggerhead
Shrike, Dwarf Lake Iris, Great Lakes Sand
Reed, Great Lakes Wild Rye, Greene's
Rush, Green-striped Darner, Low Nutrush,
Neglected Milk-vetch, Northern Brook
Lamprey, Ocellated Darner, Prairie
Dropseed, Queensnake, Ram's-head Lady
Slipper, Red-shouldered Hawk, Ram's-head

*17Q10 - the lowest mean flow for seven consecutive days that has a 10-year recurrence interval period, or a 1 in 10 chance of occurring

in any one year.

? 7Q20 - the lowest mean flow for seven consecutive days that has a 20-year recurrence interval period, or a 1 in 20 chance of

occurring in any one year.

Forest Conditions
Wetland Conditions

surface Water Quality
Groundwater Quality

Watershed Perspective




Indicators

Indicator Description

Some areas may require enhancement to maintain this level of
quality.

B Forest cover is the percentage of the watershed that is forested or
Forest Cover B B . o .
(% of Area) 288 28 5 28.4 wooded. Environment Canada suggests that 30% forest cover is the
’ i . minimum required to support healthy wildlife habitat.
g Forest interior refers to the protected core area found inside a woodlot. It
:g Forest Interior B B B is the shelltered, seclluded environment away from forest edges.a‘nd
5 (% of Area) 105 8.6 8.6 open habitats. Environment Canada recommends that a minimum of
c ’ ) . 10% of a watershed should be interior forest cover to sustain healthy
8 plant and animal species.
..‘;; Riparian Cover is the percentage of forested habitat along a given
i i i 0,
o Riparian Cover C C C waterway. Environment Canada guidelines suggest that at least 75%
[e) (% of Area) 37.0 295 of stream length should have 30 metre naturally vegetated buffers.
L. ¢ ’ ’ 33.6 Forested vegetation represents about two-thirds with the rest being
marsh, meadow, and shrub thicket.
Grade B indicates good ecosystem conditions. Some areas may require
Average Grade B B B
enhancement.
(7] Wetland cover is the percentage of existing wetland in a watershed.
'g S Environment Canada suggests that 10% wetland cover is the
o= A A minimum needed for a healthy watershed. Grade A indicates
= O Wetland Cover No Data s . ,
é c 14.2 14.2 excellent ecosystem conditions and protection may be required.
(o)
(6]

Indicators

Indicator Description

Benthos or benthic invertebrates are bottom dwelling insects,
crustaceans, worms, mollusks, and related aquatic animals that live in

Benthic B D D watercourses. They are good indicators of water quality, responding
Invertebrates quickly to environmental stressors such as pollutants.  The Modified
= 4.27 6.17 6.07
© (FBI) ’ ’ . Family Biotic Index (FBI) using New York State tolerance values
> provide stream health information and values ranging from 1
o (healthy) to 10 (degraded).
o Total phosphorus is indicative of nutrient levels within a watercourse.
= . . .
; Total Phosphorus A B B Phosphorus is reqmred for the growth of.aq_uatlc plants ar?d alga?e, _
however, concentrations above the Provincial Water Quality Objective
Py (mg/L) 0.010 0.025 0.025
o ’ ' . may result in unhealthy stream conditions. The Provincial Water
£ Quality Objective is 0.03 mg/L.
=] E. coli originate from the wastes of warm blooded animals, including
" E. coli B B B humans, livestock, wildlife, pets and waterfowl. The Ontario
cfu m ecreational Water Quality Guidelines suggest that waters with less
fu/100mL 68 69 59 R tional Water Quality Guideli t that wat, ith |
than 100 CFUs/100mL are safe for swimming.
Average Grade B C C Grade C indicates ecosystem conditions that need to be enhanced.
Nitrates are present in water as a result of decaying plant or animal
> Nitrite + Nitrate A A material, the use of fertilizers, domestic sewage or treated wastewater,
% (mglL) No Data 0.06 as well as geological formations containing soluble nitrogen
> 9 ’ 0.04 compounds. The Ontario Drinking Water Standard for nitrite + nitrate
c is 10 mg/L.
9 While chloride can be naturally occurring, the presence of elevated
g Chloride A A chloride may indicate contamination from road salt, industrial
S (mg/L) No Data 12.97 discharges, or landfill leachate. The Ontario Drinking Water Standard
g 9 ’ 13.98 for chloride is only for aesthetic purposes with an objective of 250
o mg/L.
6 Grade A indicates excellent ecosystem conditions and protection may be
Average Grade No Data A A required. Some areas may require enhancement to maintain this level of

quality.




Forest Conditions

With an average grade of 'B' for forest
conditions, the Lake Fringe Watershed
does not meet the Environment Canada
guidelines of 30% forest cover and 10%
forest interior. Forest Cover maintained
a 'B' grade from the previous Report
Cards while Forest Interior remained a
'B'. The grade for riparian cover scored a
'C' grade. The recommendation is that
50% of the 30 metre wide riparian zone
should have forest cover. The Lake
Fringe watershed has only 33.6% of the
riparian zone forested. Tree planting
along riparian zones, on dormant fields,
areas too wet to farm, and on marginal
farmland should be considered to ensure
the forest conditions are maintained or
improved.

Wetland Conditions

This report card summarizes the
conditions of all wetlands. The Lake
Fringe Watershed scores an 'A' grade with
14.2% wetland cover. This is just above
the Environment Canada recommendation
of 10% (minimum required for a healthy
watershed).

It would be advisable to allow low lying or
wet areas to naturalize. These are key
areas and allowing them to regenerate will
help to improve wetland scores.

The wetland evaluation system was created
to protect important wetlands valued at a
provincial level. Under the Planning Act,
provincially significant wetlands are
protected from development and alteration.

Surface Water
Quality

This watershed scores an average grade of
'C' for surface water quality, indicating that
ecosystem conditions need to be
enhanced. The overall grade has
remained a ‘C’ since the last set of report
cards.

The average total phosphorus
concentration is below the provincial
water quality objective of 0.03 mg/L. The
average E. coli is also below the
recreational guidelines of 100 FU/100mL.
The benthic invertebrate grade remained a
"D’ but is still a cause for concern. These
low grades in the benthic invertebrate
community are seen as early indicators of
water quality deterioration. Efforts should
continue to encourage landowners and the
agricultural community to preserve and
improve natural land cover. In addition to
managing current land use practices,
climate change and invasive species also
pose significant threats.

Groundwater
Quality

Groundwater quality in the two
monitoring wells in this watershed
continues to be excellent. It should be
noted that groundwater aquifers do not
conform to watershed boundaries but flow
in an east to west direction through the
watershed. Of note, is that there have
been exceedences of the Ontario Drinking
Water Standards for sodium during this
study period at the Tiverton well.

Ecosystem Grade Description

Excellent conditions.

Good conditions. Some
areas may require
enhancement and/or
improvements.

Conditions that warrant

general improvements.

Poor conditions. Overall
improvements necessary.

Degraded conditions, in
need of considerable
improvement.




‘/Saugeen Conservation aims to improve watershed health through virtually all its programs.

‘/Saugeen Conservation is a key player in providing assistance and technical expertise to local groups, committees, ministries etc. that work
to improve the local environment.

‘/Through Saugeen Conservation's tree planting efforts and Ontario's 50 Million Tree Program, a total of 45,100 trees were planted in
this watershed, during this report period.

‘/The Lake Huron Fishing Club actively stocks steelhead salmon in the Saugeen River. The club operates two hatcheries (Kincardine and
Port Elgin), rearing young fish to help supplement the fishery. The School Salmon Hatchery program has grown from 10 Schools in 2012
to 47 Schools by 2016 with all the salmon being released into the Saugeen or Penetangore Rivers and fully funded by Bruce Power.

‘/SauGREEN for the Environment is a local environmental community group focused in the Saugeen Shores area. They implement
various environmental initiatives including waste diversion, rain barrels, tree planting, Tall Tree Initiative and other eco-friendly projects.

‘/Friends of MacGregor Provincial Park hosts the annual Huron Fringe Birding Festival which attracts hundreds of participants each year.

‘/Saugeen Conservation works closely with local agricultural organizations and institutions to provide ongoing workshops and seminars for
farmers on a variety of different topics relating to environmental and farm health, including soil conservation, cover crops, no-till farming,

etc.

‘/Local tourism groups and organizations play a large part in promoting the wealth of natural resources in the Saugeen Watershed.
Saugeen Conservation works closely with
each of them in promoting the sustainability
of the environment and its precious

resources, including this area.

‘/Grey Bruce Sustainability Network works
closely with Saugeen Conservation on
several different environmental projects,
ranging from green development to rain
gardens, educational programs, river clean-

up operations, seminars and more.

‘/The Bruce Grey Woodlands Association
hosts various workshops and tours on
forestry related topics. They also organize
the annual Grey Bruce Woodlot Conference
focusing on important forest-related issues

and research.



‘/The Forest Health Collaborative includes forestry and tree professionals throughout Grey and Bruce Counties. Its objectives include
educating municipalities and the public on forest health issues.

‘/The Lake Huron Centre for Coastal Conservation works with Saugeen Conservation, in providing expertise relating to Lake Huron and

shoreline issues. They specialize in research, technical advice, education programs, public outreach, stewardship efforts and much more.

‘/Stewardship Grey Bruce offers support funding and technical support for landowners in the watershed who are interested in completing
habitat enhancement projects focused on focused on water quality improvement.

‘/Special attention is provided in this watershed with regard to the combat and control of the invasive Phragmites australis plant that has
taken over much of the shoreline area. Various groups, as well as the local municipalities have been active in this program. Enbridge Inc.,
and Bruce Power have been instrumental in assisting with funding and manpower.

‘/Saugeen Conservation offers over 50 different hands-on conservation education programs designed to get students outdoors and
learning about the natural environment. Thirty different programs are provided by Saugeen Conservation and Bruce Power at the Bruce
Nuclear Power Development, (BNPD), complex free of charge to all local schools. In addition, local schools attend both the Bruce Grey
Forest Festival and the Grey Bruce Children’s Water Festival.

‘/Healthy Lake Huron is an initiative of local environmental organizations, including Saugeen Conservation. Together they coordinate

actions to protect and improve overall water quality along the southeast shores of Lake Huron.

‘/Environmental self assessments are now available for the rural non-farm landowner with the release of The Rural Landowner Stewardship
Guide for the Lake Huron Watershed. This guide provides a framework for landowners to evaluate their property and help determine best

management practices.

Recognizing our Important Partners

) )f Saugeen Valley
@-*"4) Conservation
Foundation
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SUMMARY:

In the fall of 2023, Draft Plan approval was issued for a residential development proposal
in Inverhuron, Ontario — the Tidman development proposal. Unfortunately, no storm-water
report was provided for consideration in this approval process and thus no water quality
assessment was conducted on the Little Sauble River. Consequently, benthic macroinvertebrates
were sampled just upstream and downstream of the proposed development in the Little Sauble in
October 2023, to assess the water quality conditions in this stretch of the river. The BioMAP
water quality index indicated that the water quality, as reflected by the benthic macroinvertebrate
community, was badly impaired. Thus, this stretch of the Little Sauble River has no remaining
capacity to accept any further storm-water or sewage discharges (treated or untreated). A storm-
water plan is desperately needed for the entire watershed so that resources of the Little Sauble

River can be equably distributed to all riparian landowners.
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INTRODUCTION

In the fall of 2023, Draft Plan approval was issued for a residential development proposal
in Inverhuron, Ontario, bordered by Concession Road 2 (northern), Alma St (southern), Jordan
Road (western) and Albert St. (eastern) — the Tidman development proposal. No storm-water
report was provided for consideration in this approval process and thus no water quality
assessment was conducted on the Little Sauble River that flows through the south-eastern corner
of the property. The capacity of this watercourse to accept storm-water flows from streets,
building foundations, residential lands, etc. without any treatment consequently is unknown. In
fact, this watercourse may have no capacity to accept untreated or treated storm-water from the
proposed development because of the extensive agricultural operations in the upper watershed of
the Little Sauble River that has resulted in (un-measured) in excessive sediment and nutrient
loadings to the watercourse. A population of rainbow trout (Onchorhynchus mykiss), also called
steelhead, uses the lower reaches of the Little Sauble River for spawning (spring run) and rearing

habitat and is sensitive to water impairment.

MATERIALS AND METHODS

Benthic macroinvertebrates (e.g. insects, crustaceans, mollusks, worms) were used to
assess the water quality (i.e. ability of the water resource to support aquatic life) conditions of the
Little Sauble River. Three stream sites were sampled on October 18,2023 (Figure 1): Site 1
was located in the Little Sauble River upstream of the proposed development just north of
Concession Road 2 (Photo 1); Site 2 was located downstream of the proposed development about
50m south of Alma Street bridge (Photo 2); while, Site 3 was located near the eastern boundary

of Inverhuron Provincial Park (Photo 3).

A T-sampler, with a 600xm mesh collecting net and enclosing a 0.05 m” area, was used
to collect the benthic macroinvertebrates at each site using standard BioMAP sampling
procedures (Griffiths 1999). Two benthic samples were collected (T1 and T2) at each site in
water depths between 8cm and 20cm. Samples were placed into labeled plastic bottles and
preserved with a 70% ethanol solution. The benthic samples were transported to AEL biological

laboratory for sorting and identification.
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Figure 1: The location of Sampling Sites 1,2 and 3 along the Little Sauble River,
sampled October 18, 2023. See Photos 1,2 and 3.

The macroinvertebrates in each sample were removed from the debris using glass petri
dishes under a low-power microscope. The animals were placed into labeled glass 30mL bottles
and preserved with 80% ethanol. Thereafter, each macroinvertebrate in a sample was identified
to the lowest taxonomic level, generally Species or Genus, depending on condition of the
specimen and taxonomic knowledge of that species or group. Worms and chironomids (midge)
generally had to be mounted on glass slides in a clearing and mounting compound so that fine
details of setae (worms) and mouthparts (chironomids) could be observed using a high-power
microscope (100-400x magnification). Most other macroinvertebrates were identified using 10-
40x magnification. A taxonomic library of more than 60 books and 400 published articles was

available for the identification process.
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RESULTS AND DISCUSSION

The BioMAP(d) water quality index (WQI) was used to translate the benthic
macroinvertebrate compositional data in each sample (see Appendix 1) into a quantitative score

of water quality:

n n

WQI=[Y eSVi*In(xj+ D] = [2 In (xi+ 1],

where SV is the BioMAP sensitivity value of the ith taxon,
Xj is the density of the ith taxon,

n is the number of taxa in the sample,
In is the natural logarithm,
e is the number 2.718

(Griffiths 1999).

The BioMAP water quality index incorporates information on the environmental
sensitivity of macroinvertebrates and their density. This index thus expresses water quality as an
abundance-weighted sensitivity value of the benthic macroinvertebrates at a site. BloMAP
sensitivity values are objectively assigned to benthic taxa based on their longitudinal position
along a watercourse where they are most abundant (e.g. creek, stream, river, large river, or lentic

waters). These values vary from 4 (most sensitive) to 0 (most tolerant) with:

4 being assigned to any taxon that commonly occurs in headwater creeks;

3 being assigned to any taxon that commonly occurs in streams;

2 being assigned to any taxon that commonly occurs in rivers or rocky shorelines of
lakes;

1 being assigned to any taxon that commonly occurs in large rivers, riverine wetlands
or ponds (submergent vegetation); and

0 being assigned to any taxon that commonly occurs in lentic waters (e.g. profundal
zone of lakes, swamps, temporary waters).

BioMAP sensitivity values (SV) for Ontario benthic macroinvertebrates are listed in Griffiths
(1999). Assignment of sensitivity values is based on the evolutionary argument that springs,
with their permanently flowing, cold and well oxygenated waters, were the ancestral habitat of

most aquatic insects. To colonize the more hostile habitats found downstream of springs, aquatic
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insects had to develop adaptations to tolerate warmer and more varying temperatures and lower

and more varying dissolved oxygen concentrations.

BioMAP classifies water quality as "unimpaired" or "impaired" based on an ecological
interpretation of the Ontario Water Resources Act, which specifically recognizes the “quality of
water” and prohibits its impairment. This Act states that water quality shall be deemed to be

“impaired” if:

“any material discharged or caused or permitted to be discharged or any derivative of such material
causes or may cause injury to any person, animal, bird or other living thing as a result of the use or
consumption of any plant, fish or other living matter or thing in the water or in the soil in contact with
the water”.

Thus water quality is unimpaired where the community of organisms is not affected by human
activities, and is impaired otherwise. Unimpaired water quality is recognized by the presence of
benthic species whose environmental requirements match those corresponding at that site. Thus,
a creek site containing mostly creek-dwelling species (SV = 4), or a stream site containing
mostly stream-dwelling species (SV=3) indicates unimpaired water quality conditions. Impaired
water quality is indicated by the occurrence of species that are “out of place”, for example, the
predominance of stream-dwelling organisms at a creek site. The general effect of pollution and

riparian habitat disturbance is to shift the distribution of benthic macroinvertebrates in the

upstream direction (i.e. more tolerant species moving upstream to occupy “disturbed” habitat).

BioMAP threshold values that delimit unimpaired and impaired water quality conditions
in various sized watercourses (creeks, streams, rivers), based on bankfull width, have been
established using benthic data from several hundred watercourse sites throughout southern
Ontario (Table 1). For example, a benthic sample with a BloMAP water quality score greater
than 12 from a site along a stream section (i.e. site with bankfull width between 4 and 16m)
indicates unimpaired water quality conditions at that site. In contrast, a BlioMAP water quality
score less than 10 at this same site would indicate impaired water quality conditions (Griffiths
1999). The water quality at a site along a stream may be impaired or unimpaired when BioMAP

scores are between 10 and 12.
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Table 1: BioMAP threshold values for determining Unimpaired and Impaired Water Quality
conditions at creek, stream and river sites.

Watercourse Size (bankfull width) Unimpaired Water Quality | Impaired Water Quality
Creeks (1-4m) >16 <14
Streams (4-16m) >12 <10
Rivers (16-64m) >9 <7

Since the bankfull width at the three Little Sauble River sites sampled in this study varied
from 8-14m, all 3 sites were classified as “streams”, as the bankfull width was between 4 and
16m. Consequently, the mean BioMAP scores of 4.7 and 4.6 at Sites 1 and 2 (immediately
upstream and downstream of the proposed development respectively) clearly indicate severely
impaired water quality conditions along this stretch of the watercourse (Table 2). Thus, this
stretch of the Little Sauble River has no capacity to accept any further storm-water or sewage
discharges (treated or untreated). The number of taxa at these sites (Site Taxa Richness) is half
that at Site 3 in Inverhuron Provincial Park with unimpaired water quality conditions and below
that expected of stream sites in southern Ontario (Table 2). This reduced diversity, virtual
absence of large-bodied EPT (mayflies, stoneflies, caddisflies), and high abundance of small-
bodied midges at Site 2 (Table 2) suggests that excess sediments in the watercourse from
upstream soil erosion are disrupting the benthic communities; furthermore, the extremely high
abundance of worms and elevated macroinvertebrate density at Site 1 suggests high nutrient

loadings (phosphorus, nitrates) is another factor impairing water quality conditions.

It is evident from the 4 six-foot plus diameter culverts placed under Concession Road 2
that the municipality expects extreme flows in Little Sauble River. Turbid waters and fast flows
were observed at both sites on October 12" following a few days of rain the proceeding week.
Conductivity of the water at Site 1 was 490 xS/cm on October 12" (high flow) and 660 xS/cm on
October 18" (lower flows) indicating that the excess water in the watercourse was a result of rain
water discharged to the watercourse as that would account for the reduced conductivity (i.e.
dilution effect). It is imperative that precipitation in the upper watershed be retained (held) and
treated (reduction of sediments and nutrients) and then released at a slow rate to the watercourse

so that the bankfull depth is not exceeded in downstream sections. Peak flows likely need to be
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reduced by about 50% so that repeated flooding and associated sediment scouring along the
lower watercourse is minimized. A storm-water plan needs to be produced for the entire
watershed so that resources of the Little Sauble River can be equably distributed to all riparian

landowners.

Table 2: Mean BioMAP Water Quality Index (d) scores, mean density, site taxa richness and
% composition of EPT (mayflies, stoneflies, caddisflies), worms, and non-biting flies (midge)
at three sites along the Little Sauble River sampled on October 18 2023. See Figure 1 for site
locations. Expected values for stream sites with unimpaired water quality listed in last column
(from Griffiths 1999).

Site 1 Site 2 Site 3 Expected
BioMAP WQI, score 4.7 4.6 124 >12
Mean Density 488 291 156 100-400
Site Taxa Richness 23 25 46 30-60
% EPT 04 0.5 50.5 40-60
% worms 67.5 41.1 74 <2
% midges (chironomids) 230 552 24.1 10-30

The BioMAP score of 12.4 at Site 3 within Inverhuron Provincial Park indicates
unimpaired water quality conditions along this downstream stretch of the watercourse. The
riparian forest of willows, maples, basswood, ashes and white cedar is intact in this area
providing cooling shade, reducing soil erosion, and supplying organic food material (leaves,
woody debris) to the aquatic system. The riparian forest is an essential component of aquatic
ecosystems for the maintenance of unimpaired water quality conditions (Griffiths 2001). When
the natural vegetation (forest) is reduced to less than 30% of the riparian area, water quality
becomes impaired (Griffiths 2002). Agriculture and urbanization are the 2 primary causes of
deforestation in southern Ontario (Griffiths 2002). BioMAP scores at this site have been
measured in September or October since 2006 and show that this stretch of watercourse is, to
date, resisting upstream disturbances (Figure 2). However, the lowest BioMAP scores were
observed in the two last sampling years and the elevated proportion of worms in the community

over that expected (Table 2) suggests that organic matter from agricultural lands is reaching this
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Figure 2: Trend in mean BioMAP scores from samples collected in September or October
at Site 3 inside eastern border of Inverhuron Provincial Park from 2006 to 2023. Vertical
lines represent 2 STD (~95% Confidence Interval). Data from Westwood 2006, 2007,
2015).

site and building up in the sediments. Impairment of water quality will put stress on the rainbow

trout population utilizing the lower reaches of Little Sauble River.
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Appendix 1: Macroinvertebrates at sites along the Little Sauble River sampled Oct 18, 2023.
SV is the Sensitivity Value for that taxa from BioMAP version 11/04/30.

Station
Sample

SV

Site 1 (Con Rd 2)| Site 2 (Alma St) |

Site 3 (Park)

TI | T2 | TI

T2

TI | T2

ANNELIDS:
LEECHES:
Glossiphonidae:
Glossiphonia complanata
WORMS:
Enchytraeidae
Naididae
Nais bretscheri
immatures with hair chaetae
Potamothrix vejdovskyi
immatures without hair
chaetae
Limnodrilus hoffmeisteri
Limnodrilus udekianus

MOLLUSCS:
SNAILS
Ancylidae
Ferrissia rivularis
CLAMS
Sphaeriidae
Cyclocalyx

ARACHNIDS:
WATERMITES:
Hygrobatidae:
Hygrobates
Lebertiidae:
Lebertia
Sperchonidae:
Sperchon

CRUSTACEANS:
SIDE SWIMMERS:
Gammaridae

Crangonyx

Gammarus pseudolimnaeus
SOW BUGS:
Asellidae

Caecidotea

[

PO O NOPK

5

71 83 22
167 191 23

42 103 26

W

11 13 4

34
57

78

AN DN

11 4
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Station Site 1 (Con Rd 2)|Site 2 (Alma St) | Site 3 (Park)
Sample TT | T2 | T1 | T2 | T1 | T2
SV
INSECTS:
BEETLES:
Elmidae:
Dubiraphia vittata 2 1 1
Optioservus fastiditus 2 1 8
Stenelmis crenata 2 1 1 7 1
Psephenidae:
Ectopria 3 1
BUGS:
Corixidae:
Sigara mathesoni 3 1
CADDISFLIES:
Brachycentridae:
Micrasema 4 4 1
Helicopsychidae:
Helicopsyche borealis 2 2 1
Hydropsychidae:
Cheumatopsyche * 1 1 19 17
Hydropsyche betteni 2 1
Hydropsyche slossonae 3 1 1 1 2
Hydroptilidae:
Hydroptila 2 1
Philopotamidae:
Chimarra 3 1
Polycentropodidae:
Polycentropus * 1 1
Psychomyiidae:
Psychomyia 3 2
DOBSONFLIES:
Corydalidae:
Nigronia 3 5 1
MAYFLIES:
Baetidae:
Acerpenna macdunnoughi 3 1
Diphetor hageni 3 3 1
Heterocloeon curiosum 2 1
Caenidae:
Caenis 1 2 12 7
Ephemerellidae:
Eurylophella bicolor 3 1
Ephemeridae:
Ephemera guttulata 3 5
Heptageniidae:
Maccaffertium vicarium 3 16 21
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Station
Sample

SV

Site 1 (Con Rd 2)| Site 2 (Alma St) |

Site 3 (Park)

T1

T2

T1

T2

T1

T2

Stenonema femoratum
STONEFLIES:
Capniidae
Perlidae:
Acroneuria evoluta
Taeniopterygidae:
Taeniopteryx
TRUE FLIES:
Ceratopogonidae
Chironomidae:
Chironomus
Cladotanytarsus
Conchapelopia
Corynoneura
Cricotopus
Cryptochironomus
Dicrotendipes
Eukiefferiella
Hydrobaenus
Micropsectra
Microtendipes
Natarsia
Paratanytarsus
Phaenopsectra
Rheotanytarsus
Stictochironomus
Tribelos
Empididae
Limoniidae:
Antocha

Pilaria
Simuliidae

NFEFNMNMNWRFRFRFRWDMNMWLOWRFRPRORFRLRDNNMNDDNMDDNDO

N~ W

1

25

152

13

16

90

56

Ao

[E—

127

7

6

O\ =

1

16

NN W N

11

12

TOTAL ORGANISMS
TOTAL TAXA

BIOMAP WQI(d)
MEAN WQI(d) per Site

485
14

4.9

490
17

4.5
4.7

208
18

43

373
20

4.8
4.5

176

39

12.0

135
33

12.8
124
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K
Photo 3: Site 3 near eastern edge of
Inverhuron Provincial Park.

-

Photo 2: Site
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