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Land Acknowledgment

The Elk River Alliance recognizes that our work takes place on the traditional land and waters of Yaql t?a-k
nugti ‘it ‘?akanuxunik ?amak?is the People from where the water comes out, within Qukin ?amak?is - the
Land of the Raven in the Ktunaxa language.

Elk River Alliance 1



&S

e o
Elk River Alliance | CABIN: 2024 Report

o

Executive Summary

The Elk River Alliance’s (ERA) Community-based Monitoring program (CBWM) was established in 2012 as
a response to rising community concern over the health of the Elk River Watershed. The primary purpose
of the program is to fill in gaps in currently available watershed data, and to make these data accessible
to the wider community. In 2020, ERA’s CBWM program transitioned into a fully CABIN (Canadian Aquatic
Biomonitoring Network) based program, adopting these nationally recognized protocols to assess 10 sites
across 5 tributaries of the Elk River, all affected by different types of land-use and development.

The Elk Valley has a long history of resource development following European arrival more than 100 years
ago. At the time of reporting, the Elk Valley is home to 4 active metallurgical coal mines, with two
additional mines and a mine extension either currently submitted or pending submission for regulatory
review. Following a long period of moderate timber extraction over the past century, the valley is
experiencing a rapid increase in the rate and volume of clearcut timber harvesting by a private logging
operation. Growing population and expanding urban centers and linear development such as road, rail,
power, and natural gas also have their impacts on the Elk River and its tributaries. As government and
industry water monitoring programs focus on the effects of mining operations, the Elk River Alliance’s
CABIN program focuses on streams impacted by other land uses, which are not directly affected by current
mining operations.

Analysis of 2024 sampling data indicated that the downstream site on Boivin Creek (BOI001) is in similar
condition to associated reference sites, based on benthic macroinvertebrate communities, meaning that
the site likely contain healthy aquatic habitats. Upstream, the other Boivin Creek site (BOI002) was found
to be “mildly divergent”, which may indicate declining health, but may also be the result of natural
variability or small-scale disturbance within the creek. Conversely, sites on lower Coal Creek (COL001),
lower Morrissey Creek (MORO001), and Lizard Creek locations (LIZ0O01, LIZ0O03) remained deviated
significantly from “reference condition” indicating potentially degraded aquatic systems. The newly
established Lizard Creek site (LIZ009) was comparable to LIZ001 and also deviated significantly from
“reference condition”. Although there has been some fluctuation in the upper Coal Creek site, 2024
sampling indicated that the upper Coal Creek (COL003) and upper Morrissey Creek (MOR002) sites were
parting further from reference condition and were “divergent”. As of 2024, both sites on Alexander Creek
continue to show some variability, with the upstream site (ALX003) returning to “reference condition”
and the downstream site (ALX001) retaining its “mildly divergent” status. Initial investigations have not
identified a clear cause for these shifts. Further in-depth research is needed to determine the accuracy of
these results and potential stressors affecting these tributaries.
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Introduction

The Elk River Alliance

Operating since 2010, the Elk River Alliance (ERA) is a community-based water charity that connects
people to the Elk River using science, education and community collaboration to ensure sustainable
stewardship of the Elk River watershed. ERA aims to improve and preserve watershed health through
projects that raise watershed literacy, inform sustainable water decision-making, collect scientific data to
prioritize restoration opportunities, and promote safe and sustainable river recreation. ERA is a registered
charity that is governed by a volunteer board consisting of board members from various backgrounds.

ERA has four guiding principles: (1) Stimulate conversation, share information, and facilitate community
input to encourage sustainable water decision-making in the Elk Valley; (2) Promote a new era in
watershed thinking by coordinating a community voice to contribute to watershed planning and
management activities, regulatory processes, and other regional water initiatives; (3) Bring together
diverse points of view and offer a safe place to dialogue about the Elk River, and; (4) Unite, not divide.

Advisor Credentials
Stella Swanson, Ph.D. Limnology (ERA Director)

Stella is an aquatic biologist whose 46 year-career has included management of the Aquatic Biology Group
at the Saskatchewan Research Council and consulting with SENTAR Consultants and Golder Associates,
Ltd. She has owned and operated Swanson Environmental Strategies since 2007, where she focuses on
environmental risk management, Indigenous and community engagement, and cumulative effects. Stella
has contributed to dozens of environmental impact assessments, ecological risk assessments and human
health risk assessments. She provides strategic advice regarding the regulatory requirements for resource
development projects and facilitates multidisciplinary teams working on a wide range of environmental
issues. She led the development of a new generation of monitoring design approaches for Terrestrial
Biological Monitoring, focused on monitoring for cumulative effects within the Oil Sands Monitoring
Program and served on the Nuclear Waste Management Advisory Council from 2020-2024 to provide
advice on siting a high-level nuclear waste facility in Canada. More locally, she led the original
development of the Elk Valley Cumulative Effects Management Framework and was the chair of the
Strategic Advisory Panel for Selenium Management. Stella is currently a member of the International Joint
Commission Elk-Kootenai/y Study Board, which is tasked with conducting transparent and coordinated
transboundary data and knowledge sharing; synthesizing and analysing data and information to support
a common understanding of pollution within the Kootenai/y watershed and the impacts of that pollution
on people and species; and, reporting results and making recommendations in a transparent and publicly
available format.

Staff Credentials
Fynley Kuijt, Community-based Water Monitoring Coordinator (CABIN Project Manager)
Chad Hughes, Executive Director (CABIN Technician)

Sarai Ramirez Saldaia, Environmental Technician (CABIN Technician)

Elk River Alliance 9



&S

i
El!“("_River

Elk River Alliance | CABIN: 2024 Report

o

Finlay Thomson, Environmental Technician

Staff were trained through the Canadian Rivers Institute and Living Lakes Canada (LLC).

Canadian Aquatic Biomonitoring Network (CABIN)

The Elk River Alliance’s Canadian Aquatic Biomonitoring Network (CABIN) program collects baseline data
on aquatic habitat health to inform community watershed literacy in the Elk River Watershed, located in
the East Kootenay Region of the Province. The program was created to fill gaps in watershed data, with
findings creating an opportunity for community and industry discussion on watershed health and
providing contextual information to decision makers. Trained staff and volunteers conduct monitoring
and research on targeted Elk River tributaries and share relevant findings with the community.

The Elk Valley’s long-standing relationship with coal mining has resulted in the formation of extensive
government and industry water monitoring programs covering a large extent of mine-affected areas.
However, the aquatic health of non-mine-affected tributaries is not monitored despite impacts from other
forms of land use. The Elk River Alliance’s Community Based Water Monitoring program began monitoring
the effects of land use on non-mine-affected Elk River tributaries to allow for a more well-rounded
assessment of the state of the watershed. This program has expanded to now include five Elk River
tributaries.

Study Area

ERA’s CABIN program is located in the Elk River watershed, within the East Kootenay region of British
Columbia (Figure 1). This watershed begins at the Elk Lakes near the Continental Divide and extends to
Lake Koocanusa, which continues across the Canada-US border. The communities of Elkford, Sparwood,
Hosmer, Fernie and Elko are located along the river as well as rural properties in the Regional District of
East Kootenay.

In 2024, the CABIN program assessed eleven sites across five major tributaries — Lizard Creek, Alexander
Creek, Coal Creek, Boivin Creek and Morrissey Creek (Figure 1). These sites were chosen as they are areas
of community interest and/or contain good aquatic habitat that ERA identified as important to monitor,
preserve, or restore. An additional site was added on Lizard Creek in 2024 to address creek-specific
concerns. Other CABIN sites implemented by environmental consultant companies, industry and
government bodies also exist in the Elk River Watershed but are focused on monitoring mine-impacted
tributaries of the Elk River.

Elk River Alliance 10
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MORO002), the southern-most study sites in the CABIN program.
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Figure 4. CABIN sites (BOI001, BOI002) on Boivin Creek in Elkford.
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Lizard Creek

Lizard Creek, located approximately 5 km south of Fernie, was the first Elk River tributary chosen for ERA’s
CABIN program. It was initially assessed as a ‘reference site’ in 2011 since at the time, the creek and its
catchment had relatively little residential development and no active industrial activity (although logging
had occurred historically). A large amount of the lower portion of this creek falls within Mount Fernie
Provincial Park and is protected. Upstream of the Provincial Park is Island Lake, a hotel and cat skiing area
with gravel access roads. Residential development in the Lizard Creek Catchment downstream of the
provincial park began in 2018. Lizard Creek has continued to be monitored as it contains important
spawning grounds for Westslope cutthroat trout (Elk River Alliance, 2020; Hocking et al., 2021).

Since 2018, the Lizard Creek catchment downstream of the provincial park has seen increasing urban,
road and trail development, including the Galloway Lands Development area. ERA continues to pay special
attention to these sites as the surrounding land-use changes. An additional site (LIZ009) was added 1 km
upstream from the lowest Lizard Creek site (LIZ001) in 2024 due to concerns about increasing clay
presence at LIZ001. Clay exposure is likely a result of streambed scouring during fall high flow events in
2021, and again in 2023.

LIZz001

Figure 5. Images of LIZ001: upstream across the stream and downstream. The major flooding event in November 2021 left
sections of Lizard Creek scoured down to the clay bed. Exposed clay sections were first noticed in streambed in 2022. The rain on
snow event of December 2023 resulted in further scouring, with some sections of streambed in upstream sections of the LI1Z001
CABIN site becoming entirely clay and a clay shelf being exposed along the left bank as of 2024. Clay is visible under substrate
throughout site and extends upstream about 300m.

LIz003

Figure 6. Images of LIZ003: upstream, across the stream and downstream.
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LIZ009

Figure 7. Images of LIZ009: upstream, across the stream, downstream. No clay or scouring is present at this site in 2024.
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Alexander Creek

In 2012, sites were established along Alexander Creek. This creek was identified as important due to its
role as a significant tributary into Michel Creek, as well as the absence of effects from mining and urban
development. The placement of sites along Alexander Creek allowed ERA to expand monitoring efforts
into the Sparwood area. Sites along the creek were established to monitor effects related to stream
proximity to the Crowsnest Highway, local logging and cattle grazing leases in the area.

The proposed Crown Mountain coal mine in the upper reaches of Alexander Creek poses an additional
source of stressors, and continued monitoring here will provide baseline data for pre-mining conditions
(NWP Coal Canada Ltd., 2014).

ALX001

Figure 8. Images of ALX001: upstream, across the stream and downstream.

ALX003

Figure 9. Images of ALX003: upstream, across the stream and downstream.
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Boivin Creek

In 2018, Boivin Creek was selected to include Elkford in CABIN activities, and to contribute to a greater
understanding of tributaries further upstream in the watershed. Boivin Creek was chosen for its
undeveloped upstream catchment and to understand the effects of urban development and extensive
riprap in its lower reaches.

B0I001

Figure 10. BOIOO1: upstream, across the stream and downstream.

BOI002

Figure 11. BOIO02: upstream, across the stream and downstream.
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Coal Creek

Coal Creek was added to the CABIN program in 2019. According to community discussions, this creek
purportedly contained good quality habitat for Westslope cutthroat trout in the past; however, few
spawning sites were identified by ERA in a 2019 redd survey (Elk River Alliance, 2020). Historical mining,
logging, forestry, access roads, recreational trails/activities, and the old Fernie landfill are all likely
stressors on this catchment. In recent years, increased clearcut logging activity and associated road
development along Coal Creek continues to alter the waterways in this catchment area.

coLoo1

coLoo3

Figure 13. COL0O03: upstream, across the stream and downstream.
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Morrissey Creek

The Morrissey Creek sites were added in 2020 due to the presence of good quality trout spawning habitat
coupled with logging, resource road use and cattle grazing activities in the catchment. Monitoring this
creek is essential in understanding and potentially mitigating the effects of logging, linear development
(forestry roads, gas lines), recreational use (vehicle and ATV access), agriculture, and natural erosion that
may degrade Morrissey Creek.

These Morrissey Creek locations may also allow ERA to monitor the effects of short-term developments.
In 2022, TC Energy began pipeline work in the Morrissey area - this included the expansion and increased
use of roadways that run alongside Morrissey Creek. The pipeline development was completed in the
early summer of 2024, and no further development is planned at the time of writing this report.

MORO001

Figure 14. MOROO1: upstream, across the stream and downstream.

MOR002

Figure 15. MOR002: upstream, across the stream and downstream.
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Background Information

CABIN

2020 marked the completion of ERA’s transition from Streamkeepers-based protocols to CABIN (Canadian
Aquatic Biomonitoring Network) protocols for the assessment of aquatic health. CABIN is a nationally
recognized program that uses a “reference system approach” to assess aquatic ecosystem conditions and
was designed with community-based water monitoring in mind (Carter, 2012). ERA staff and volunteers
have been trained by certified CABIN trainers.

The reference system approach to assessment means study sites or “test sites” are compared to sites in
pristine condition, without the presence of human impact, called “reference sites”. CABIN uses a
combination of physical, chemical and biological parameters, to statistically categorize a test site and
analyze it based on benthic macroinvertebrate (aquatic insects, worms, etc. — see “Benthic Invertebrates”
section below for more details) assemblages, in comparison to reference sites with similar hydrologic
(amounts and quality of water), geomorphic (stream bed, channel features and bank forms) and
geographic (topography, geology, climate, vegetation, and human setting) characteristics. The
assumption is that a test site in good condition will have similarly assessed values to the associated
reference sites, and the more polluted or poor quality the site is, the farther it will diverge from reference
site conditions.

The use of CABIN protocols has greatly improved ERA’s ability to produce data comparable to monitoring
data collected by other organizations, government, and industry, increasing the validity of ERA’s work,
and facilitating better data sharing.

In 2020, a new statistical CABIN model for the Columbia Basin was released (Strachan, 2020). Beginning
in 2021, ERA’s CABIN program upgraded from using the older Okanagan-Columbia 2010 model to the
Columbia Basin 2020 model, which is tailored to a smaller, more specific region in BC, and includes the
use of different criteria for site organization and assessment.

Habitat Variables

Geology, topography, stream morphology, climate and vegetation cover all play a critical role in stream
health. The CABIN approach uses these characteristics to categorize and then assess test sites for
similarities with reference sites. The physical characteristics of a test site are used to assign the site to a
reference group for comparison.

These characteristics are important because the natural “pristine” state of a site is dependant upon these
traits. If the CABIN test site was not compared to a suitable group of reference sites with similar physical
variables, results would not accurately assess the health of an area. For example, a creek with limestone
as the primary underlying rock will naturally have a higher pH than a stream dominated by sandstone,
resulting in assemblages of benthic macroinvertebrates reflective of these respective natural conditions.
If a limestone-based creek was compared to a sandstone-based “reference site”, the different benthic
macroinvertebrate community may be misinterpreted as a sign of an unhealthy aquatic system due to a
pollutant causing a higher pH, rather than a natural occurrence.
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Physical Properties of Water

The physical properties of water — colour, temperature, turbidity,
taste and odour - are useful indicators of what is occurring within
a stream. The CABIN program assesses both temperature and
turbidity to better understand the condition of studied sites.

The temperature of a stream needs to remain within certain limits
for healthy aquatic life, and many species take their life stage cues
from temperature changes in the water. For example, Westslope
cutthroat trout (WCT) begin migration to spawning grounds when
the temperature is between 7-10 degrees Celsius (Bear,
McMahon and Zale, 2007). Figure 16 includes a visual
representation of temperature limits for the survival of adult
WCT. In green is the optimal temperature range for this species,
with the orange showing the sub-optimal, or increased stress
range. The bright red colour signifies the range at which the
temperature increase becomes lethal for WCT. Outside of these
temperatures, WCT do not survive.

Temperature is closely correlated with dissolved oxygen levels.
Colder water contains higher oxygen levels, which are critical for
most stream life in the Rockies. Elevated water temperatures
during WCT life stages such as embryo development (when
oxygen requirements are particularly high) may result in embryo
death or high mortality of alevins (a very young life stage, just
after emergence from the egg). For example, if an early spring
heat wave occurs and water temperature rises above 12°C,
oxygen levels will fall below the guideline for protection of
embryos and alevins (British Columbia Ministry of Environment
and Climate Change Strategy, 2021).

Temperature

Temperature affects many physiological aspects of an animal's life, especially

their metabolism. Elk River Alliance monitors the water temperature in the Elk

River watershed to assess long term changes.

Elk Lakes O Temperature Pendents

Elk River Alliance has installed 19 temperature

loggers that are deployed year-round in the Elk
River and associated tributaries

Temperature Limits

AN EGTER T is the
preferred temperature for an animal.
The are the lowest

and highest temperatures that an
organism can survive at.

- T~ — I> =<

~tuke Koocanusa

Westslope cutthroat trout thermal tolerance
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°C

Figure 16. ERA Infographic outlining the importance of temperature to aquatic systems.
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Turbidity is a measure of the ability of light to pass through water and is usually a reflection of the amount of sediment (B.C. Ministry of
Environment and Climate Change Strategy, 2021b). Excess sediment can negatively affect aquatic life by reducing the amount of sunlight reaching
aquatic plants and organisms and settling on the bottom of the stream, limiting habitat for benthic invertebrates and safe spaces for fish eggs

(Figure 17).

Turbidity
Turbidity is the measure of sediment in the water. The amount of sediment can

determine what organisms can survive in the water. If sediment levels exceed
their natural levels, some animals may not be able to survive.

Murky waters let less

i i i ? 3
What increases river sediment? sunlight through and
9 Storms & Snow Melt decrease algal growth
e® .0.0.0.0. .0 The greatest natural source of river sediments
& 606 06 6 0 o occurs after storms or snowmelt. As water flows
over and through the ground, it collects Sufficient sediment ~
— T sediments and carries them to the watershed. . S
can block the gills {755 ? Animals find it
Clearcutting of aquatic animals 00 harder to see

When areas are clearcut, Tm.ner is not . preduiors ond fOOd
absorbed by trees and soil is not held in
place by roots. In areas without trees,

water and soil erode into nearby streams

Water absorbed Water and sediment

by trees leeching into streams

Heavy silt deposition changes the
river bottom from rocky to muddy,

: 4 , which alters species composition
{ Traffic, especially on unpaved logging to |(ly their eggs

If space between rocks is filled

Traffic with sediment, fish have no place

roads, creates massive clouds of dust
m that settle out in streams. l

Construction & Development
Construction removes vegetation, so silt from
the surface is readily washed into nearby
steams. To manage sediment runoff,
construction sites dig sediment runoff traps.

-

Figure 17. ERA CABIN infographic explaining turbidity and its importance.
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Water Chemistry

Water chemistry parameters are

important indicators of water
quality. These parameters provide
insight into the  processes

happening within a stream and the
health of aquatic systems. Changes
in water chemistry variables can
signify landscape level changes or
the introduction of new pollutants.

Dissolved  oxygen, pH and
conductivity are  fundamental
parameters measured as part of
CABIN protocols. Aquatic life can
only survive in water that falls
within a specific range of water
quality parameters. Unusually high
or low measurements for any of
these variables may suggest a
problem in the stream.

Aquatic animals require enough

dissolved oxygen for them to
breathe easily. Oxygen levels
depend on whether water is

flowing or still, whether there are
rocks or other obstacles for water
to flow over, how many plants are
growing in the water, and water
temperature. Common causes of
low dissolved oxygen are increases
in temperature, decaying organic
matter, and weather (i.e. cloudy
days reduce oxygen production
from aquatic plants and algae).
Excess nutrients added to the water
via sewage or stormwater
discharges, agricultural runoff or
mine water discharges can cause
excessive algae growth which then
decompose, using up oxygen. The
amount of dissolved oxygen in
water affects the types and health
of aquatic life present. The lower
the oxygen content, the less life
that can persist in the water.

——— Community Based Water Monitoring

CHEMICAL PARAMETERS

Nutrients

Nutrients are necessary for life in the water, but
excess nutrients from human fertilizer can be
harmful to the ecosystem.

Excess nutrients cause
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i 55% of phosphorous
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Sl Low oxygen kills animal life

Fertilizer contains iffafes and
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All organisms rely on a specific pH in their environment for vital physiological

processes. If pH suddenly changes due to pollutants in the water, it can lead to
negative effects on animal wellbeing and even death.
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Figure 18. ERA infographic on chemical parameters associated with the CABIN
program.

Elk River Alliance

24



:
Ell}wRiver

7

Elk River Alliance | CABIN: 2024 Report

The pH range for freshwater aquatic life set by BC water quality guidelines is 6.5-9.0. Pure distilled water
has a neutral pH of 7. The local geology of an area can result in water that is alkaline or acidic. In the Elk
River watershed, streams are more alkaline due to a limestone-based geology, and aquatic organisms
have adapted to these conditions. When pH levels deviate from natural ambient conditions, there may be

direct or indirect effects on the health of
aquatic organisms and partial or complete
changes in species composition. The pH of
water affects the solubility (amount that
can be dissolved in water) and
bioavailability (amount that can be used
by aquatic life) of chemicals in water such
as metals or nutrients (Government of
British Columbia, 2023). Low pH increases
the solubility of metals, meaning that a
decrease in the pH of a stream causes an
increase in the amount of dissolved metals
in that water. These high amounts of
dissolved metal can attach to the surface
of fish gills, damaging the gills and
reducing oxygen uptake. Increases in pH
can also increase the concentration of the
more toxic forms of chemicals, like
ammonia, in the water, killing fish quickly
(B.C. Ministry of Environment and Climate
Change Strategy, 2021a). Significant
changes in pH can be caused by historic
mine wastes, landfill leachate, runoff from
cattle feedlots, recent draining of
wetlands, asphalt production or disposal,
and limestone gravel roads (US EPA,
2003).

Conductivity is another measure that can
indicate changes in aquatic health. It is a
measure of the ability of water to pass an
electrical current. Conductivity increases
when there are more dissolved mineral
salts such as sodium, potassium,
magnesium, chloride and sulphate
(Chapman, 1996). Significant changes in
conductivity can be indicative of increased
or decreased mineral salts dissolved in the
water. In the Elk Valley, high conductivity
in stream water is often associated with
groundwater influence (because
groundwater naturally has higher
concentrations of salts); however, an
increase in conductivity may point to

= Community Based Water Monitoring

BIOLOGICAL PARAMETERS

Bioindicators

Finding animals
sensitive to pollution
means the water is
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Figure 19. ERA infographic outlining the biological parameters associated
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increased human disturbance. Mining commonly causes increased sulphate concentrations in surface
waters. Sodium, calcium, or potassium chloride runoff due to road salting is another common source of
increased conductivity.

In addition to measurement of dissolved oxygen, pH and conductivity, the CABIN program includes water
samples collected for laboratory analysis of nutrients, total and dissolved metals, and major ions (salts).

Changes in physical and chemical parameters which fall outside of the range of natural variability can
cause a cascade of effects on the diversity and productivity of aquatic life. If such changes are observed,
further monitoring should be initiated to explore different local stressors as potential causes. From here,
additional required mitigation and management measures can be identified. For example, if elevated
water temperatures in areas known to be important for WCT spawning are shown to be connected to less
vegetation along the streambanks providing shade, mitigation may include planting of fast-growing
riparian species such as willow.

If CABIN analyses show a test site in poor condition, water chemistry results can provide vital insight into
what is occurring in the system. Often, consistent, long-term monitoring is needed to detect unusual
changes to a specific water chemistry parameter and identify the underlying reasons for the change.

Benthic Invertebrates

A “biological indicator” is an organism that can be used to monitor the health of an ecosystem. CABIN
uses benthic macroinvertebrates (small aquatic insects and other species such as aquatic worms) as
biological indicators of stream health. While water chemistry variables can provide a “snapshot” of what
is happening at a distinct moment in time within an aquatic system, benthic organisms experience the
cumulative effects of all the physical and chemical stressors interacting within this system over time.
Benthic organisms tend to remain in one general location and can be an indicator of the effects of activities
associated with land uses in that area. Changes in the health of aquatic systems are reflected in the
structure of the communities of these organisms within it.

In general, aquatic communities consist of groups (taxa) that are tolerant to pollution and those that are
sensitive to it. By comparing the amount of tolerant versus intolerant groups in a community, assumptions
can be made about the overall health of a system. For example, mayflies (Ephemeroptera), stoneflies
(Plectoptera) and caddisflies (Trichoptera) are all, generally, considered to be sensitive to pollution, while
groups like midges (Chironomidae), leeches (Hirudinea) and worms (Naididae) are more tolerant to
pollutants. A high number of midges, leeches and worms and little of anything else is a likely indication of
a stream in poor condition (Figure 19).

CABIN assessments use the composition of the benthic macroinvertebrate community (at the taxonomic
level of family) within the stream, and their sensitivities, to make assumptions about the health of the
system.
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STREAM e-DNA

In 2020, the CABIN program was further expanded to include participating in STREAM e-DNA sampling;
additional benthic invertebrate samples were collected and analyzed to a finer taxonomic resolution using
DNA analysis (Wright, Robinson and Hajibabaei, 2020). This means benthic organisms can be identified to
the species level. Although STREAM e-DNA is not part of the CABIN analysis process, the aim of these trials
was to potentially incorporate this feature in future monitoring efforts. In 2024, STREAM e-DNA sampling
was discontinued due to the Hajibabaei Lab no longer being able to analyse samples. See past reports for
STREAM data and results.

Methods

Site Selection

The Elk River Alliance’s CABIN sites are chosen based on community input and/or the presence of
important habitat that warrants monitoring. Areas of interest are identified using a combination of GIS
(Geographic Information System) and in-person assessments. Representative sites along a creek are
chosen to capture the effects of different types of land-use or disturbance. Typically, sites are placed
upstream and downstream of suspected impacts or a stressor source point. Sites may also be placed just
above the confluence of tributaries to gain an overall idea of water quality and stream habitat health
within a catchment. An additional site was added in Lizard Creek in 2024 to address concerns related to
clay dominated streambed sections (caused by erosion during a December 2023 rain-on-snow event) in
the kilometer above the confluence.

Aqguatic Habitat Assessment

Test sites were assessed using the techniques outlined in the Canadian Aquatic Biomonitoring Network
(CABIN) Field Manual for Wadeable Streams (Carter, 2012).

At each site, a detailed site description, including GPS location, surrounding land-use, site drawing,
photographs, and reach characteristics are recorded. This includes information on habitat types, canopy
coverage, streamside vegetation and the amount of macrophyte (aquatic plants) and periphyton
(organisms growing on submerged surfaces —i.e. algae, cyanobacteria, etc.) coverage.

Next, the benthic macroinvertebrates are collected using the “kick-net” method, which includes 3 minutes
of travelling backwards upstream, with a large net placed on the bottom of the stream, and aggressively
kicking rocks to send any insects hanging on into the kick-net. Benthic invertebrate sampling is always
performed beginning downstream and moving upstream to sample undisturbed areas. Organisms and
material collected in the net during these 3 minutes are moved into a sample jar and preserved with the
appropriate chemicals.

CABIN requires the sampler to collect information on substrate characteristics. This includes following the
kick-net path while counting and measuring 100 pebbles from the bottom of the stream and assessing
every 10" pebble for embeddedness. The surrounding substrate, or streambed, material is also assessed
based on size and consistency.

Water chemistry measurements and water samples are taken at the upper end of the reach to avoid
collecting water impacted by monitoring activities that have occurred at the site. This includes the
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collection of on-site water quality parameters (temperature, dissolved oxygen, pH, conductivity, ORP,
turbidity), and any samples that need to be taken for laboratory analysis of metals, nutrients, and major
ions.

Finally, the study site channel characteristics are measured. The width of the stream during high flow
(estimated based on bank structure and changes in vegetation) and current flow are measured, as well as
the slope, depth, velocity, and overall discharge of the stream.

For more details on CABIN protocols, please see the Canadian Aquatic Biomonitoring Network (CABIN)
Field Manual for Wadeable Streams (Carter, 2012).

Laboratory Analysis

Basic water quality parameters — temperature, pH, conductivity, dissolved oxygen, and turbidity — were
tested on site by trained ERA staff and volunteers. Samples acquired during site assessments were
preserved appropriately and shipped to independent laboratories for further analysis.

Water Chemistry

CARO Analytical Services in Kelowna, BC was responsible for water chemistry analyses. Typically, ERA
CABIN sites are assessed for total and dissolved metals, nutrients, cations and anions (e.g. chloride,
sulphate, carbonate) (Appendix C: CARO Reports).

Benthic Invertebrate Taxonomy

ERA contracted Summerland-based, CABIN-approved, aquatic invertebrate taxonomist, Scott Finlayson
(B.Sc. Freshwater Science, SFS) to assess benthic macroinvertebrate samples for the CABIN program. He
sorted, identified, and performed data entry for benthic invertebrate samples, following CABIN laboratory
protocols (Environment and Climate Change Canada, 2020).

Data Analysis

As per CABIN Wadeable Streams Protocols, all data collected was entered into the Environment and
Climate Change Canada (ECCC) national CABIN database, under “CBWQ — Elk study”.

In 2021, ERA shifted from using the older Okanagan-Columbia 2010 preliminary model to the new
Columbia Basin 2020 model, to perform CABIN assessments. The new model includes 156 reference sites
across the Columbia Basin, with 11 of these falling within the Elk River Watershed, an additional 4 in the
neighbouring Flathead area, and 1 within the Bull River basin (Strachan, 2020).

To prepare site data for CABIN analysis, characteristics based on GIS data were assembled. Catchments
for each site were delineated using GIS software and analysed for model requirements: drainage area
(km?); % grassland; % low shrubland; % water; mean precipitation for October; minimum temperature for
December; % sedimentary rock; maximum slope and % slope less than 30 degrees.

From here the CABIN database sorts sites into smaller groups based on similarities in characteristics to
designated groups of reference sites, then performs a BEAST (Benthic Assessment of Sediment) analysis
to assess the health of a site, in comparison to similar reference sites, based on the benthic community
structure, the functional responses of these invertebrates, and selected habitat variables. These analyses
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produce “community ellipses” for each site, which is an ordination plot that visually represents how
similar reference sites are to each other and where a test site fits into the comparison among sites. The
center ellipse represents reference condition. The further out from the center ellipse a test site appears,
the more it has diverged from the reference condition and the more likely it is to be in poor condition.

Where sites appeared to be diverging from reference condition, data were further explored to investigate
patterns associated with these sites. Water chemistry parameters were assessed for any notable results.
RIVPACS, Bray-Curtis dissimilarities, and metrics related to the presence and abundance of specific
invertebrates (i.e. EPT, Diptera and non-insects) were used to explore potential issues with benthic
community structure.

RIVPACS (River Invertebrate Prediction and Classification System) is an aquatic biomonitoring system used
to assess water quality. It measures taxa richness (presence/absence but not abundance), based on
expected taxa according to reference sites versus what is observed at a test site. A value of 1, indicates
the test site is similar to the reference sites, while values above 1 indicate increasing differences from the
reference sites (and more taxa), and values below 1 indicate increasing differences but less taxa, and likely
poorer conditions.

Bray-Curtis dissimilarity is a statistical assessment to measure the dissimilarity between sites based on
numbers within groups at each site. In CABIN, the Bray-Curtis dissimilarity is used to measure both
richness and abundance of test sites compared to the mean values of the reference sites. A value of 0
means that the sites are in good condition, similar to the mean values of the reference sites, while a value
of 1 indicates complete dissimilarity.
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Results & Discussion

In 2024, 11 sites were assessed across 5 tributaries — Lizard Creek, Alexander Creek, Boivin Creek, Coal
Creek and Morrissey Creek. While CABIN analyses tools yielded generally similar results to the previous
year for Alexander, Boivin Creeks and Lizard Creeks, upper Coal (COL003) and Morrissey (MORO002) creeks
were both found to be continuing to diverge from the designated ‘reference condition’. Additionally, the
new site added in Lizard Creek (LIZ009) was found to be comparable to the historical lower Lizard Creek
site (LIZ001) and will provide a comparison point against the now clay impacted site of LIZ001.

ERA is concerned about these results and what they could mean for the health of these streams. However,
the reason for these results is still uncertain. In 2020, CABIN introduced a new statistical model for aquatic
habitat assessments in the Columbia Basin — Columbia 2020 model. The use of this model saw unexpected
shifts in assessment results for ERA’s test sites. This new model is generally considered more accurate and
more sensitive to potential stressors — it is tailored more specifically to the region, focusing on the
Columbia Basin rather than the previous model’s focus on both the Columbia and Okanagan Basins, and
features double the amount of reference sites than the previous model (Gaber, 2012; Strachan, 2020).
Due to these unexpected shifts in assessment results, ERA is recommending further investigations on
“divergent” streams to examine potential unknown stressors on these systems and eliminate the
possibility of inaccurate or exaggerated results related to the model’s ability to represent test sites in the
Elk Valley, BC.

The composition of the benthic macroinvertebrate communities at many of these sites appears to align
with these new assessment results. Water chemistry sampling results at all sites consistently remain
below BC Water Quality Guideline limits for aquatic life and although some elevated levels of certain water
quality parameters were observed at Morrisey sites in 2023, these elevated levels were not seen in 2024.
There are no obvious trends to lend support to any specific cause for divergence at upper Morrisey or
Coal creeks or any other site. ERA will continue the long-term monitoring of these sites into 2025, and is
recommending further investigation, outside of CABIN assessments, to explore potential reasons for these
results.
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Lizard Creek

In 2024, Lizard Creek sites — LIZ001, LIZ003 and LIZ009 — were all assessed as “highly divergent” from
reference condition based on the Columbia 2020 CABIN model (Figure 20). Year to year changes for LIZ001
and LIZ003 indicate a steady shift from reference condition to highly divergent from 2014 to 2017, then
remaining highly divergent from 2017-2024. New to the CABIN program in 2024, LIZ009 is intended to
provide a clay-free comparison point for LIZ001 and overall patterns cannot yet be assessed for this site,
though it does appear to be comparable to LIZ001.

Although this suggests a trend of creek degradation over time, it is worth noting that there are a few years
where the 2020 CABIN model has sorted either the LIZ001 or LIZ003 site into a different reference group.
Generally, sites are expected to be compared with the same reference group from year to year (based on
the assumption that the fundamental geological, topographic, climate, stream morphological and
vegetation cover characteristics remain the same). Capturing the full range of ecological variation of
reference sites using an adequate number of sites sampled with sufficient frequency is critical for
confident interpretation of CABIN data (Strachan and Reynolds, 2014). The changing assignment of the
reference group for the LIZ0OO1 site may indicate a technician error or model issue rather than a truly
changing site condition. Previously, ERA has found that assessing canopy coverage as being 26-50%
(instead of 1-25%) in some CABIN sampling years (2012, 2014 & 2015) could have significantly influenced
the sorting of sites into Group 3, as opposed to Group 2, which has been the dominant group for Lizard
creek sites during all other years. It is also worth noting that in 2024, there was only a 0.4-4% difference
between Group 2 and Group 4 for all Lizard Creek sites, and LIZ003 did sort into Group 4, while both other
sites remained in Group 2. This may point to an issue with this CABIN model’s ability to sort LIZ0O01 into a
group with appropriate reference sites.

Highly
Divergent ‘ ‘ | | ||
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Figure 20. CABIN analysis results for Lizard Creek sites from 2012 — 2024 using the Columbia 2020 CABIN model.
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Further examination into 2024 data, suggests that all Lizard Creek sites differ from reference sites
according to the Bray-Curtis dissimilarity, which uses taxa richness and abundance for comparison (LIZ001:
0.91, LIZ003: 0.87, LIZ009: 0.88); however, RIVPACS analysis, which take an exclusive presence/absence
approach to assessment (LIZ001: 1.05, LIZ003: 1.05, LIZ009: 1.05) suggests that these sites still have
relatively good taxa richness. Previously, ERA noted that the difference may be in part due to the larger
number of taxa present at Lizard Creek sites, compared to reference sites, however in 2024, the number
of taxa at all sites dropped substantially compared to previous years (Table 1).

Overall, LIZ001 and LIZ003 show declines in the percentage of EPT individuals (Ephemeroptera, Plecoptera,
Trichoptera - typically pollutant-sensitive taxa). 2024 marks a slight increase in EPT at LIZ001 for the first
time in five years, however due to the snapshot nature of CABIN sampling, the overall declining EPT trends
are more of a concern. Despite lower totals in 2024, total abundance of benthic macroinvertebrates
continues to be significantly higher than expected according to mean reference site values which may
contribute to the unexpected significant divergence from reference condition (Table 1). Although ERA is
currently unsure of the cause, total abundance of benthic macroinvertebrates at Lizard Creek has been
generally increasing over time - the data available for LIZ001 shows a pattern of increasing abundance
since 2012 (LIZ003 has not been monitored long enough to begin confidently assessing any trends within
this data) (Figure 21). Unfortunately, decreasing EPT appears to be accompanying this increase in
abundance (Figure 21).

The high abundance with lower diversity (and low EPT) within the populations at LIZ001 likely suggests
the introduction of a pollutant to the system and may signify the declining health of this site; however,
further investigation of this area is needed to confirm and explore potential causation.
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Figure 21. Plot of benthic macroinvertebrate community composition based on taxonomic order of samples collected at LI1Z001
during CABIN sampling over time. The cool colours (blues, greens) represent orders that are generally sensitive to pollution
(Ephemeroptera, Plecoptera, Tricoptera), while the orders in warm colours (yellow, orange, red) are more tolerant to pollutants.
The numbers along the top of the graph are the raw individual counts of all benthic macroinvertebrates found at this site each
year.
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Based on ERA’s understanding of Lizard Creek, poor aquatic health at LIZ003 is unexpected. The LIZ003
site is within Mount Fernie provincial park and Island Lake Lodge is located near the headwaters of the
creek (cat skiing, hotel, and restaurant operations). There is a resource road that runs alongside Lizard
Creek for approximately 9.5 kilometers from Highway 3 to Island Lake Lodge and comes within 300 meters
of the creek at different points along the way (See Figure 22 for more details on land use within the Lizard
Creek catchment). There are also several tributaries that cross over this road and eventually feed into
Lizard Creek. Recreational use is moderate-to-high depending on the time of year, with many formal and
informal trails used for skiing, biking, hiking, and horseback riding. Anecdotal observations indicate the
presence of fish in good condition in Lizard Creek as well as spawning redd and fry and fingerling rearing
area. However, regular visitors to the creek continue to note increasing algae growth (particularly
filamentous algae). Increased algae growth may indicate increased nutrient inputs to the creek.

LIZ001 is closer to the Lizard Creek confluence into the Elk River (Figure 22). This site is downstream
from the provincial park and has greater potential to be affected by human disturbance from residential
development adjacent to the stream as well as recreational uses in the provincial park and adjacent
private lands. Proposed future residential development adjacent to Lizard Creek including the Galloway
Lands development, with associated access roads, water withdrawals from aquifers (which contribute to
baseflow in the creek), and increased access for recreational uses may contribute additional impacts to
those which may already be occurring. ERA is committed to continued monitoring of Lizard Creek as
human activities in the catchment increase.
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Figure 22. Land use in the Lizard Creek Catchment as of 2024.
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Initial examinations of water quality parameters in 2021 allowed ERA to begin flagging specific water
quality parameters for continued monitoring. Although there were no exceedances of BC Water Quality
Guidelines, LIZ001 and LIZ001 continue to have consistently higher amounts of sulfate, total phosphorus
(as P), hardness (as CaCO3), conductivity, total calcium and total magnesium than other CABIN monitored
creeks (Figure 23; Figure 24; Figure 40). However, trends cannot reliably be determined by “snapshot”
sampling.

Although high amounts of some of these parameters, namely, hardness, calcium, magnesium and
conductivity, can, in the right conditions, result in the precipitation of calcite on rocks within a stream,
naturally elevated levels are not a concern. In this case, these elevated levels can likely be attributed to
the limestone-based geology of the area and increased groundwater influence (more interaction with
the limestone) at Lizard Creek — as water erodes the limestone, minerals like calcium and magnesium
are deposited into the stream, thereby also increasing the conductivity and hardness, but further
investigation is needed to confirm this. If these levels are natural, further assessment of the ability of
this CABIN model to accurately assess these sites is recommended, with associated reference samples
containing significantly lower levels of many of these parameters — hardness (E100 + 77.36 mg/L),
magnesium (E9 * 7.544 mg/L), and conductivity (E120 + 104.00 uS/cm).

Anecdotal observations of algal growth, led to an exploration of nutrient levels within Lizard Creek — both
phosphorus and sulfate levels were flagged in 2021, and noted to be regularly higher than the other CABIN
monitored creeks. Although there is currently no Water Quality Guideline for phosphorus in streams in
BC, the long-term chronic limit within lakes is 0.015mg/L, which Lizard Creek sites regularly meet and/or
exceed. Initial data investigations in 2021, also flagged sulfate as another parameter to watch. Although
sulfate measurements at Lizard Creek sites are higher than ERA’s other CABIN sites, they are all well below
limits outlined in the BC Water Quality Guidelines (429 mg/L). It may be worth noting that ERA’s Coal
Creek sites (COL001, COL0O03), which have also been diverging significantly from reference condition, are
the only other of ERA’s test sites that reach similar phosphorus levels. ERA will continue to monitor these
parameters and recommend that it be considered for future examinations.

As noted in the 2023 report, a pattern of increasing alkalinity is occurring at Lizard Creek sites. This pattern
seems to be shared amongst all of ERA’s CABIN test sites. Similar to hardness, calcium and magnesium,
elevated alkalinity is usually a result of the limestone-based geology of the local area. ERA will continue
to monitor this parameter over time to continue to assess emerging trends (Figure 25).

In-depth investigations outside of CABIN assessments are needed to better understand what is occurring
at Lizard Creek.
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Figure 23. Total hardness (as CaC0O3), total calcium and total magnesium in samples at ERA CABIN sites between 2012 and 2024. Note that Lizard Creek sites have levels higher
than the other monitored sites. All these parameters are likely a reflection of the limestone-based geology in the region and an increased groundwater influence at Lizard Creek.
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Figure 24. Total phosphorus (as P) and total sulfate at ERA CABIN sites between 2012 and 2024. Lizard Creek consistently has higher values within these parameters across years.
Phosphorus levels below detection were assumed to be zero to control for different detection limits over different years.
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Figure 25. Total alkalinity (as CaCO3) over time. The plot on the left focuses on the Lizard Creek sites, while the graph on the right allows for comparison across sites. Although
alkalinity is usually a result of the local geology, this analyte appears to be generally increasing over time.
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Figure 26. CABIN community ellipses for LIZ001, LIZ0O03 and LIZ009, respectively, in 2024. All sites are “highly divergent”. Note
that unlike previous years, the ellipses are fully visible, as opposed to being a distant green dot.

Alexander Creek

The downstream (ALX001) site maintained its shift away from reference condition in 2024, while the
upstream site (ALX003) returned to reference condition (Figure 27). This marks the first time that an
Alexander Creek site has shown more than one year out of reference condition since monitoring began.
Despite these changes, water chemistry variables remained consistent with good health, with all
measurements for both sites meeting the BC guidelines for the protection of aquatic life. There have been
no consistent trends in dissolved oxygen, pH, conductivity, turbidity, or temperature (see the Water
Quality Trends section below). However, trends cannot reliably be determined by “snapshot” sampling.
ERA has now implemented a network of real-time discharge and temperature monitoring in CABIN
streams, which will allow for better monitoring.

Prior to 2023, CABIN results from Alexander Creek sites have been relatively consistent over time,
generally remaining in reference condition. In the past ALX001 has shown some fluctuation but has always
returned to reference condition. Further statistical testing (Bray-Curtis, RIVPACS, % EPT) indicates that
sites on Alexander Creek were relatively similar to reference sites in taxa diversity, although ALX001
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showed a slightly larger difference between site and reference site richness, and likely poorer stream
conditions (RIVPACS: 0.72). With the downstream site maintaining its departure from reference condition,
the ERA will continue to monitor Alexander Creek to confirm CABIN results and explore if this divergence
is part of a trend or instead related to an intermittent disturbance. If the sites continue to diverge from
reference sites, ERA will seek to investigate further, as there were no major land-use changes to the
stream area in 2024, and declining conditions are not expected.

Alexander Creek runs alongside the Crowsnest highway for about 4 kilometers, is crossed by the CP Rail
mainline, and passes a gun range and local logging roads. A wildlife fence was installed along the length
of the Crowsnest highway in 2024, with construction equipment concentrated on the highway itself.
Fluctuations in CABIN assessment may result from intermittent disturbances caused by land-use of these
areas, combined with events such as runoff from heavy or prolonged rain causing erosion of disturbed
areas. Proposed mining development in the upper catchment may also increase stressors on Alexander
Creek. If mining development goes forward, ongoing monitoring of Alexander Creek will become
increasingly important to track changes in stream health.
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Figure 27. CABIN analysis results for Alexander Creek sites from 2012 - 2024. The downstream site maintained its condition of
mildly divergent, while the upstream site returned to reference condition. Continued monitoring will allow ERA to assess if this
creek is developing a pattern of decline.
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Figure 28. CABIN community ellipses for Alexander Creek sites (ALX001 & ALX003) in 2024, showing the upstream site (ALX003)
in reference condition and the downstream site (ALX001) as “mildly divergent”.

Boivin Creek

In the six years (2019 to 2024) of monitoring on Boivin Creek, sites have remained in relatively good,
stable condition (Figure 29). 2024 CABIN analysis showed that the upstream site (BOI002) had shifted to
“mildly divergent”. A similar shift was seen in 2021 at the lower Boivin Creek site (BOI001) and was likely
a result of the natural variability of benthic invertebrate communities, or a smaller disturbance. While
there have been some fluctuations in monitoring results year to year for both BOI001 and BOI002,
species richness and diversity metrics such as RIVPACS, Bray-Curtis and %EPT continue to remain
relatively steady. The exception is that both in 2023 (0.85) and now in 2024 (0.76), BOI002 exhibited a
lower RIVPACS value (Table 1). A similar low RIVPACS value was demonstrated by BOI0OO1 in 2021, and it
both cases it could have contributed to sites being assessed as mildly divergent.

ERA began monitoring this site to assess the impacts of artificial riprap that stretches along large sections
of the creek as it passes through Elkford. CABIN results at the lower site (BOI0O01) with rip rap present and
at the upstream site (BOI002) with no rip rap both show that the creek is comparable to reference sites
to date. Since monitoring began after the rip rap was installed, it is unclear how the rip rap may have
altered the downstream site (BOI001). Continued monitoring efforts, including implementation of real-
time monitoring of discharge and temperature will allow for more long-term assessments of the creek
and potential impacts of local urban developments. All measured water quality variables met BC
guidelines for the protection of aquatic life.

If either of the Boivin Creek sites continue to exhibit divergence, ERA will seek to investigate further
because there have been no noted land-use changes and declining conditions are not expected at these
sites.
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Figure 29. CABIN results for Boivin Creek sites in 2019 - 2024. Both sites have experienced some fluctuation in state but have so
far shown a tenancy to return to reference condition. Continued monitoring will allow for ERA to assess any developing patterns.
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Figure 30. CABIN community ellipses for Boivin Creek sites (BOI001, BOI002) in 2024, showing the upstream site (BOI002) as
“mildly divergent” and the downstream site (BOI001) as “similar to reference”.

Coal Creek

Coal Creek was added to the CABIN assessments in 2019. Results indicate the creek is divergent from
reference condition, with more dramatic results seen at the site near the mouth (COL001), though 2024
results also reaffirmed the decline in health in being seen at the headwater site (COLO03) (Figure 31).

Further analyses revealed that both Coal Creek sites are showing signs of degradation in all metrics used
to describe stream biological health: both sites have declining percentages of EPT individuals (generally
sensitive to pollutants), decreasing diversity (measured through high Bray-Curtis values) and lower
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richness (RIVPACS values) (Table 1). Additionally, total abundance of benthic individuals remains much
higher than expected for the lower Coal Creek site (more than 3,000 above what would be expected based
on CABIN reference sites) which may push results to a more divergent classification, although total
abundance has been declining since 2022.

While, the Coal Creek sites were established too recently to enable comparison of water quality results
over time, all measured water quality variables met BC guidelines for the protection of aquatic life
Furthermore, as noted for the other creeks in the CABIN program, one-time sampling for water quality is
not sufficient for indicating true trends.

The COLOO01 site is downstream of historic mining sites, a decommissioned landfill, cattle grazing,
recreational ATV trails, and current clear-cut logging practices. The final kilometer stretch flows through
a portion of Fernie before arriving at the sampling site. This urban portion of Coal Creek is confined by
riprap and concrete armoring along the sides of the channel. Recreational use of the lower portion of the
creek sometimes includes the construction of weirs in the streambed with large rocks and cobble to create
swimming or wading areas. There have also been increasing anecdotal observations of algal growth in the
lower regions of Coal Creek, which may warrant further investigation into stream nutrient levels.

The highly divergent results for the COL0O01 site are not unexpected, given the multiple historic and
current stressors in the catchment. Benthic invertebrates integrate the effects of these multiple
stressors, particularly flow, turbidity, and temperature, but may also be responding to short and long-
term changes in water quality parameters such as nutrients. The consistent categorization of lower
COLO001 as “highly divergent” from reference condition over the six years it has been monitored, along
with the list of known stressors affecting this stream, give ERA confidence in these results.

The COL003 site is within the headwaters of Coal Creek, and there have been no major land-use changes,
so poor conditions are not expected at this location. The return to “divergent” classification at this site is
concerning; ERA will continue to monitor Coal Creek to confirm CABIN results and acquire sufficient data
to evaluate trends.
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Figure 31. CABIN results for Coal Creek sites in 2019 — 2024.
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Figure 32. 2024 CABIN analysis community ellipses for Coal Creek sites, showing COL001 highly divergent from reference
condition (left) and COL0O03 divergent from reference condition (right).

Morrissey Creek

Morrissey Creek’s upstream site, MOR002, declined further to “divergent”, while the downstream site,
MORO001, remained highly divergent (Figure 33). Upper Morrissey’s (MOR002) Bray-Curtis and RIVPACS
ratio scores have fluctuated often over the five years of monitoring, though RIVPACS suggests that the
site richness has declined since 2023. The only other change noted for MOR002 was that the total
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abundance of individuals sampled, which previously was quite high and increasing between years, was
less than the range of the associated reference mean in 2024 (

Table 1). In contrast, lower Morrissey Creek once again had very high total individual abundance numbers
(8,980.00 compared to a mean reference site abundance of 1449.38 + 859.74 for MORO001).

There were no exceedances of BC Water Quality Guidelines and water quality parameters that had shown
sudden increases in 2023 (included total aluminum, total ammonia (as N), chloride, manganese, total
phosphorus (as P) total titanium and turbidity) returned to historical levels in 2024, confirming these
jumps were likely a result of TC Energy Pipeline work.

The Morrissey Creek sites were established too recently to enable any valuable comparison of water
quality results over time, however it is worth noting that lower Morrisey, like lower Coal Creek, is
continuing to experience much water temperature values than most other monitored creeks. As noted
for the other creeks in the CABIN program, one-time sampling for water quality is not sufficient for
indicating trends. Morrissey Creek is part of ERA’s continuous temperature and discharge monitoring
network, through which ERA is investigating water temperature trends more continuously. Increased
algal growth was also observed anecdotally, which may be linked to water stream temperatures.

Morrissey Creek originates from a geographically similar location to Coal Creek, with similar historical
logging in the upstream reaches. MORO0O01 is downstream of active logging roads, ATV trails, cattle grazing,
and an active farming area. Previously, MOR002 was above most potential disturbance, but has been
exposed to significant disturbance through the construction of the TC Energy pipeline starting late 2022,
with the bulk of work occurring during 2023 and ending in 2024. Pipeline work caused significant traffic
and construction on roadways and bridges directly upstream of the MORO0O02 location and MOROQO1 to a
much lesser extent.

The downstream sites in both Coal and Morrissey Creeks have multiple land use-related stressors in
their catchments. Therefore, divergence from reference condition is not unexpected in either.
Divergence in the upper Morrissy Creek site is unexpected, however, and site health appears to be
continuing to deteriorate. Continued monitoring over time should begin to reveal patterns in site
characteristics that may help identify the cause of these results. Further investigation, outside of CABIN
monitoring, will be needed in future to fully understand the dynamics of this stream and the stressors
affecting it.
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Figure 33. Results of CABIN assessment for Morrissey Creek sites in 2020-2024. MOR0OO01 was again classified as “highly
divergent” while MOR002 showed further decline and was classified as “divergent.”
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Figure 34. 2024 CABIN analysis community ellipses for the Morrissey Creek sites, showing MOROO1 significantly diverging from
reference condition (left) and MOROO2 continuing to further diverge from reference condition (right).

Benthic Macroinvertebrate Communities

CABIN assessments assign test sites a condition based on the structure of the benthic macroinvertebrate
community. Figure 35 shows the general diversity in each CABIN test stream, based on the proportion of
individuals belonging to each taxonomic order. Typically, sites with a higher proportion of EPT (pollution
sensitive taxa) coincide with those deemed less divergent from reference condition through CABIN
assessments, and sites with the lowest proportion of EPT are those that have been assessed as the most
divergent. In 2024, this relationship did not hold true for most sites. MOR002, COL001, COLO03 and
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BOI001 were found to have significantly smaller proportions of pollution-sensitive individuals, despite
BOI001 being in “reference condition”. EPT proportions at LIZ001 and MORO0O01 were at record highs
since ERA began monitoring these streams, despite their “highly divergent” status. Lower Coal Creek
(COL001) was the only site that had invertebrate proportions as expected, with low %EPT, as well as a
higher percentage of Tubifida (an order of pollution-tolerant worms).

It is worth noting that COLOO3 has been experiencing decreasing EPT proportions for multiple years,
which could be contributing to its shift towards divergence. Different levels of species-specific sensitivity
are seen within these EPT groups, with some exhibiting higher tolerances and even thriving in certain
disturbed environments (Houghtona, 2004). It is unclear what might have caused these uncharacteristic
changes in proportions in 2024 and further exploration is needed to fully understand these results.
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Figure 35. Graph representing the proportions of different taxonomic orders of benthic macroinvertebrates at each CABIN site.
The three cool-coloured bars (greens, blues) represent pollution-sensitive taxa (Ephemeroptera, Plecoptera, Trichoptera), while
the warm-coloured bars (red, orange, yellow) represent more pollution-tolerant taxa. Higher % EPT is generally considered to
equate to healthier streams. The numbers along the top of the graph are the raw counts of all benthic macroinvertebrate
individuals found at each site.
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Table 1. A comparison of CABIN sites, their classification according to 2024 CABIN assessments, and additional statistical
measures that address the classification — RIVPACS, Bray-Curtis dissimilarity, and the percent EPT (Ephemeroptera, Plecoptera,
Trichoptera). Highlighted cells indicate values that differ from what is expected for a reference site in good condition.

RIVPACS

S':cl;er:;n Site ID Acr::llgl.i,\lis O:E D?srsai\r/r;ﬁ:rrittl S* % EPT Total Abundance
y (P>0.5) v
Mildly . . ]
Aexander | AX00L | oot | 072 0.59 77.39 3,962.50
Creek
ALX003 | Reference | 1.04 0.54 70.41° 6,760.00°
N BOIOO1 | Reference | 1.06 0.382 57.63° 4.600.00°
Boivin Wil
Creek BOI002 vnely 0.76 0.51° 93.47° 3,520.00°
Divergent
Coal CoL001 Highly 0.76 0.94° 25.89P 4,800.00°
oa Divergent ) ' ’ e
Creek -
COL003 | Divergent | 0.87 0.73? 33.43° 3,788.89°
LIZ001 Highly 1.05 0.91¢ 77.78¢ 7,600.00°
Divergent
Lizard Highl
1zar LIZ003 hiehly 1.05 0.87° 64.03° 14,060.00°
Creek Divergent
Highly
LIZ009 . 1.05 0.88¢ 80.87° 4,587.50¢
Divergent
- MORO001 Highly 0.81 0.86° 93.51° 8,980.00°
Morrissey Divergent . . . , .
Creek
MOR002 | Divergent | 0.87 0.62° 65.41° 1,379.17°
@0.40 (@ 89.20 @4 661.00
+0.14 +10.03 +3,118.98
Reference ) 0.34 (91,94 (b)1,449.38
Mean +0.10 +7.29 +859.74
©0.34 ©88.13 (©1,083.09
+0.10 +9.26 +932.35

* The average dissimilarity value between individual reference sites and the “Reference Mean” that all test sites were measured

against.
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Water Quality Trends

ERA’s CABIN program monitors water quality parameters over time to assess long-term trends. Data on
pH, temperature, turbidity, dissolved oxygen concentration, conductivity and discharge are available as
far back as 2012.

pH

PH levels at all sites have been relatively consistent over time (Figure 36). All areas assessed remained
within the 6.5 to 9 pH BC Water Quality Guideline limits for freshwater aquatic life (B.C. Ministry of
Environment and Climate Change Strategy, 2021a). Stream pH is primarily a function of surrounding
geology, so the Elk Valley’s predominantly limestone formations result in high pH values. Aquatic life in
these areas has adapted to high pH conditions. If values deviate outside of these limits, damage to current
aquatic communities and changes to the species composition of the stream can occur (B.C. Ministry of
Environment and Climate Change Strategy, 2021a).

In 2022, Boivin Creek (BOIO01, BOI002) sites had a noticeably lower pH value than the other CABIN
monitoring locations. This drop in pH in Boivin Creek remains exclusive to 2022 results. Further years of
monitoring are necessary to begin to decipher between natural variation and patterns indicative of
disturbance or permanent changes to aquatic habitats. Results also appear to suggest a pattern of
increasing pH over time at the upper Coal Creek site (COL003), although this site exhibited noticeably
lower pH than other CABIN locations in 2023.

There is not yet enough year-to-year data to draw any concrete conclusions and ERA will continue to
monitor for any potential patterns through yearly CABIN sampling.
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Figure 36. pH values for CABIN sites from 2012-2024. All sites remain within the range of limits outlined within the BC Water
Quality Guidelines.
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Temperature

In light of the potential effects of climate change on the Elk River system and key species such as
Westslope cutthroat trout (WCT), understanding long-term temperature trends is a priority for ERA.
Typically, aquatic life can only survive within specific ranges of temperatures. For example, WCT can only
survive in waters between 0 — 25°C (Bear, McMahon and Zale, 2007), with WCT beginning to experience
thermal stress around 20-25°C and acute mortality in water temperatures above 25°C.

Temperatures measured during CABIN monitoring varied considerably between sampling years at all sites
(Figure 37). However, this can be attributed to natural climatic variability and sampling date. Although all
sites in CABIN are monitored during low flow conditions between the end of August and the beginning of
November, relatively large fluctuations are expected during this period and a single annual measurement
is insufficient to understand long term trends. Despite temperatures measured during CABIN sampling
remaining within the critical limit for important local species like the WCT and bull trout (DFO, 2017), the
lower Coal Creek site was assessed at 17.5°C in 2024, which is approaching thermal stress temperatures
for WCT. At 14.2°C, Lower Morrissey Creek was also found to be much warmer than all other CABIN sites.

In depth analysis of temperature is only possible with ongoing, frequent monitoring using instream logging
equipment. To this end, as part of its broader monitoring program, ERA has developed a separate
hydrometric monitoring program to examine stream temperature throughout the Elk Valley in more
detail.
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Figure 37. September water temperature values for CABIN sites from 2012-2024.
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Dissolved Oxygen

The concentration of dissolved oxygen (DO) at all CABIN sites has remained stable over time and is
consistently above the BC Water Quality Guideline long-term minimum level of 8 mg/L (Figure 38) (British
Columbia Ministry of Environment and Climate Change Strategy, 2021). Dissolved oxygen measurements
are more consistent across sites since 2021, this is likely due to the use of new, more accurate equipment
(YSI ProDSS). This consistency amongst these measurements is expected to be observed in future.
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Figure 38. The amount of dissolved oxygen at CABIN sites in mg/L from 2012-2024. Site values do not fall below the BC water
Quality Long-term Guideline minimum for Freshwater Aquatic Life (8 mg/L).

Turbidity

Canadian Water Quality guidelines suggest that environmental samples vary within the normal range of 1
to 1000 NTU. High turbidity has been shown to negatively affect fish and turbidity levels as low as 25 NTU
can impact fish growth (Canadian Council of Ministers of the Environment, 1999). Since 2012, CABIN site
turbidity readings have mostly remained below 4 NTU, with readings typically below 2 NTU.

ERA staff and community observations indicate all tributaries in the Elk River watershed experience
significant turbidity spikes during rainfall events and spring freshet. However, all monitored creeks tend
to have low turbidity readings during low-flow conditions, with turbidity spikes generally being indicative
of upstream disturbance coupled with high rainfall/snowmelt events, particularly during the May-July
freshet. In 2023, turbidity readings in Morrissey Creek were noticeably higher than in past years and
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higher than the turbidity readings of all other creeks, especially at the upper Morrissey (MOR002) site.
The turbid conditions in Morrisey Creek in 2023 were likely related to the significant traffic and
construction on roads and bridges directly upstream of sampling locations as part of the TC Energy
Pipeline project, which was ongoing at the time of sampling. Pipeline work concluded in early 2024, and
turbidity for Morrissey sites was found to have returned to previous levels during 2024 CABIN sampling.

According to the BC Water Quality Guidelines, turbidity is a concern when the value changes by 8 or more
NTU for 24 hours from the ambient turbidity level, or 2 NTU for 30 days (British Columbia Ministry of
Environment and Climate Change Strategy, 2021). Annual single occurrence sampling is not sufficient to
detect these changes.
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Figure 39. The turbidity (NTU) measured at CABIN sites from 2014-2024.
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Conductivity

In general, conductivity levels for a freshwater river system range between 0 and 1000 uS/cm -
conductivity levels above this are usually indicative of a saltwater system. Although all monitored sites fall
within this range, the Lizard Creek sites have significantly higher conductivity levels than the other sites,
likely due to high groundwater influence at this stream. This plot also shows a steep increase in
conductivity levels for all Lizard Creek sites over the last four years. Although conductivity levels can
fluctuate, large change may be a result of some added stressor.
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Figure 40. Conductivity levels measured at CABIN sites from 2012-2024.
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Discharge

Discharge, referring to the volume of water flowing through a section of stream at a given time, was
assessed during low flow conditions for each site (Figure 41). Discharge measurements at all sites
remained relatively stable, fluctuating within site-specific ranges between years.

Like other measured parameters, discharge can fluctuate from day to day (and within the day). A single
annual measurement is not sufficient to detect long term trends. In depth analysis of discharge is only
possible with ongoing, frequent monitoring (e.g. hourly logging). To address this, ERA has implemented a
hydrometric monitoring program to examine discharge in more detail.
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Figure 41. Discharge measurements calculated for CABIN sites from 2012- 2024.
Metals & Nutrients

Water chemistry data collected during the 2023 sampling period indicates there were no exceedances in
metals or nutrients based on BC Water Quality Guidelines and no notable overall trends were observed.

Selenium and Calcite

The Elk Valley has a long history of mining, and its residents are very aware of the associated
environmental issues with this industry. Selenium and calcite are two constituents of serious concern in
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this region. At the time of this report, the International Joint Commission is beginning to look into the
transboundary effects of selenium and potential impacts to downstream cross-boundary watersheds,
which speaks to the scale of concern surrounding selenium and the importance of monitoring efforts.

Selenium (Se) is a naturally occurring element and low levels are essential for the health of both humans
and animals (Janz et al., 2010). Unfortunately, selenium actively bioaccumulates in tissues, and in higher
concentrations, begins to become toxic, eventually causing reproductive issues and deformities (Teck
Resources Ltd., 2015). Waste rock, resulting from coal mining operations, contains selenium. During the
mining process, this rock is broken into smaller pieces, creating more opportunity for air and water to
interact with the rock. This results in the conversion of selenium into its soluble form (selenate), which is
then released in water seeping through these waste rock piles into local waterways (Teck Resources Ltd.,
2015). The BC water quality guideline for the protection of aquatic life is 0.002 mg/L (milligrams/litre).
The BC human drinking water consumption guideline is 0.01 mg/L (British Columbia Ministry of
Environment and Climate Change Strategy, 2021). It is worth noting that selenium bioavailability is
impacted by the form of selenium. Selenate is less prone to bioaccumulation in fish, but upon uptake by
plants, algae, or microbes, selenate can be converted to selenite. Selenite is more likely to be
bioaccumulated and turn into organoselenium, increasing toxicity potential (Arnold, 2015; ADEPT
Environmental Sciences Ltd., Samuel N Luoma, and TKB Ecosystem Health Services Ltd., 2022; Foster et
al., 2024). These different forms of selenium can also impact how, and how fast selenium moves through
a watershed.

Calcite (CaC03) is also naturally occurring and is formed when calcium (Ca) and carbonate (CO3) ions react
under saturated conditions (Janz et al., 2010). Calcite concretion in streambeds, specifically downstream
of local coal mining operations, has become an increasing concern in the Elk Valley. Although calcite
precipitates occur naturally, the waste rock produced from mining has high concentrations of both
calcium and carbonate which can solidify on large stretches of stream. Supersaturated conditions cause
concretion of the streambed which can negatively affect aquatic life by actively eliminating benthic
invertebrate habitat (Barrett, Weech and Orr, 2016). High amounts of calcite precipitate correlate with
decreased %EPT and %Ephemeroptera (Golder Associates Ltd., 2014). There are no water quality
guidelines associated with calcite in rivers and, as the Elk River watershed is primarily calcite-rich
limestone, local rivers are naturally high in this substance (Golder Associates Ltd., 2014). Assessments of
calcite usually measure the amount of solidified deposits within a stream through pebble counts (Barrett,
Weech and Orr, 2016). CABIN monitoring includes a pebble count which should allow ERA to see any
major deposits, if present. To date, no major calcite deposits have been seen during monitoring.

Tributary catchments assessed with ERA’s CABIN program are not affected by contemporary mining
activities and are not expected to exhibit associated contaminant issues. Selenium concentrations at the
CABIN sites do not exceed reference levels and remain below the water quality guideline for freshwater
aquatic life (Figure 42) (British Columbia Ministry of Environment and Climate Change Strategy, 2021). For
comparison, Figure 43 displays selenium concentrations in the Elk River mainstem near the outflow to
Lake Koocanusa, (the Elk receives selenium loadings from upstream mines) and compares the levels found
in ERA’s CABIN assessed tributaries in 2020. The concentrations at these tributaries are well below what
is now observed in the Elk River mainstem and are similar to those in the Elk River in the 1990s.
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Study Limitations

A breakdown of some of the potential limitations for the 2024 CABIN sampling season.

Table 2. Outline of the potential limitations of ERA's Community-based Water Monitoring program

Constraint

Comments on Limitations

Team competency/
experience

No

Staff members performing site assessments are trained in CABIN protocols
through the Canadian Rivers Institute, ECCC and/or Living Lakes Canada.
Individuals in these teams have varying levels of experience practicing CABIN
protocols, however field teams are led by a more experienced ERA staff member
certified in CABIN protocol. Tasks such as kicking are only completed by certified
staff.

Timing / weather /
seasonality

No

All monitoring is completed during low flow conditions, typically between
August and November. Site visits are rescheduled if weather is not conducive to
CABIN sampling (i.e. heavy rains that may change stream flow or benthic
invertebrate communities).

CABIN Model

Possible

In 2020 a new CABIN model was produced for the Columbia Basin which when
applied to ERA sites, yielded substantially different results than with the
previous model. ERA continues to investigate these issues to explore whether
they are a result of unknown stressors on the aquatic systems, issues with the
new model’s ability to sort and assess ERA’s sites, GIS, or field technician error.

Scope

No

The scope was clearly defined and realistically achievable within the designated
timeframe.

Proportion of task
achieved, and further
work which might be

needed

Possible

All sites were successfully sampled and assessed, but there is room for
improvement and expansion. The CABIN program aims to create a better
understanding of watershed health. Increasing the number of sites across
different watershed areas and incorporating a greater variety of habitats may
be necessary to better understand overall ecosystem health.

Resources

No

Through the ERA board of directors and local partnerships, ERA staff have access
to a diverse group of experts in various scientific fields. With the development
of the Elk River Watershed Monitoring Collaborative, ERA’s CABIN program
focus will aim to align with the initiatives of this group and will gain further
expertise in several different fields through its involvement in this program.

In the past, ERA has had limited access to industry-standard equipment. In 2021,
ERA was able to begin upgrading equipment. Physical water quality parameters
are being assessed using the YSI ProDSS which increases the accuracy of
measurements.

Access

No

All sites were accessible. Initial CABIN site selection includes evaluating the
accessibility of a site prior to inclusion in the program.
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Conclusion & Recommended Actions

ERA’s CABIN program is an ongoing program used to assess streams of concern identified through research
and community input. Methodology in 2024 continued to center around CABIN-based assessments but no
longer included STREAM e-DNA sampling.

While study sites on Boivin Creek appear to be in relatively healthy condition, the lower Coal Creek site
(COL001), the lower Morrisey Creek site (MOR001), and both Lizard Creek sites (LIZ001 and LIZ003), continue
to be assessed as “highly divergent” from reference condition, which suggests that these sites may not be in
good health. More concerning is the trend towards divergence observed in the upper Morrisey (MOR002)
and Coal Creek (COLOO03) sites.

Previously in healthy condition, Alexander sites have experienced some fluctuation in recent years and may
be beginning to experience a decline in health, especially downstream (ALX001). Further monitoring is
required to establish trends.

Both Coal Creek and Morrissey Creek have large amounts of current and historical upstream development,
including recent work related to the TC Energy Pipeline in the Morrisey area, which is why the poor
assessment results at the lower sites (COL001, MOR001) were not entirely unexpected. Analysis of water
quality parameters associated with these sites does not indicate any obvious red flags due to exceedances
of water quality guidelines that would point to causes for divergence, but the diversity of the benthic
communities at these locations appears abnormal compared to reference condition sites. Morrisey sites that
showed sudden increases in some water quality parameters in 2023, likely related to the TC Energy pipeline
road construction and road use, returned to previous levels in 2024.

The decline in health of upper Morrisey and Coal Creek sites is unexpected since there have been no major
changes along this stream and neither water quality, nor benthic parameters indicate any trends that might
have caused this divergence. Continuing to monitor these sites and watching for patterns in water quality
parameters over time is a priority going forward.

The persistent divergent results for the Lizard Creek sites are a concern given the creek’s importance in
Westslope cutthroat trout population recruitment (Elk River Alliance, 2020). Although there are no specific
exceedances of any water quality parameters based on BC guidelines, the benthic communities differ from
what is expected from a typical healthy aquatic habitat, with numbers of pollutant-tolerant families
becoming generally more prominent.

Although less prevalent in 2024, for each of these sites that have been assessed as “highly divergent”, the
total abundance of benthic invertebrates has often been significantly higher than at associated reference
sites historically. Furthermore, based on several measured water quality parameters, Lizard Creek may have
unique conditions that are not captured by assigned reference sites (elevated alkalinity, hardness, calcium,
magnesium, etc.). Due to the nature of CABIN models, which match a test site with a collection of specific
reference sites and then compare the benthic communities, its possible that these high abundances have
exaggerated how different the sites are, and produced these more extreme results, or that the differences
in the natural state of this creek and reference creeks is too great to compare, yielding inaccurate results.

Understanding why these shifts in state have occurred, whether it is a data error, CABIN model issue, or a
sign of a quickly degrading important aquatic habitat, is a high priority. ERA is recommending further
investigations into potential stressors affecting these “highly divergent” CABIN monitoring sites. Lizard Creek
is a high priority creek for more in-depth monitoring in future.
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ERA has established and continues to engage with the Elk River Monitoring Collaborative (ERMC). With the
growth of new partnerships, the development of new research questions and access to previously
inaccessible data, ERA hopes to continue to expand the CABIN program in the coming years and better
integrate ERA CABIN sites with other regional work and ERMC’s partner input to improve our understanding
of watershed health. The primary focus will continue to be filling in current data gaps and finding answers to
the local community’s environmental concerns. ERA will seek to engage the ERMC on the potential issues
with Lizard Creek and hopes to enlist this group to take a leading role in new monitoring efforts on this Creek.
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Site Description

Study Name CBWQ-EIlk
Site ALX001
Sampling Date Sep 10 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.67424 N, 114.78019 W

Altitude 1219
Local Basin Name Alexander Creek
Elk River
Stream Order 4
—
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3
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Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 2.0% | 3.7% | 3.4% | 6.0% | 83.4% | 1.4%

CABIN Assessment of ALX001 on Sep 10,
2024

Mildly Divergent
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Group 5 Vectors

ALX001 (Sep 10 2024) - Vector 1 Vs Vector 3
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Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

2.0

3.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 8/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 1 12.5
Arthropoda Arachnida Trombidiformes Hygrobatidae 1 12.5
Lebertiidae 3 37.5
Sperchontidae 2 25.0
Torrenticolidae 1 12.5
Insecta Coleoptera Elmidae 7 87.5
Diptera Ceratopogonidae 1 12.5
Chironomidae 33 412.5
Psychodidae 21 262.5
Simuliidae 1 12.5
Ephemeroptera Baetidae 90 1,125.0
Ephemerellidae 55 687.5
Heptageniidae 23 287.5
Plecoptera 2 25.0
Chloroperlidae 1 12.5
Nemouridae 10 125.0
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Community Structure

Phylum Class Order Family Raw Count Total Count
Perlidae 1 12.5
Perlodidae 1 12.5
Trichoptera 1 12.5
Apataniidae 11 137.5
Glossosomatidae 26 325.0
Lepidostomatidae 3 37.5
Rhyacophilidae 20 250.0
Uenoidae 2 25.0
Total 317 3,962.5
Metrics
Name ALX001 Predicted Group Reference
Mean +SD
Bray-Curtis Distance 0.59 0.4 £ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 4.0 3.4+04
Hilsenhoff Family index (North-West) 4.0 3.1+ 0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 3.0 1.7+£1.2
Tolerant individuals (%) -- 0.3 +0.0
Functional Measures
% Filterers --
% Gatherers 41.3 45.8 £ 14.9
% Predatores 19.9 14.8 £ 9.8
% Scrapers 50.5 59.4 £ 19.6
% Shredder 9.8 30.7 £17.4
No. Clinger Taxa 27.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 10.5 7.5 + 8.6
% Coleoptera 2.2 0.1 £ 0.3
% Diptera + Non-insects 20.4 10.7 £ 9.9
% Ephemeroptera 53.5 47.2 £ 15.8
% Ephemeroptera that are Baetidae 53.6 25.4 + 20.8
% EPT Individuals 77.4 89.2 + 10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 46.2 58.3 £ 10.6
% of 5 dominant taxa 72.3 83.6 £ 6.3
% of dominant taxa 28.7 37.8+11.1
% Plecoptera 4.1 36.3 + 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 0.0 25.4 + 24.6
% Tricoptera 19.7 5.7+3.9
No. EPT individuals/Chironomids+EPT Individuals 0.9 0.9 £ 0.1
Total Abundance 3962.5 4661.0 = 3119.0
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.1 £0.3
Diptera taxa 4.0 2.8+ 1.0
Ephemeroptera taxa 3.0 3.7 £ 0.5
EPT Individuals (Sum) 3037.5 4035.4 + 2618.4
EPT taxa (no) 12.0 12.3+£ 1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.7 0.7 £0.1
Plecoptera taxa 4.0 55+1.1
Shannon-Wiener Diversity 2.3 1.9+0.3
Simpson's Diversity 0.9 0.8 £ 0.1
Simpson's Evenness 0.3 0.3 £0.1
Total No. of Taxa 22.0 17.0£ 3.1
Trichoptera taxa 5.0 3.1+1.2
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group ALX001
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.58
Apataniidae 8% 14% 5% 7% 13% 6% 0.13
Athericidae 0% 7% 0% 4% 0% 0% 0.01
Aturidae 8% 0% 5% 0% 0% 0% 0.00
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.00
Brachycentridae 31% 17% 27% 13% 4% 12% 0.06
Capniidae 77% 79% 63% 74% 63% 76% 0.65
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.15
Chironomidae 100% 100% 100% 93% 100% 88% 0.99
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.95
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.00
Elmidae 38% 17% 54% 15% 19% 12% 0.20
Empididae 54% 62% 71% 50% 62% 65% 0.61
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.97
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.02
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.41
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.78
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.01
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.07
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.14
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.14
Lebertiidae 38% 52% 46% 9% 35% 29% 0.34
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.08
Leuctridae 8% 38% 24% 33% 62% 41% 0.56
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.25
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.11
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.02
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.02
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.27
Perlidae 31% 38% 59% 17% 19% 18% 0.21
Perlodidae 77% 97% 85% 83% 90% 82% 0.90
Philopotamidae 8% 3% 12% 2% 0% 6% 0.01
Pisidiidae 8% 7% 10% 0% 0% 0% 0.01
Planorbidae 0% 0% 2% 2% 0% 0% 0.00
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.52
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.96
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.35
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.45
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.01
Tabanidae 8% 0% 0% 0% 2% 0% 0.02
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.99
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group ALXO001
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.43
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.13
Uenoidae 0% 14% 15% 41% 44% 12% 0.41
Valvatidae 0% 0% 0% 0% 2% 0% 0.02
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.45
RIVPACS : Observed taxa P>0.50 9.00
RIVPACS : O:E (p > 0.5) 0.72
RIVPACS : Expected taxa P>0.70 9.52
RIVPACS : Observed taxa P>0.70 8.00
RIVPACS : O:E (p > 0.7) 0.84
Habitat Description
Variable ALXO001 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 29.6 20.0 + 8.6
Depth-BankfullMinusWetted (cm) 11.40 46.71 + 35.00
Depth-Max (cm) 47.0 28.8 + 13.7
Discharge (m~3/s) 0.976 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 3 3+1
Reach-Pools (Binary) 1 1+0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0400000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 0 10
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.44 0.58 £ 0.20
Velocity-Max (m/s) 0.80 0.85 + 0.27
Width-Bankfull (m) 12.8 16.1 £ 13.1
Width-Wetted (m) 8.1 9.8+ 7.7
XSEC-VelInstrumentDirect (Category(1-3)) 3 30
XSEC-VelMethod (Category(1-3)) 3 2+1
Climate
Precip10_OCT (mm) 44.44840 64.42223 + 33.96544
Temp1l2_DECmin (Degrees Celsius) -14.37000 -12.74810 + 1.73767
Hydrology
Drainage-Area (km~2) [ 179.83405 [ 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 4.13231 7.47766 £ 6.29880
Natl-ShrubLow (%) 0.08024 1.80492 + 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
% Bedrock (%) 0 0+0
%Boulder (%) 2 66
%Cobble (%) 72 57 £ 15
%Gravel (%) 0 2+3
%Pebble (%) 26 34 £ 16
% Sand (%) 0 0+0
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Habitat Description

Variable ALXO001 Predicted Group Reference
Mean £SD
%Silt+Clay (%) 0 0+1
D50 (cm) 8.60 24.05 £ 35.66
Dg (cm) 8.6 23.0 £ 33.8
Dominant-1st (Category(0-9)) 6 6£1
Dominant-2nd (Category(0-9)) 7 61
Embeddedness (Category(1-5)) 4 4+£1
PeriphytonCoverage (Category(1-5)) 1 2+1
SurroundingMaterial (Category(0-9)) 2 31
Topography
Reg-SlopelLT30% (%) 39.74502 20.01334 + 7.41149
SlopeMax (%) 353.26163 488.94077 + 542.32910
Water Chemistry
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0061000 0.0078031 + 0.0090962
As (mg/L) 0.0002500 0.0002735 + 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.0722000 0.0677069 + 0.0514113
Be (mg/L) 0.0000500 0.0000043 + 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.5000000 0.0303333 + 0.0788597
Ca (mg/L) 49.0000000 28.2142857 £+ 13.7707094
Cd (mg/L) 0.0000050 0.0000100 + 0.0000293
Chloride-Total (mg/L) 1.1800000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 + 0.0000060
Cr (mg/L) 0.0002500 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.0500000 0.0876667 + 0.0847823
Fe (mg/L) 0.0050000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 146.0000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 0.2500000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 0.7200000 0.5586957 £+ 0.6229060
General-Conductivity (pS/cm) 280.3000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.1000000 10.7243478 + 0.8596502
General-Hardness (mg/L) 178.0000000 109.1853659 + 48.3470504
General-pH (pH) 8.2 8.0 = 0.6
General-SolidsTSS (mg/L) 1.0000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 280.3000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 21.4 7.2+5.7
General-TempWater (Degrees Celsius) 9.9000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 1.6200000 0.4347619 + 0.5563328
K (mg/L) 0.4100000 0.3312424 £ 0.1572675
Li (mg/L) 0.0042000 0.0009183 + 0.0003795
Mg (mg/L) 13.4000000 7.8748571 £ 3.9958945
Mn (mg/L) 0.0008000 0.0007721 £ 0.0008518
Mo (mg/L) 0.0007200 0.0012835 + 0.0042333
Na (mg/L) 1.7500000 0.7930303 £ 0.4756164
Ni (mg/L) 0.0002000 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 + 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0153000 0.0287300 £ 0.0357249
Nitrogen-NO3 (mg/L) 0.0150000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.0800000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.0953000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 £ 0.0000156
Phosphorus-OrthoP (mg/L) 0.0025000 0.1105304 £ 0.5208890
Phosphorus-TP (mg/L) 0.0087000 0.0031912 + 0.0087929
S (mg/L) 7.0000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0006200 0.0002782 + 0.0002859
Si (mg/L) 2.5000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 24.0000000 13.3070732 + 13.0883468
Sr (mg/L) 0.1210000 0.0893414 + 0.0805860
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Habitat Description

Variable ALXO001 Predicted Group Reference
Mean £SD
Te (mg/L) 0.0002500 0.0000000 = 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0005870 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 + 0.0001537
Zn (mg/L) 0.0082000 0.0003724 £ 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site ALX003
Sampling Date Sep 10 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.65563 N, 114.73078 W

Altitude

1311

Local Basin Name

Alexander Creek

Elk River Watershed

Stream Order

1560m

Cabin Assessment Results

© Stream Site
O Lake Site
_ P A Wetland Site
Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 1.4% | 2.1% | 3.7% | 6.6% | 85.4% | 0.9%

CABIN Assessment of ALX003 on Sep 10,
2024

Similar to Reference
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Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

2.0

3.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 5/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 2 40.0
Arthropoda Arachnida Trombidiformes Lebertiidae 1 20.0
Sperchontidae 1 20.0
Insecta Coleoptera Elmidae 6 120.0
Diptera Ceratopogonidae 1 20.0
Chironomidae 68 1,360.0
Empididae 6 120.0
Psychodidae 13 260.0
Simuliidae 2 40.0
Ephemeroptera Baetidae 66 1,320.0
Ephemerellidae 75 1,500.0
Heptageniidae 38 760.0
Plecoptera Chloroperlidae 4 80.0
Leuctridae 1 20.0
Nemouridae 20 400.0
Perlodidae 5 100.0
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Community Structure

Phylum Class Order Family Raw Count Total Count
Taeniopterygidae 1 20.0
Trichoptera Apataniidae 2 40.0
Glossosomatidae 2 40.0
Hydropsychidae 13 260.0
Rhyacophilidae 11 220.0
Total 338 6,760.0
Metrics
Name ALX003 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.54 0.4 £ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 4.2 3.4+04
Hilsenhoff Family index (North-West) 4.2 3.1 £ 0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 2.0 1.7+£1.2
Tolerant individuals (%) -- 0.3+ 0.0
Functional Measures
% Filterers --
% Gatherers 59.8 45.8 £ 14.9
% Predatores 31.7 14.8 £ 9.8
% Scrapers 38.5 59.4 + 19.6
% Shredder 8.9 30.7 £17.4
No. Clinger Taxa 30.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 20.1 7.5 £ 8.6
% Coleoptera 1.8 0.1 +£ 0.3
% Diptera + Non-insects 27.8 10.7 £ 9.9
% Ephemeroptera 53.0 47.2 £ 15.8
% Ephemeroptera that are Baetidae 36.9 25.4 + 20.8
% EPT Individuals 70.4 89.2 +£ 10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 42.3 58.3 £ 10.6
% of 5 dominant taxa 79.0 83.6 £ 6.3
% of dominant taxa 22.2 37.8 £ 11.1
% Plecoptera 9.2 36.3 £ 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 46.4 25.4 + 24.6
% Tricoptera 8.3 5.7 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.8 0.9 £ 0.1
Total Abundance 6760.0 4661.0 £ 3119.0
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.1 +£0.3
Diptera taxa 5.0 2.8 £1.0
Ephemeroptera taxa 3.0 3.7 £ 0.5
EPT Individuals (Sum) 4760.0 4035.4 + 2618.4
EPT taxa (no) 12.0 12.3+ 1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.7 0.7 £ 0.1
Plecoptera taxa 5.0 55+ 1.1
Shannon-Wiener Diversity 2.2 1.9+£0.3
Simpson's Diversity 0.9 0.8 £ 0.1
Simpson's Evenness 0.3 0.3+ 0.1
Total No. of Taxa 21.0 17.0 £ 3.1
Trichoptera taxa 4.0 3.1+£1.2
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group ALX003
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.58
Apataniidae 8% 14% 5% 7% 13% 6% 0.13
Athericidae 0% 7% 0% 4% 0% 0% 0.00
Aturidae 8% 0% 5% 0% 0% 0% 0.00
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.00
Brachycentridae 31% 17% 27% 13% 4% 12% 0.06
Capniidae 77% 79% 63% 74% 63% 76% 0.65
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.15
Chironomidae 100% 100% 100% 93% 100% 88% 0.99
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.95
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.00
Elmidae 38% 17% 54% 15% 19% 12% 0.20
Empididae 54% 62% 71% 50% 62% 65% 0.61
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.98
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.02
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.42
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.79
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.01
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.07
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.14
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.13
Lebertiidae 38% 52% 46% 9% 35% 29% 0.34
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.07
Leuctridae 8% 38% 24% 33% 62% 41% 0.57
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.25
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.11
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.02
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.02
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.27
Perlidae 31% 38% 59% 17% 19% 18% 0.21
Perlodidae 77% 97% 85% 83% 90% 82% 0.90
Philopotamidae 8% 3% 12% 2% 0% 6% 0.01
Pisidiidae 8% 7% 10% 0% 0% 0% 0.01
Planorbidae 0% 0% 2% 2% 0% 0% 0.00
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.52
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.97
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.35
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.45
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.00
Tabanidae 8% 0% 0% 0% 2% 0% 0.02
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.99
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group ALXO003
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.43
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.13
Uenoidae 0% 14% 15% 41% 44% 12% 0.41
Valvatidae 0% 0% 0% 0% 2% 0% 0.02
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.47
RIVPACS : Observed taxa P>0.50 13.00
RIVPACS : O:E (p > 0.5) 1.04
RIVPACS : Expected taxa P>0.70 9.54
RIVPACS : Observed taxa P>0.70 10.00
RIVPACS : O:E (p > 0.7) 1.05
Habitat Description
Variable ALXO003 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 23.9 20.0 + 8.6
Depth-BankfullMinusWetted (cm) 34.50 46.71 + 35.00
Depth-Max (cm) 28.0 28.8 + 13.7
Discharge (m~3/s) 1.365 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 3 3+1
Reach-Pools (Binary) 1 1+0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0200000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.70 0.58 £ 0.20
Velocity-Max (m/s) 0.90 0.85 + 0.27
Width-Bankfull (m) 11.6 16.1 £ 13.1
Width-Wetted (m) 10.1 9.8+ 7.7
XSEC-VelInstrumentDirect (Category(1-3)) 3 30
XSEC-VelMethod (Category(1-3)) 3 2+1
Climate
Precip10_OCT (mm) 43.56508 64.42223 + 33.96544
Temp1l2_DECmin (Degrees Celsius) -14.37000 -12.74810 + 1.73767
Hydrology
Drainage-Area (km~2) [ 145.66791 [ 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 2.54675 7.47766 £ 6.29880
Natl-ShrubLow (%) 0.09901 1.80492 + 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
% Bedrock (%) 0 0+0
%Boulder (%) 0 66
%Cobble (%) 58 57 £ 15
%Gravel (%) 1 2+3
%Pebble (%) 41 34 £ 16
% Sand (%) 0 0+0
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Habitat Description

Variable ALX003 Predicted Group Reference
Mean £SD
%Silt+Clay (%) 0 0+1
D50 (cm) 7.25 24.05 £ 35.66
Dg (cm) 7.2 23.0 £ 33.8
Dominant-1st (Category(0-9)) 6 6£1
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 4 4+£1
PeriphytonCoverage (Category(1-5)) 1 2+1
SurroundingMaterial (Category(0-9)) 2 31
Topography
Reg-SlopelLT30% (%) 37.52888 20.01334 + 7.41149
SlopeMax (%) 353.26163 488.94077 + 542.32910
Water Chemistry
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0077000 0.0078031 £ 0.0090962
As (mg/L) 0.0002500 0.0002735 + 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.0726000 0.0677069 + 0.0514113
Be (mg/L) 0.0000500 0.0000043 + 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.0500000 0.0303333 + 0.0788597
Ca (mg/L) 50.3000000 28.2142857 £+ 13.7707094
Cd (mg/L) 0.0000050 0.0000100 + 0.0000293
Chloride-Total (mg/L) 0.8900000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 + 0.0000060
Cr (mg/L) 0.0002500 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.0500000 0.0876667 + 0.0847823
Fe (mg/L) 0.0130000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 149.0000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 0.2500000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 0.2500000 0.5586957 £+ 0.6229060
General-Conductivity (pS/cm) 280.6000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.4200000 10.7243478 + 0.8596502
General-Hardness (mg/L) 181.0000000 109.1853659 + 48.3470504
General-pH (pH) 8.0 8.0 = 0.6
General-SolidsTSS (mg/L) 1.0000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 280.6000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 21.3 7.2+5.7
General-TempWater (Degrees Celsius) 7.6000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 1.1800000 0.4347619 + 0.5563328
K (mg/L) 0.3900000 0.3312424 £ 0.1572675
Li (mg/L) 0.0040000 0.0009183 + 0.0003795
Mg (mg/L) 13.4000000 7.8748571 £ 3.9958945
Mn (mg/L) 0.0013800 0.0007721 £ 0.0008518
Mo (mg/L) 0.0006600 0.0012835 + 0.0042333
Na (mg/L) 1.5900000 0.7930303 £ 0.4756164
Ni (mg/L) 0.0002000 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 + 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0172000 0.0287300 £ 0.0357249
Nitrogen-NO3 (mg/L) 0.0170000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.1850000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.2020000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 £ 0.0000156
Phosphorus-OrthoP (mg/L) 0.0025000 0.1105304 £ 0.5208890
Phosphorus-TP (mg/L) 0.0055000 0.0031912 + 0.0087929
S (mg/L) 6.4000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0005600 0.0002782 + 0.0002859
Si (mg/L) 2.4000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 20.5000000 13.3070732 + 13.0883468
Sr (mg/L) 0.1180000 0.0893414 + 0.0805860
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Habitat Description

Variable ALX003 Predicted Group Reference
Mean £SD
Te (mg/L) 0.0002500 0.0000000 = 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0005450 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 + 0.0001537
Zn (mg/L) 0.0020000 0.0003724 £ 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site BOIO01
Sampling Date Sep 08 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

50.02314 N, 114.91614 W

Altitude 1260

Local Basin Name Elk River
Boivin Creek

Stream Order 4

© Stream Site

O Lake Site
-2 A Wetland Site
Figure 1. Location Map
Cabin Assessment Results
Reference Model Summary

Model Columbia Basin 2020
Analysis Date May 29, 2025
Taxonomic Level Family
Predictive Model Variables Altitude

Drainage-Area

Longitude

Natl-Grassland

Natl-ShrubLow

Natl-Water

Precip10_Oct

Reach-%CanopyCoverage

Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 2.4% | 5.7% | 8.6% | 20.2% | 60.0% | 3.1%

CABIN Assessment of BOIO01 on Sep 08,
2024

Similar to Reference
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3.0

® Reference
" Test
Similar to Reference
Mildly Divergent
20 Divergent
W Highly Divergent

0.0

Vector 3

-1.0

-3.0
-3.0 -2.0

Sample Information

Group 5 Vectors

BOI001 (Sep 08 2024) - Vector 2 Vs Vector 3

-1.0

0.0

501001 (Sep 02 2024)
@

1.0

Vector 2

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

2.0

3.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 7/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Lumbriculida Lumbriculidae 1 14.3
Arthropoda Arachnida Trombidiformes Feltriidae 1 14.3
Insecta Diptera Chironomidae 127 1,814.2
Empididae 1 14.3
Psychodidae 3 42.9
Simuliidae 2 28.6
Tipulidae 1 14.3
Ephemeroptera Ameletidae 1 14.3
Baetidae 7 100.0
Ephemerellidae 38 542.8
Heptageniidae 101 1,442.8
Plecoptera 1 14.3
Capniidae 3 42.9
Chloroperlidae 3 42.9
Leuctridae 1 14.3
Nemouridae 15 214.3
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Community Structure

Phylum Class Order Family Raw Count Total Count
Perlodidae 1 14.3
Taeniopterygidae 9 128.6
Trichoptera Glossosomatidae 1 14.3
Limnephilidae 1 14.3
Rhyacophilidae 4 57.1
Total 322 4,600.1
Metrics
Name BOI001 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.38 0.4 £ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.8 3.4+04
Hilsenhoff Family index (North-West) 3.8 3.1 £ 0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa -- 1.7+£1.2
Tolerant individuals (%) -- 0.3+ 0.0
Functional Measures
% Filterers --
% Gatherers 61.2 45.8 £ 14.9
% Predatores 41.9 14.8 £ 9.8
% Scrapers 37.6 59.4 + 19.6
% Shredder 9.3 30.7 £17.4
No. Clinger Taxa 23.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 39.6 7.5 £ 8.6
% Coleoptera 0.0 0.1 +£ 0.3
% Diptera + Non-insects 42.4 10.7 £ 9.9
% Ephemeroptera 45.8 47.2 £ 15.8
% Ephemeroptera that are Baetidae 4.8 25.4 + 20.8
% EPT Individuals 57.6 89.2 +£ 10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 71.0 58.3 £ 10.6
% of 5 dominant taxa 90.3 83.6 £ 6.3
% of dominant taxa 39.6 37.8 £ 11.1
% Plecoptera 10.0 36.3 £ 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 0.0 25.4 + 24.6
% Tricoptera 1.9 5.7 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.6 0.9 £ 0.1
Total Abundance 4600.0 4661.0 £ 3119.0
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 0.0 0.1 +£0.3
Diptera taxa 5.0 2.8 £1.0
Ephemeroptera taxa 4.0 3.7 £ 0.5
EPT Individuals (Sum) 2642.9 4035.4 + 2618.4
EPT taxa (no) 13.0 12.3+ 1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.6 0.7 £ 0.1
Plecoptera taxa 6.0 55+ 1.1
Shannon-Wiener Diversity 1.7 1.9+£0.3
Simpson's Diversity 0.7 0.8 £ 0.1
Simpson's Evenness 0.2 0.3+ 0.1
Total No. of Taxa 20.0 17.0 £ 3.1
Trichoptera taxa 3.0 3.1+£1.2
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group BOI001
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.59
Apataniidae 8% 14% 5% 7% 13% 6% 0.11
Athericidae 0% 7% 0% 4% 0% 0% 0.01
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.01
Brachycentridae 31% 17% 27% 13% 4% 12% 0.09
Capniidae 77% 79% 63% 74% 63% 76% 0.67
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.13
Chironomidae 100% 100% 100% 93% 100% 88% 0.98
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.94
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.22
Empididae 54% 62% 71% 50% 62% 65% 0.60
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.97
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.01
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.40
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.79
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.02
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.07
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.12
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.13
Lebertiidae 38% 52% 46% 9% 35% 29% 0.31
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.09
Leuctridae 8% 38% 24% 33% 62% 41% 0.49
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.21
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.10
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.01
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.23
Perlidae 31% 38% 59% 17% 19% 18% 0.24
Perlodidae 77% 97% 85% 83% 90% 82% 0.88
Philopotamidae 8% 3% 12% 2% 0% 6% 0.02
Pisidiidae 8% 7% 10% 0% 0% 0% 0.01
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.42
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.94
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.32
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.46
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.01
Tabanidae 8% 0% 0% 0% 2% 0% 0.01
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.98
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group BOIOO1
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.48
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.12
Uenoidae 0% 14% 15% 41% 44% 12% 0.37
Valvatidae 0% 0% 0% 0% 2% 0% 0.01
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 11.32
RIVPACS : Observed taxa P>0.50 12.00
RIVPACS : O:E (p > 0.5) 1.06
RIVPACS : Expected taxa P>0.70 9.46
RIVPACS : Observed taxa P>0.70 9.00
RIVPACS : O:E (p > 0.7) 0.95
Habitat Description
Variable BOIOO1 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 20.2 20.0 + 8.6
Depth-BankfullMinusWetted (cm) 4.00 46.71 + 35.00
Depth-Max (cm) 36.0 28.8 + 13.7
Discharge (m~3/s) 0.961 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 2 3+1
Reach-Pools (Binary) 1 1+0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0155000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.57 0.58 £ 0.20
Velocity-Max (m/s) 0.70 0.85 + 0.27
Width-Bankfull (m) 11.4 16.1 £ 13.1
Width-Wetted (m) 9.8 9.8 £ 7.7
XSEC-VelInstrumentDirect (Category(1-3)) 2 30
XSEC-VelMethod (Category(1-3)) 3 2+1
Climate
Precip10_OCT (mm) 45.44750 64.42223 + 33.96544
Temp1l2_DECmin (Degrees Celsius) -14.85000 -12.74810 + 1.73767
Hydrology
Drainage-Area (km”~2) [ 63.55090 | 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 0.92278 7.47766 £ 6.29880
Natl-ShrubLow (%) 0.38854 1.80492 + 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
%Bedrock (%) 0 0£0
%Boulder (%) 0 66
%Cobble (%) 38 57 £ 15
%Gravel (%) 0 2+3
%Pebble (%) 62 34 £ 16
%Sand (%) 0 0£0
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Habitat Description

Variable BOIOO1 Predicted Group Reference
Mean £SD
%Silt+Clay (%) 0 0+1
D50 (cm) 5.00 24.05 £ 35.66
Dg (cm) 5.1 23.0 £ 33.8
Dominant-1st (Category(0-9)) 5 6£1
Dominant-2nd (Category(0-9)) 6 61
Embeddedness (Category(1-5)) 4 4+£1
PeriphytonCoverage (Category(1-5)) 1 2+1
SurroundingMaterial (Category(0-9)) 2 31
Topography
Reg-SlopelLT30% (%) 18.45671 20.01334 + 7.41149
SlopeMax (%) 317.63962 488.94077 + 542.32910
Water Chemistry
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0025000 0.0078031 + 0.0090962
As (mg/L) 0.0002500 0.0002735 + 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.0282000 0.0677069 + 0.0514113
Be (mg/L) 0.0000500 0.0000043 + 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.0500000 0.0303333 + 0.0788597
Ca (mg/L) 48.5000000 28.2142857 £+ 13.7707094
Cd (mg/L) 0.0000280 0.0000100 + 0.0000293
Chloride-Total (mg/L) 0.1500000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 + 0.0000060
Cr (mg/L) 0.0005200 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.1700000 0.0876667 + 0.0847823
Fe (mg/L) 0.0050000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 119.0000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 0.2500000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 0.2500000 0.5586957 £+ 0.6229060
General-Conductivity (pS/cm) 291.2000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.8200000 10.7243478 + 0.8596502
General-Hardness (mg/L) 181.0000000 109.1853659 + 48.3470504
General-pH (pH) 7.9 8.0 = 0.6
General-SolidsTSS (mg/L) 1.0000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 291.2000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 24.0 7.2+5.7
General-TempWater (Degrees Celsius) 6.5000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 0.5300000 0.4347619 + 0.5563328
K (mg/L) 0.3000000 0.3312424 £ 0.1572675
Li (mg/L) 0.0014500 0.0009183 + 0.0003795
Mg (mg/L) 14.5000000 7.8748571 £ 3.9958945
Mn (mg/L) 0.0001000 0.0007721 £ 0.0008518
Mo (mg/L) 0.0013800 0.0012835 + 0.0042333
Na (mg/L) 0.5800000 0.7930303 £ 0.4756164
Ni (mg/L) 0.0002000 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 + 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0454000 0.0287300 £ 0.0357249
Nitrogen-NO3 (mg/L) 0.0450000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.0250000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.0250000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 £ 0.0000156
Phosphorus-OrthoP (mg/L) 0.0025000 0.1105304 £ 0.5208890
Phosphorus-TP (mg/L) 0.0025000 0.0031912 + 0.0087929
S (mg/L) 18.0000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0010000 0.0002782 + 0.0002859
Si (mg/L) 2.2000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 56.8000000 13.3070732 + 13.0883468
Sr (mg/L) 0.5310000 0.0893414 + 0.0805860
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CABIN/RCBA

Habitat Description

Variable BOIOO1 Predicted Group Reference
Mean £SD
Te (mg/L) 0.0002500 0.0000000 = 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0009260 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 + 0.0001537
Zn (mg/L) 0.0020000 0.0003724 £ 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000

Date: December 4, 2025 2:27 PM




CABIN/RCBA

Site Description

Study Name CBWQ-EIlk
Site BOI002
Sampling Date Sep 08 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

50.01693 N, 114.93698 W

Altitude 1316

Local Basin Name Elk River
Boivin Creek

Stream Order 4

Cabin Assessment Results

© Stream Site
O Lake Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 3.2% | 4.7% | 7.9% | 14.9% | 67.0% | 2.4%

CABIN Assessment of BOI0O02 on Sep 08,
2024

Mildly Divergent
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BOI002 (Sep 08 2024) - Vector 1 Vs Vector 2
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Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each

2.0

3.0

axis.
Sample Information
Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 10/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Arthropoda Arachnida Trombidiformes Hydryphantidae 2 20.0
Insecta Coleoptera Elmidae 1 10.0
Diptera Chironomidae 19 190.0
Simuliidae 1 10.0
Ephemeroptera Baetidae 118 1,180.0
Ephemerellidae 116 1,160.0
Heptageniidae 54 540.0
Plecoptera Chloroperlidae 13 130.0
Nemouridae 1 10.0
Perlodidae 6 60.0
Taeniopterygidae 7 70.0
Trichoptera Glossosomatidae 4 40.0
Rhyacophilidae 10 100.0
Total 352 3,520.0
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CABIN/RCBA

Metrics

Name BOI002 Predicted Group Reference

Mean £SD
Bray-Curtis Distance 0.51 0.4 £0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.9 3.4+0.4
Hilsenhoff Family index (North-West) 3.9 3.1 +£ 0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 1.0 1.7+£1.2
Tolerant individuals (%) -- 0.3 +0.0
Functional Measures
% Filterers --
% Gatherers 41.2 45.8 £ 14.9
% Predatores 10.8 14.8 £ 9.8
% Scrapers 52.6 59.4 £ 19.6
% Shredder 2.6 30.7 £17.4
No. Clinger Taxa 19.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 5.4 7.5+ 8.6
% Coleoptera 0.3 0.1 +£0.3
% Diptera + Non-insects 6.3 10.7 £ 9.9
% Ephemeroptera 81.8 47.2 £ 15.8
% Ephemeroptera that are Baetidae 41.0 25.4 + 20.8
% EPT Individuals 93.5 89.2 £ 10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 66.5 58.3 £ 10.6
% of 5 dominant taxa 90.9 83.6 £ 6.3
% of dominant taxa 33.5 37.8 £11.1
% Plecoptera 7.7 36.3 + 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 0.0 25.4 £ 24.6
% Tricoptera 4.0 5.7 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.9 0.9 £ 0.1
Total Abundance 3520.0 4661.0 £ 3119.0
Richness

Chironomidae taxa (genus level only) 1.0 1.0+ 0.1
Coleoptera taxa 1.0 0.1 £0.3
Diptera taxa 2.0 2.8 +1.0
Ephemeroptera taxa 3.0 3.7 £ 0.5
EPT Individuals (Sum) 3290.0 4035.4 + 2618.4
EPT taxa (no) 9.0 12.3+1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.7 0.7 £0.1
Plecoptera taxa 4.0 55+1.1
Shannon-Wiener Diversity 1.7 1.9+0.3
Simpson's Diversity 0.7 0.8 0.1
Simpson's Evenness 0.3 0.3 £0.1
Total No. of Taxa 13.0 17.0£ 3.1
Trichoptera taxa 2.0 3.1+ 1.2
Frequency and Probability of Taxa Occurrence
Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at

Group Group Group Group Group Group

1 2 3 4 5 6

Ameletidae 69% 59% 68% 57% 58% 65% 0.59
Apataniidae 8% 14% 5% 7% 13% 6% 0.11
Athericidae 0% 7% 0% 4% 0% 0% 0.01
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.01
Brachycentridae 31% 17% 27% 13% 4% 12% 0.09
Capniidae 77% 79% 63% 74% 63% 76% 0.66
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.14
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group BOI002
1 2 3 4 5 6

Chironomidae 100% 100% 100% 93% 100% 88% 0.99
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.94
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.22
Empididae 54% 62% 71% 50% 62% 65% 0.60
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.97
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.01
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.40
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.78
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.02
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.07
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.13
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.13
Lebertiidae 38% 52% 46% 9% 35% 29% 0.32
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.09
Leuctridae 8% 38% 24% 33% 62% 41% 0.51
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.22
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.10
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.01
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.24
Perlidae 31% 38% 59% 17% 19% 18% 0.23
Perlodidae 77% 97% 85% 83% 90% 82% 0.88
Philopotamidae 8% 3% 12% 2% 0% 6% 0.02
Pisidiidae 8% 7% 10% 0% 0% 0% 0.01
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.45
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.95
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.33
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.45
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.01
Tabanidae 8% 0% 0% 0% 2% 0% 0.02
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.98
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
Tipulidae 69% 48% 49% 65% 40% 53% 0.46
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.13
Uenoidae 0% 14% 15% 41% 44% 12% 0.38
Valvatidae 0% 0% 0% 0% 2% 0% 0.01
RIVPACS Ratios

RIVPACS : Expected taxa P>0.50 11.83
RIVPACS : Observed taxa P>0.50 9.00
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RIVPACS Ratios

RIVPACS : O:E (p > 0.5) 0.76
RIVPACS : Expected taxa P>0.70 9.46
RIVPACS : Observed taxa P>0.70 9.00
RIVPACS : O:E (p > 0.7) 0.95

Habitat Description

Variable

BOI002

Predicted Group Reference
Mean +SD

Bedrock Geology

Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 31.0 20.0 = 8.6
Depth-BankfullMinusWetted (cm) 12.00 46.71 + 35.00
Depth-Max (cm) 46.0 28.8 £ 13.7
Discharge (m~3/s) 1.368 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 2 3+1
Reach-Pools (Binary) 1 1+£0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1£0
Reach-StraightRun (Binary) 1 1+0
Slope (m/m) 0.0300000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+£0
Veg-Deciduous (Binary) 1 1+0
Veg-GrassesFerns (Binary) 1 1£0
Veg-Shrubs (Binary) 1 1+0
Velocity-Avg (m/s) 0.83 0.58 + 0.20
Velocity-Max (m/s) 1.25 0.85 + 0.27
Width-Bankfull (m) 8.7 16.1 + 13.1
Width-Wetted (m) 6.6 9.8+ 7.7
XSEC-VellInstrumentDirect (Category(1-3)) 2 3£0
XSEC-VelMethod (Category(1-3)) 3 2+1
Climate
Precip10_OCT (mm) 45.58192 64.42223 + 33.96544
Templ12_DECmin (Degrees Celsius) -14.85000 -12.74810 £ 1.73767
Hydrology
Drainage-Area (km~2) [ 59.44235 | 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 0.67640 7.47766 £ 6.29880
Natl-ShrubLow (%) 0.28480 1.80492 = 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
%Bedrock (%) 0 0+0
%Boulder (%) 0 66
%Cobble (%) 73 57 £ 15
%Gravel (%) 3 2+3
%Pebble (%) 24 34 + 16
% Sand (%) 0 0£0
%Silt+Clay (%) 0 0+1
D50 (cm) 8.15 24.05 £ 35.66
Dg (cm) 7.6 23.0 £ 33.8
Dominant-1st (Category(0-9)) 6 6£1
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 3 4+£1
PeriphytonCoverage (Category(1-5)) 1 2+1
SurroundingMaterial (Category(0-9)) 3 31
Topography
Reg-SlopelLT30% (%) 16.55265 20.01334 + 7.41149
SlopeMax (%) 317.63962 488.94077 + 542.32910

Water Chemistry
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Habitat Description

Variable BOI002 Predicted Group Reference
Mean £SD
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0025000 0.0078031 + 0.0090962
As (mg/L) 0.0002500 0.0002735 + 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.0262000 0.0677069 £ 0.0514113
Be (mg/L) 0.0000500 0.0000043 £ 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.0500000 0.0303333 £ 0.0788597
Ca (mg/L) 50.4000000 28.2142857 + 13.7707094
Cd (mg/L) 0.0000260 0.0000100 + 0.0000293
Chloride-Total (mg/L) 0.1700000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 + 0.0000060
Cr (mg/L) 0.0005100 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.1800000 0.0876667 + 0.0847823
Fe (mg/L) 0.0050000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 119.0000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 0.2500000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 0.2500000 0.5586957 £ 0.6229060
General-Conductivity (pS/cm) 293.0000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.9500000 10.7243478 + 0.8596502
General-Hardness (mg/L) 177.0000000 109.1853659 + 48.3470504
General-pH (pH) 7.8 8.0 = 0.6
General-SolidsTSS (mg/L) 1.0000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 293.0000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 9.0 7.2 5.7
General-TempWater (Degrees Celsius) 4.5000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 0.6300000 0.4347619 + 0.5563328
K (mg/L) 0.2700000 0.3312424 + 0.1572675
Li (mg/L) 0.0013700 0.0009183 + 0.0003795
Mg (mg/L) 12.3000000 7.8748571 + 3.9958945
Mn (mg/L) 0.0001000 0.0007721 £ 0.0008518
Mo (mg/L) 0.0013100 0.0012835 + 0.0042333
Na (mg/L) 0.5100000 0.7930303 £ 0.4756164
Ni (mg/L) 0.0002000 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 £ 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0403000 0.0287300 £ 0.0357249
Nitrogen-NO3 (mg/L) 0.0400000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.0850000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.1250000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 £ 0.0000156
Phosphorus-OrthoP (mg/L) 0.0080000 0.1105304 + 0.5208890
Phosphorus-TP (mg/L) 0.0078000 0.0031912 + 0.0087929
S (mg/L) 18.0000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0010200 0.0002782 £ 0.0002859
Si (mg/L) 2.2000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 57.2000000 13.3070732 + 13.0883468
Sr (mg/L) 0.5010000 0.0893414 + 0.0805860
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0008630 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 £ 0.0001537
Zn (mg/L) 0.0020000 0.0003724 £ 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site CcoLoo1
Sampling Date Sep 09 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.49574 N, 115.06643 W

Altitude 999

Local Basin Name Elk River
Coal Creek

Stream Order 3

Cabin Assessment Results

Figure 1. Location Map

A

Stream Site
Lake Site
Wetland Site

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 2.9% 13.9% 11.8% 47.0% 22.2% 2.2%

CABIN Assessment of COL0O01 on Sep 09,
2024
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® Reference
B Test
Similar to Reference

Mildly Divergent

Divergent
W Highly Divergent

Vector 3

Sample Information

-2.0

Group 4 Vectors

0.0

COL001 (Sep 09 2024) - Vector 2 Vs Vector 3

Vector 2

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

2.0

40

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 7/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 90 1,285.8
Arthropoda Arachnida Trombidiformes Lebertiidae 1 14.3
Sperchontidae 2 28.6
Torrenticolidae 14 200.0
Insecta Diptera Chironomidae 132 1,885.9
Empididae 3 42.9
Tipulidae 7 100.0
Ephemeroptera Baetidae 1 14.3
Ephemerellidae 32 457.1
Heptageniidae 2 28.6
Leptophlebiidae 2 28.6
Plecoptera Capniidae 1 14.3
Perlidae 1 14.3
Perlodidae 1 14.3
Trichoptera Hydropsychidae 4 57.2
Lepidostomatidae 43 614.3
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Community Structure

Phylum Class Order Family Raw Count Total Count
Total 336 4,800.5
Metrics
Name COoL001 Predicted Group Reference
Mean +SD
Bray-Curtis Distance 0.94 0.3 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 8.0 3.2+ 0.4
Hilsenhoff Family index (North-West) 8.0 29+0.3
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 1.0 1.9+£1.0
Tolerant individuals (%) -- 0.5+ 0.4
Functional Measures
% Filterers -- 0.3
% Gatherers 106.3 47.1 £15.4
% Predatores 47.0 129+ 7.3
%o Scrapers 2.1 68.3 £ 16.1
% Shredder 15.2 36.7 £ 14.6
No. Clinger Taxa 12.0 20.2 £ 4.4
Number Of Individuals
% Chironomidae 39.3 52+5.7
% Coleoptera 0.0 0.6 £ 2.2
% Diptera + Non-insects 74.1 7.4+ 7.0
% Ephemeroptera 11.0 45.8 +£ 15.1
% Ephemeroptera that are Baetidae 2.7 28.9 + 20.8
% EPT Individuals 25.9 91.9+ 7.3
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 66.1 59.5 £ 11.3
% of 5 dominant taxa 92.6 85.1 £ 6.5
% of dominant taxa 39.3 37.7 £10.4
% Plecoptera 0.9 40.5 £ 13.3
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 8.5 23.9 = 23.6
% Tricoptera 14.0 5.6 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.4 0.9+0.1
Total Abundance 4800.0 1449.4 + 859.7
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.2
Coleoptera taxa 0.0 0.2 £ 0.5
Diptera taxa 3.0 2.6 £1.1
Ephemeroptera taxa 4.0 3.7 £ 0.6
EPT Individuals (Sum) 1242.9 1352.9 + 804.6
EPT taxa (no) 9.0 122+ 2.1
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.6 0.7 £0.1
Plecoptera taxa 3.0 54+1.2
Shannon-Wiener Diversity 1.7 1.9+£0.3
Simpson's Diversity 0.7 0.8 £0.1
Simpson's Evenness 0.2 0.3+ 0.1
Total No. of Taxa 16.0 16.4 +£ 3.5
Trichoptera taxa 2.0 3.2+1.3
Frequency and Probability of Taxa Occurrence
Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group CoLo001
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.59
Apataniidae 8% 14% 5% 7% 13% 6% 0.09
Athericidae 0% 7% 0% 4% 0% 0% 0.03
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group CcoLo01
1 2 3 4 5 6
Blephariceridae 0% 3% 0% 4% 0% 6% 0.03
Brachycentridae 31% 17% 27% 13% 4% 12% 0.14
Capniidae 77% 79% 63% 74% 63% 76% 0.71
Carabidae 0% 0% 0% 2% 0% 0% 0.01
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.11
Chironomidae 100% 100% 100% 93% 100% 88% 0.97
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.93
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.01
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.01
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.22
Empididae 54% 62% 71% 50% 62% 65% 0.57
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.11
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.97
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.00
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.39
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.01
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.81
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.03
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.07
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.09
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.12
Lebertiidae 38% 52% 46% 9% 35% 29% 0.26
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.09
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.11
Leuctridae 8% 38% 24% 33% 62% 41% 0.38
Limnephilidae 46% 38% 29% 30% 31% 29% 0.32
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.15
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.08
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.01
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.18
Perlidae 31% 38% 59% 17% 19% 18% 0.26
Perlodidae 77% 97% 85% 83% 90% 82% 0.86
Philopotamidae 8% 3% 12% 2% 0% 6% 0.03
Pisidiidae 8% 7% 10% 0% 0% 0% 0.02
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.24
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.01
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.92
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.25
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.48
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.02
Tabanidae 8% 0% 0% 0% 2% 0% 0.01
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.97
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.01
Tipulidae 69% 48% 49% 65% 40% 53% 0.55
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.10
Uenoidae 0% 14% 15% 41% 44% 12% 0.33
Valvatidae 0% 0% 0% 0% 2% 0% 0.00
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RIVPACS Ratios

RIVPACS : Expected taxa P>0.50 11.83
RIVPACS : Observed taxa P>0.50 9.00
RIVPACS : O:E (p > 0.5) 0.76
RIVPACS : Expected taxa P>0.70 10.12
RIVPACS : Observed taxa P>0.70 7.00
RIVPACS : O:E (p > 0.7) 0.69
Habitat Description
Variable COL001 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 90.78003 + 16.48787
Channel
Depth-Avg (cm) 10.6 27.7 £ 12.1
Depth-BankfullMinusWetted (cm) 1.05 48.41 + 32.00
Depth-Max (cm) 28.6 41.6 £ 18.0
Discharge (m~3/s) 0.071 4.100
Macrophyte (PercentRange) 0 0£0
Reach-%CanopyCoverage (PercentRange) 1.00 1.20 +£ 0.86
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 3 31
Reach-Pools (Binary) 1 1+£1
Reach-Rapids (Binary) 0 1+1
Reach-Riffles (Binary) 1 1£0
Reach-StraightRun (Binary) 1 1+£0
Slope (m/m) 0.0090000 0.0302442 £ 0.0225320
Veg-Coniferous (Binary) 1 1£0
Veg-Deciduous (Binary) 1 10
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1+0
Velocity-Avg (m/s) 0.11 0.65 = 0.30
Velocity-Max (m/s) 0.20 1.02 £ 0.40
Width-Bankfull (m) 18.9 22.0 £ 20.4
Width-Wetted (m) 14.7 14.4 + 14.2
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 52.84964 101.93711 + 37.08464
Templ2_DECmin (Degrees Celsius) -13.25000 -12.60285 + 1.55807
Hydrology
Drainage-Area (km”~2) [ 117.65190 | 153.19859 + 249.47160
Landcover
Natl-Grassland (%) 0.08905 4.14423 £ 3.51761
Natl-ShrubLow (%) 2.06878 4.00461 + 2.77104
Natl-Water (%) 0.00000 0.26551 + 0.58793
Reg-Ice (%) 0.00000 2.39543 £ 4.09623
Substrate Data
%Bedrock (%) 0 00
%Boulder (%) 1 8+8
% Cobble (%) 58 53 £ 15
%Gravel (%) 0 4+6
%Pebble (%) 41 33+ 14
%Sand (%) 0 0£0
%Silt+Clay (%) 0 0+0
D50 (cm) 7.20 14.48 + 20.33
Dg (cm) 7.2 13.1 £ 19.3
Dominant-1st (Category(0-9)) 6 61
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 4 4+ 1
PeriphytonCoverage (Category(1-5)) 4 21
SurroundingMaterial (Category(0-9)) 2 3£2
Topography
Reg-SlopelLT30% (%) 44.43454 17.11832 + 8.21512
SlopeMax (%) 161.32619 386.22536 + 140.72382
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Habitat Description

Variable COL001 Predicted Group Reference
Mean £SD
Water Chemistry
Ag (mg/L) 0.0000250 0.0000028 + 0.0000036
Al (mg/L) 0.0109000 0.0136410 + 0.0145846
As (mg/L) 0.0002500 0.0001754 £ 0.0001818
B (mg/L) 0.0250000 0.0305833 + 0.0370084
Ba (mg/L) 0.2970000 0.0435560 + 0.0571949
Be (mg/L) 0.0000500 0.0000056 + 0.0000072
Bi (mg/L) 0.0000500 0.0000028 + 0.0000036
Br (mg/L) 0.0500000 0.0268750 + 0.0585132
Ca (mg/L) 39.2000000 20.8384848 + 13.6841012
Cd (mg/L) 0.0000380 0.0000115 + 0.0000149
Chloride-Total (mg/L) 0.5800000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000298 + 0.0000226
Cr (mg/L) 0.0002500 0.0000900 + 0.0000889
Cu (mg/L) 0.0004500 0.0003212 + 0.0001572
F (mg/L) 0.0500000 0.0484615 + 0.0355181
Fe (mg/L) 0.0110000 0.0442667 £+ 0.0348579
General-Alkalinity (mg/L) 126.0000000 59.4800000 + 43.9851975
General-CarbonDOC (mg/L) 1.2300000 0.6500000 + 0.3535534
General-CarbonTOC (mg/L) 1.2600000 0.3944444 + 0.3157179
General-Conductivity (uS/cm) 220.2000000 117.1461538 + 96.2732948
General-DO (mg/L) 10.6400000 12.6802381 + 11.2165934
General-Hardness (mg/L) 134.0000000 76.7342857 + 54.3511564
General-pH (pH) 8.4 7.9+04
General-SolidsTSS (mg/L) 9.8000000 1.9034611 £ 3.0161707
General-SpCond (pS/cm) 220.2000000 153.2777778 £ 120.2707781
General-TempAir (Degrees Celsius) 27.6 10.6 £ 5.4
General-TempWater (Degrees Celsius) 17.6000000 6.4219048 + 2.3475813
General-Turbidity (NTU) 1.5500000 2.7965000 £ 4.1415171
K (mg/L) 0.9000000 0.4511613 £ 0.2901093
Li (mg/L) 0.0104000 0.0016910 + 0.0023918
Mg (mg/L) 8.6700000 5.1886364 + 5.0072212
Mn (mg/L) 0.0033300 0.0028572 + 0.0019872
Mo (mg/L) 0.0007500 0.0006660 + 0.0004339
Na (mg/L) 3.0700000 0.9945806 + 0.9373003
Ni (mg/L) 0.0002000 0.0002298 + 0.0001811
Nitrogen-NO2 (mg/L) 0.0050000 0.0042917 £+ 0.0108893
Nitrogen-NO2+NO3 (mg/L) 0.0147000 0.0732400 £ 0.0567225
Nitrogen-NO3 (mg/L) 0.0150000 0.0865111 + 0.0538993
Nitrogen-TKN (mg/L) 0.1920000 97.0987778 + 290.9629753
Nitrogen-TN (mg/L) 0.2070000 24.3739167 £ 145.4787822
Pb (mg/L) 0.0001000 0.0000559 + 0.0000496
Phosphorus-OrthoP (mg/L) 0.0025000 0.0008667 + 0.0013292
Phosphorus-TP (mg/L) 0.0188000 0.0031194 + 0.0039854
S (mg/L) 1.5000000 362.2600000 + 803.7224104
Sb (mg/L) 0.0001000 0.0000288 + 0.0000136
Se (mg/L) 0.0002500 0.0002422 + 0.0003912
Si (mg/L) 2.4000000 1.9070000 + 0.6500353
Sn (mg/L) 0.0001000 0.0000988 + 0.0001602
S04 (mg/L) 4.9000000 18.1942857 + 18.0693910
Sr (mg/L) 0.1410000 0.1493500 + 0.1276611
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0008433 + 0.0009290
Tl (mg/L) 0.0000100 0.0000031 + 0.0000048
U (mg/L) 0.0004560 0.0005805 + 0.0003382
V (mg/L) 0.0025000 0.0001220 + 0.0001369
Zn (mg/L) 0.0071000 0.0009430 + 0.0009518
Zr (mg/L) 0.0000500 0.0000900 + 0.0000894
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Site Description

Study Name CBWQ-EIlk
Site COL003
Sampling Date Sep 09 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.45285 N, 114.87999 W

Altitude 1737
Local Basin Name Elk River

Coal Creek
Stream Order 1

Cabin Assessment Results

- E
4 © StreamSite
O Lake Site
A Wetland Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 0.2% | 0.0% | 2.5% | 0.8% | 96.4% | 0.0%
CABIN Assessment of COL0O03 on Sep 09, Divergent

2024
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Group 5 Vectors

COLO003 (Sep 09 2024) - Vector 1 Vs Vector 3

3.0

® Reference
" Test
Similar to Reference
Mildly Divergent
20 Divergent
W Highly Divergent

o
COL003 (Seg 09 2024)
@

0.0

Vector 3

-1.0

-3.0
-3.0 -2.0 -1.0 0.0

1.0

Vector 1

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each

2.0

3.0

axis.
Sample Information
Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 9/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 2 22.2
Arthropoda Arachnida Trombidiformes Aturidae 2 22.2
Lebertiidae 2 22.2
Sperchontidae 3 33.3
Collembola Collembola 2 22.2
Insecta Coleoptera Elmidae 2 22.2
Diptera Ceratopogonidae 1 11.1
Chironomidae 211 2,344.3
Empididae 2 22.2
Ephemeroptera Ameletidae 6 66.7
Baetidae 16 177.8
Ephemerellidae 8 88.8
Heptageniidae 8 88.9
Plecoptera 1 11.1
Capniidae 8 88.9
Chloroperlidae 2 22.2
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Community Structure

Phylum Class Order Family Raw Count Total Count
Nemouridae 18 199.9
Perlidae 4 44.4
Perlodidae 3 33.3
Trichoptera Brachycentridae 35 388.9
Limnephilidae 1 11.1
Rhyacophilidae 1 11.1
Uenoidae 3 33.3
Total 341 3,788.3
Metrics
Name COL003 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.73 0.4 +£ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.0 3.4+0.4
Hilsenhoff Family index (North-West) 3.0 3.1+ 0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 4.0 1.7+1.2
Tolerant individuals (%) -- 0.3 £ 0.0
Functional Measures
% Filterers --
% Gatherers 84.2 45.8 + 14.9
% Predatores 77.1 14.8 £ 9.8
% Scrapers 8.8 59.4 £ 19.6
% Shredder 18.8 30.7 £ 17.4
No. Clinger Taxa 24.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 62.4 7.5 £ 8.6
% Coleoptera 0.6 0.1 +£ 0.3
% Diptera + Non-insects 66.0 10.7 £ 9.9
% Ephemeroptera 11.2 47.2 £ 15.8
% Ephemeroptera that are Baetidae 42.1 25.4 + 20.8
% EPT Individuals 33.4 89.2 £10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 72.8 58.3 £ 10.6
% of 5 dominant taxa 85.2 83.6 £ 6.3
% of dominant taxa 62.4 37.8+11.1
% Plecoptera 10.4 36.3 + 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 0.0 25.4 £ 24.6
% Tricoptera 11.8 5.7 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.3 0.9 £ 0.1
Total Abundance 3788.9 4661.0 = 3119.0
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.1 £ 0.3
Diptera taxa 3.0 2.8+1.0
Ephemeroptera taxa 4.0 3.7 £ 0.5
EPT Individuals (Sum) 1255.6 4035.4 + 2618.4
EPT taxa (no) 13.0 12.3+£1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.5 0.7 £ 0.1
Plecoptera taxa 5.0 55+1.1
Shannon-Wiener Diversity 1.6 1.9+ 0.3
Simpson's Diversity 0.6 0.8 £0.1
Simpson's Evenness 0.1 0.3 £0.1
Total No. of Taxa 21.0 17.0 £ 3.1
Trichoptera taxa 4.0 3.1+£1.2
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group COL003
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.58
Apataniidae 8% 14% 5% 7% 13% 6% 0.13
Athericidae 0% 7% 0% 4% 0% 0% 0.00
Aturidae 8% 0% 5% 0% 0% 0% 0.00
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.00
Brachycentridae 31% 17% 27% 13% 4% 12% 0.05
Capniidae 77% 79% 63% 74% 63% 76% 0.64
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.15
Chironomidae 100% 100% 100% 93% 100% 88% 1.00
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.96
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.00
Elmidae 38% 17% 54% 15% 19% 12% 0.20
Empididae 54% 62% 71% 50% 62% 65% 0.62
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.98
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.02
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.42
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.79
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.00
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.08
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.15
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.14
Lebertiidae 38% 52% 46% 9% 35% 29% 0.35
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.06
Leuctridae 8% 38% 24% 33% 62% 41% 0.60
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.27
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.11
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.02
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.02
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.28
Perlidae 31% 38% 59% 17% 19% 18% 0.20
Perlodidae 77% 97% 85% 83% 90% 82% 0.90
Philopotamidae 8% 3% 12% 2% 0% 6% 0.00
Pisidiidae 8% 7% 10% 0% 0% 0% 0.00
Planorbidae 0% 0% 2% 2% 0% 0% 0.00
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.57
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.98
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.37
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.44
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.00
Tabanidae 8% 0% 0% 0% 2% 0% 0.02
Taeniopterygidae 69% 97% 88% 100% 100% 88% 1.00
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group COL003
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.41
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.14
Uenoidae 0% 14% 15% 41% 44% 12% 0.43
Valvatidae 0% 0% 0% 0% 2% 0% 0.02
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.58
RIVPACS : Observed taxa P>0.50 11.00
RIVPACS : O:E (p > 0.5) 0.87
RIVPACS : Expected taxa P>0.70 9.58
RIVPACS : Observed taxa P>0.70 8.00
RIVPACS : O:E (p > 0.7) 0.84
Habitat Description
Variable COL003 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 6.4 20.0 + 8.6
Depth-BankfullMinusWetted (cm) 0.47 46.71 + 35.00
Depth-Max (cm) 13.6 28.8 + 13.7
Discharge (m~3/s) 0.009 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 3.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 2 3+1
Reach-Pools (Binary) 1 1+0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0400000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.12 0.58 £ 0.20
Velocity-Max (m/s) 0.24 0.85 + 0.27
Width-Bankfull (m) 3.9 16.1 £ 13.1
Width-Wetted (m) 2.2 9.8 £ 7.7
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 52.73000 64.42223 + 33.96544
Templ2_DECmin (Degrees Celsius) -13.00000 -12.74810 = 1.73767
Hydrology
Drainage-Area (km~2) [ 5.65737 | 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 0.00000 7.47766 £ 6.29880
Natl-ShrubLow (%) 0.14265 1.80492 £+ 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
%Bedrock (%) 0 00
%Boulder (%) 5 66
%Cobble (%) 48 57 £ 15
%Gravel (%) 1 2+3
%Pebble (%) 46 34 £ 16
%Sand (%) 0 0£0
%Silt+Clay (%) 0 0+1
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Habitat Description

Variable COL003 Predicted Group Reference
Mean £SD
D50 (cm) 6.40 24.05 + 35.66
Dg (cm) 6.7 23.0 £ 33.8
Dominant-1st (Category(0-9)) 6 61
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 5 4+1
PeriphytonCoverage (Category(1-5)) 1 21
SurroundingMaterial (Category(0-9)) 3 31
Topography
Reg-SlopelLT30% (%) 73.39946 20.01334 £ 7.41149
SlopeMax (%) 101.76495 488.94077 + 542.32910
Water Chemistry
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0242000 0.0078031 £ 0.0090962
As (mg/L) 0.0002500 0.0002735 £ 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.0882000 0.0677069 + 0.0514113
Be (mg/L) 0.0000500 0.0000043 + 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.0500000 0.0303333 + 0.0788597
Ca (mg/L) 14.6000000 28.2142857 + 13.7707094
Cd (mg/L) 0.0000590 0.0000100 + 0.0000293
Chloride-Total (mg/L) 0.0500000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 £ 0.0000060
Cr (mg/L) 0.0002500 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.0500000 0.0876667 + 0.0847823
Fe (mg/L) 0.0050000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 44.5000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 1.6800000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 1.6900000 0.5586957 £ 0.6229060
General-Conductivity (HS/cm) 58.9000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.1300000 10.7243478 + 0.8596502
General-Hardness (mg/L) 48.7000000 109.1853659 + 48.3470504
General-pH (pH) 7.8 8.0 £ 0.6
General-SolidsTSS (mg/L) 2.2000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 58.9000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 16.8 7.2+ 5.7
General-TempWater (Degrees Celsius) 8.4000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 1.1400000 0.4347619 + 0.5563328
K (mg/L) 0.2900000 0.3312424 + 0.1572675
Li (mg/L) 0.0001700 0.0009183 £ 0.0003795
Mg (mg/L) 2.9800000 7.8748571 £ 3.9958945
Mn (mg/L) 0.0004000 0.0007721 £ 0.0008518
Mo (mg/L) 0.0004300 0.0012835 + 0.0042333
Na (mg/L) 0.2000000 0.7930303 + 0.4756164
Ni (mg/L) 0.0000050 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 £ 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0050000 0.0287300 + 0.0357249
Nitrogen-NO3 (mg/L) 0.0050000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.0860000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.0860000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 + 0.0000156
Phosphorus-OrthoP (mg/L) 0.0025000 0.1105304 + 0.5208890
Phosphorus-TP (mg/L) 0.0136000 0.0031912 + 0.0087929
S (mg/L) 1.5000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0002500 0.0002782 + 0.0002859
Si (mg/L) 1.2000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 5.4000000 13.3070732 + 13.0883468
Sr (mg/L) 0.0216000 0.0893414 + 0.0805860
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
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Habitat Description

Variable COL003 Predicted Group Reference
Mean £SD
Th (mg/L) 0.0000500 0.0000000 = 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0000770 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 £ 0.0001537
Zn (mg/L) 0.0075000 0.0003724 + 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site LIZ001
Sampling Date Sep 24 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.47116 N, 115.07716 W

Altitude 994

Local Basin Name Lizard Creek
Elk River

Stream Order 3

Cabin Assessment Results

© Stream Site
O Lake Site
A Wetland Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 4.1% 32.0% 18.2% 31.6% 8.3% 5.9%

CABIN Assessment of LIZ001 on Sep 24,
2024
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4.0

® Reference

B Test
Similar to Reference
Mildly Divergent

Divergent
W Highly Divergent

2.0

0.0

Vector 2

-4.0
-2.0

Sample Information

Group 2 Vectors

(Sep 24 2024)

0.0

LIZ001 (Sep 24 2024) - Vector 1 Vs Vector 2

Vector 1

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

1.0

2.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 5/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 2 40.0
Arthropoda Arachnida Trombidiformes Lebertiidae 2 40.0
Sperchontidae 2 40.0
Torrenticolidae 3 60.0
Insecta Coleoptera Elmidae 8 160.0
Diptera Chironomidae 37 740.0
Empididae 17 340.0
Psychodidae 11 220.0
Tipulidae 2 40.0
Ephemeroptera Baetidae 24 480.0
Ephemerellidae 7 140.0
Heptageniidae 10 200.0
Plecoptera 1 20.0
Capniidae 13 260.0
Nemouridae 48 960.0
Perlidae 3 60.0
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Community Structure

Phylum Class Order Family Raw Count Total Count
Perlodidae 1 20.0
Taeniopterygidae 1 20.0
Trichoptera 1 20.0
Brachycentridae 7 140.0
Hydropsychidae 177 3,540.0
Lepidostomatidae 1 20.0
Rhyacophilidae 2 40.0
Total 380 7,600.0
Metrics
Name LIZ001 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.91 0.3 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 4.0 3.6 £ 0.4
Hilsenhoff Family index (North-West) 4.0 3.2 +£0.3
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 4.0 2.7+1.5
Tolerant individuals (%) -- 0.9 £0.2
Functional Measures
% Filterers -- 0.6 £ 0.3
% Gatherers 79.5 38.1 + 14.1
% Predatores 66.1 15.8 £ 9.1
% Scrapers 57.9 60.8 £ 14.6
% Shredder 21.1 23.9 £ 11.1
No. Clinger Taxa 22.0 22.0+£ 5.6
Number Of Individuals
% Chironomidae 9.8 6.0 £ 5.6
% Coleoptera 2.1 1.7+ 4.1
% Diptera + Non-insects 20.1 10.1 £ 7.7
% Ephemeroptera 10.8 53.4 + 13.8
% Ephemeroptera that are Baetidae 58.5 29.5+ 17.8
% EPT Individuals 77.8 88.1 £ 9.3
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 59.5 54.4 £ 11.4
% of 5 dominant taxa 80.2 81.6 £8.1
% of dominant taxa 46.8 35.2+11.4
% Plecoptera 17.5 28.8 £ 11.6
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 94.7 28.7 £ 28.3
% Tricoptera 49.5 6.0 £ 5.0
No. EPT individuals/Chironomids+EPT Individuals 0.9 0.9 £ 0.1
Total Abundance 7600.0 1083.1 + 932.3
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.3 £ 0.5
Diptera taxa 4.0 3.1+1.3
Ephemeroptera taxa 3.0 3.8 £ 0.6
EPT Individuals (Sum) 5880.0 941.8 + 766.3
EPT taxa (no) 12.0 124+ 2.4
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.6 0.7 £ 0.1
Plecoptera taxa 5.0 5.3+ 1.3
Shannon-Wiener Diversity 2.0 2.0+ 0.3
Simpson's Diversity 0.7 0.8 £0.1
Simpson's Evenness 0.2 0.3 £0.1
Total No. of Taxa 21.0 18.2 £ 4.7
Trichoptera taxa 4.0 3.3x1.5
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group LIZ001
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.60
Apataniidae 8% 14% 5% 7% 13% 6% 0.09
Athericidae 0% 7% 0% 4% 0% 0% 0.04
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.03
Brachycentridae 31% 17% 27% 13% 4% 12% 0.17
Capniidae 77% 79% 63% 74% 63% 76% 0.73
Carabidae 0% 0% 0% 2% 0% 0% 0.01
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.13
Chironomidae 100% 100% 100% 93% 100% 88% 0.97
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.91
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.01
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.01
Dixidae 8% 0% 0% 0% 0% 6% 0.01
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.24
Empididae 54% 62% 71% 50% 62% 65% 0.60
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.96
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.00
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.36
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.01
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.76
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.03
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.06
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.11
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.14
Lebertiidae 38% 52% 46% 9% 35% 29% 0.34
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.12
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.13
Leuctridae 8% 38% 24% 33% 62% 41% 0.35
Limnephilidae 46% 38% 29% 30% 31% 29% 0.33
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.14
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.08
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.01
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.15
Perlidae 31% 38% 59% 17% 19% 18% 0.32
Perlodidae 77% 97% 85% 83% 90% 82% 0.88
Philopotamidae 8% 3% 12% 2% 0% 6% 0.05
Pisidiidae 8% 7% 10% 0% 0% 0% 0.04
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.01
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.23
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.01
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.92
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.30
Sminthuridae 0% 3% 0% 0% 0% 0% 0.01
Sperchontidae 23% 76% 46% 43% 44% 59% 0.54
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.03
Tabanidae 8% 0% 0% 0% 2% 0% 0.00
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.95
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.01

Date: December 4, 2025 4:38 PM




CABIN/RCBA

Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group LIZ001
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.54
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.11
Uenoidae 0% 14% 15% 41% 44% 12% 0.24
Valvatidae 0% 0% 0% 0% 2% 0% 0.00
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.35
RIVPACS : Observed taxa P>0.50 13.00
RIVPACS : O:E (p > 0.5) 1.05
RIVPACS : Expected taxa P>0.70 10.06
RIVPACS : Observed taxa P>0.70 10.00
RIVPACS : O:E (p > 0.7) 0.99
Habitat Description
Variable LIZ001 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 91.25558 + 24.81348
Channel
Depth-Avg (cm) 19.1 31.4 £ 15.4
Depth-BankfullMinusWetted (cm) 78.00 54.15 + 36.59
Depth-Max (cm) 31.8 46.8 + 23.7
Discharge (m~3/s) 0.226 0.000 £ 0.000
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.00 £ 0.96
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 3 3+1
Reach-Pools (Binary) 1 1+1
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1+£1
Slope (m/m) 0.0100000 0.0435622 + 0.0544263
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.21 0.63 + 0.23
Velocity-Max (m/s) 0.37 0.95 + 0.33
Width-Bankfull (m) 10.0 23.6 + 18.9
Width-Wetted (m) 6.8 14.0 £ 9.6
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 48.29762 93.78954 + 37.73803
Templ2_DECmin (Degrees Celsius) -13.15000 -12.77499 = 1.90440
Hydrology
Drainage-Area (km~2) [ 45.25148 267.49128 + 347.95771
Landcover
Natl-Grassland (%) 3.20456 4.84000 + 3.39798
Natl-ShrubLow (%) 6.94321 4.94988 + 4.53147
Natl-Water (%) 0.16023 0.22026 + 0.32058
Reg-Ice (%) 0.00000 4.18114 + 6.57069
Substrate Data
%Bedrock (%) 0 01
% Boulder (%) 0 67
%Cobble (%) 46 51 £ 23
%Gravel (%) 3 4£6
%Pebble (%) 51 39 £ 23
% Sand (%) 0 00
%Silt+Clay (%) 0 0+0
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Habitat Description

Variable LIZ001 Predicted Group Reference
Mean £SD
D50 (cm) 5.90 8.79 £ 6.32
Dg (cm) 5.6 7.7 £ 3.1
Dominant-1st (Category(0-9)) 5 61
Dominant-2nd (Category(0-9)) 6 61
Embeddedness (Category(1-5)) 4 4+1
PeriphytonCoverage (Category(1-5)) 3 21
Topography
Reg-SlopelLT30% (%) 35.05430 22.23150 + 8.61518
SlopeMax (%) 223.55025 475.68167 + 413.51912
Water Chemistry
Ag (mg/L) 0.0000250 0.0000038 + 0.0000018
Al (mg/L) 0.0261000 0.0064450 + 0.0021850
As (mg/L) 0.0002500 0.0002615 £ 0.0000120
B (mg/L) 0.0250000 0.0262500 + 0.0335876
Ba (mg/L) 0.0933000 0.0683500 + 0.0002121
Be (mg/L) 0.0000500 0.0000075 £ 0.0000035
Bi (mg/L) 0.0000500 0.0000038 + 0.0000018
Br (mg/L) 0.0500000 0.0140909 + 0.0253375
Ca (mg/L) 99.2000000 24.6363636 + 20.0629852
Cd (mg/L) 0.0000180 0.0000038 + 0.0000018
Chloride-Total (mg/L) 0.3000000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000114 + 0.0000019
Cr (mg/L) 0.0002500 0.0000750 + 0.0000354
Cu (mg/L) 0.0002000 0.0001155 + 0.0000219
F (mg/L) 0.2200000 0.0633810 + 0.0630004
Fe (mg/L) 0.0280000 0.0105500 + 0.0036062
General-Alkalinity (mg/L) 136.0000000 74.2125000 + 53.9915558
General-CarbonDOC (mg/L) 0.8500000 0.0000000 = 0.0000000
General-CarbonTOC (mg/L) 1.6900000 0.9750000 + 0.4596194
General-Conductivity (US/cm) 645.0000000 121.7600000 = 104.0053005
General-DO (mg/L) 10.3300000 11.0129630 + 0.8955266
General-Hardness (mg/L) 345.0000000 95.8956522 + 77.3576081
General-pH (pH) 8.2 7.7 £ 0.8
General-SolidsTSS (mg/L) 2.6000000 5.9463636 + 8.6422279
General-SpCond (pS/cm) 645.0000000 165.1777778 £ 128.4575336
General-TempAir (Degrees Celsius) 21.0 11.5+ 5.9
General-TempWater (Degrees Celsius) 11.1000000 6.4451852 + 2.2997548
General-Turbidity (NTU) 2.1700000 5.7154545 + 6.9690564
K (mg/L) 0.4100000 0.4604091 + 0.2737828
Li (mg/L) 0.0033500 0.0011000 £ 0.0000000
Mg (mg/L) 23.7000000 8.6045455 + 7.5439965
Mn (mg/L) 0.0023200 0.0007470 £ 0.0001937
Mo (mg/L) 0.0017900 0.0006780 + 0.0000170
Na (mg/L) 1.6800000 1.0881818 + 0.7163042
Ni (mg/L) 0.0002000 0.0001625 £ 0.0001945
Nitrogen-NO2 (mg/L) 0.0050000 0.0034091 + 0.0048394
Nitrogen-NO2+NO3 (mg/L) 0.0050000 0.0789333 £ 0.0140433
Nitrogen-NO3 (mg/L) 0.0050000 0.0719000 + 0.0408583
Nitrogen-TKN (mg/L) 0.1030000 0.0200000
Nitrogen-TN (mg/L) 0.1030000 0.0929091 + 0.0373336
Pb (mg/L) 0.0001000 0.0000337 £ 0.0000259
Phosphorus-OrthoP (mg/L) 0.0090000 0.0005167 + 0.0006974
Phosphorus-TP (mg/L) 0.0260000 0.0049864 + 0.0043795
S (mg/L) 69.0000000 5.0000000
Sb (mg/L) 0.0001000 0.0000635 + 0.0000092
Se (mg/L) 0.0002500 0.0001105 £ 0.0000134
Si (mg/L) 2.6000000 2.5681818 + 1.4562562
Sn (mg/L) 0.0001000 0.0000075 £ 0.0000035
S04 (mg/L) 255.0000000 23.3522727 + 29.9414845
Sr (mg/L) 1.8200000 0.0445000 + 0.0002828
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
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Habitat Description

Variable LIZ001 Predicted Group Reference
Mean £SD
Ti (mg/L) 0.0025000 0.0005000
Tl (mg/L) 0.0000100 0.0000015 + 0.0000007
U (mg/L) 0.0004290 0.0012050 + 0.0000495
V (mg/L) 0.0025000 0.0001500 + 0.0000707
Zn (mg/L) 0.0068000 0.0006400 + 0.0005091
Zr (mg/L) 0.0000500 0.0000000 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site LIZ003
Sampling Date Sep 24 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.48569 N, 115.09432 W

Altitude

1022

Local Basin Name

Lizard Creek

Central Kootenay

Stream Order

3

I

1040m

Cabin Assessment Results

Figure 1. Location Map
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Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 4.4% 29.0% 17.7% 31.8% 11.5% 5.6%

CABIN Assessment of LIZ003 on Sep 24,

2024
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Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

Sample Information

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 5/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Arthropoda Arachnida Trombidiformes Lebertiidae 7 140.0
Torrenticolidae 8 160.0
Insecta Coleoptera Elmidae 185 3,700.0
Diptera Chironomidae 5 100.0
Empididae 4 80.0
Pelecorhynchidae 3 60.0
Psychodidae 31 620.0
Simuliidae 1 20.0
Tipulidae 6 120.0
Ephemeroptera Baetidae 101 2,020.0
Ephemerellidae 37 740.0
Heptageniidae 31 620.0
Plecoptera 6 120.0
Capniidae 8 160.0
Chloroperlidae 8 160.0
Leuctridae 7 140.0
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Community Structure

Phylum Class Order Family Raw Count Total Count
Nemouridae 69 1,380.0
Peltoperlidae 2 40.0
Perlidae 11 220.0
Perlodidae 5 100.0
Taeniopterygidae 11 220.0
Trichoptera 2 40.0
Brachycentridae 14 280.0
Glossosomatidae 5 100.0
Hydropsychidae 111 2,220.0
Rhyacophilidae 8 160.0
Uenoidae 17 340.0
Total 703 14,060.0
Metrics
Name LIZ003 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.87 0.3+ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.6 3.2+ 0.4
Hilsenhoff Family index (North-West) 3.6 2.9+0.3
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 4.0 1.9+1.0
Tolerant individuals (%) -- 0.5+ 0.4
Functional Measures
% Filterers -- 0.3
% Gatherers 69.3 47.1 £ 15.4
% Predatores 25.2 129+ 7.3
% Scrapers 65.7 68.3 £ 16.1
% Shredder 43.0 36.7 £ 14.6
No. Clinger Taxa 32.0 20.2 £ 4.4
Number Of Individuals
% Chironomidae 0.7 5.2+5.7
% Coleoptera 26.6 0.6 £ 2.2
% Diptera + Non-insects 9.4 7.4+ 7.0
% Ephemeroptera 24.3 45.8 £ 15.1
% Ephemeroptera that are Baetidae 59.8 28.9 + 20.8
% EPT Individuals 64.0 91.9+7.3
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 42.6 59.5 + 11.3
% of 5 dominant taxa 72.4 85.1 £ 6.5
% of dominant taxa 26.6 37.7 £ 10.4
% Plecoptera 17.4 40.5 £ 13.3
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 71.6 23.9 + 23.6
% Tricoptera 22.3 5.6 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 1.0 0.9 £ 0.1
Total Abundance 14060.0 1449.4 + 859.7
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.2
Coleoptera taxa 1.0 0.2 £ 0.5
Diptera taxa 6.0 2.6 +1.1
Ephemeroptera taxa 3.0 3.7 £ 0.6
EPT Individuals (Sum) 8900.0 1352.9 + 804.6
EPT taxa (no) 16.0 122+ 2.1
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.8 0.7 +£0.1
Plecoptera taxa 8.0 54+£1.2
Shannon-Wiener Diversity 2.4 1.9+ 0.3
Simpson's Diversity 0.9 0.8 +£ 0.1
Simpson's Evenness 0.3 0.3 +£0.1
Total No. of Taxa 25.0 16.4 £ 3.5
Trichoptera taxa 5.0 3.2+1.3
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group LIZ003
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.60
Apataniidae 8% 14% 5% 7% 13% 6% 0.09
Athericidae 0% 7% 0% 4% 0% 0% 0.03
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.03
Brachycentridae 31% 17% 27% 13% 4% 12% 0.16
Capniidae 77% 79% 63% 74% 63% 76% 0.73
Carabidae 0% 0% 0% 2% 0% 0% 0.01
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.13
Chironomidae 100% 100% 100% 93% 100% 88% 0.97
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.91
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.01
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.01
Dixidae 8% 0% 0% 0% 0% 6% 0.01
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.24
Empididae 54% 62% 71% 50% 62% 65% 0.59
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.96
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.00
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.37
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.01
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.77
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.03
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.06
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.11
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.14
Lebertiidae 38% 52% 46% 9% 35% 29% 0.33
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.12
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.13
Leuctridae 8% 38% 24% 33% 62% 41% 0.35
Limnephilidae 46% 38% 29% 30% 31% 29% 0.33
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.15
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.08
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.01
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.16
Perlidae 31% 38% 59% 17% 19% 18% 0.31
Perlodidae 77% 97% 85% 83% 90% 82% 0.88
Philopotamidae 8% 3% 12% 2% 0% 6% 0.05
Pisidiidae 8% 7% 10% 0% 0% 0% 0.04
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.01
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.24
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.01
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.92
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.30
Sminthuridae 0% 3% 0% 0% 0% 0% 0.01
Sperchontidae 23% 76% 46% 43% 44% 59% 0.53
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.03
Tabanidae 8% 0% 0% 0% 2% 0% 0.01
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.95
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.01

Date: December 4, 2025 4:38 PM




CABIN/RCBA

Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group LIZ003
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.54
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.11
Uenoidae 0% 14% 15% 41% 44% 12% 0.25
Valvatidae 0% 0% 0% 0% 2% 0% 0.00
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.33
RIVPACS : Observed taxa P>0.50 13.00
RIVPACS : O:E (p > 0.5) 1.05
RIVPACS : Expected taxa P>0.70 10.06
RIVPACS : Observed taxa P>0.70 11.00
RIVPACS : O:E (p > 0.7) 1.09
Habitat Description
Variable LIZ003 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 90.78003 + 16.48787
Channel
Depth-Avg (cm) 13.5 27.7 £ 12.1
Depth-BankfullMinusWetted (cm) 44.50 48.41 + 32.00
Depth-Max (cm) 21.0 41.6 + 18.0
Discharge (m~3/s) 0.128 4.100
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.20 £ 0.86
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 2 3+1
Reach-Pools (Binary) 1 1+1
Reach-Rapids (Binary) 0 1+£1
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0120000 0.0302442 + 0.0225320
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.39 0.65 + 0.30
Velocity-Max (m/s) 0.61 1.02 £ 0.40
Width-Bankfull (m) 10.2 22.0 £ 20.4
Width-Wetted (m) 6.2 14.4 + 14.2
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 50.00611 101.93711 + 37.08464
Templ2_DECmin (Degrees Celsius) -13.15000 -12.60285 = 1.55807
Hydrology
Drainage-Area (km~2) [ 41.13000 153.19859 £ 249.47160
Landcover
Natl-Grassland (%) 3.33072 4.14423 £ 3.51761
Natl-ShrubLow (%) 6.54389 4.00461 + 2.77104
Natl-Water (%) 0.17633 0.26551 + 0.58793
Reg-Ice (%) 0.00000 2.39543 £ 4.09623
Substrate Data
%Bedrock (%) 0 00
%Boulder (%) 1 8+8
%Cobble (%) 54 53 £ 15
%Gravel (%) 0 4£6
%Pebble (%) 45 33+ 14
%Sand (%) 0 0£0
%Silt+Clay (%) 0 0+0
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Habitat Description

Variable LIZ003 Predicted Group Reference
Mean £SD
D50 (cm) 6.70 14.48 + 20.33
Dg (cm) 7.1 13.1 £ 19.3
Dominant-1st (Category(0-9)) 6 61
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 5 4+1
PeriphytonCoverage (Category(1-5)) 1 21
SurroundingMaterial (Category(0-9)) 7 3£2
Topography
Reg-SlopelLT30% (%) 30.96964 17.11832 + 8.21512
SlopeMax (%) 223.55025 386.22536 + 140.72382
Water Chemistry
Ag (mg/L) 0.0000250 0.0000028 + 0.0000036
Al (mg/L) 0.0180000 0.0136410 £ 0.0145846
As (mg/L) 0.0002500 0.0001754 £+ 0.0001818
B (mg/L) 0.0250000 0.0305833 + 0.0370084
Ba (mg/L) 0.0802000 0.0435560 + 0.0571949
Be (mg/L) 0.0000500 0.0000056 + 0.0000072
Bi (mg/L) 0.0000500 0.0000028 + 0.0000036
Br (mg/L) 0.0500000 0.0268750 + 0.0585132
Ca (mg/L) 99.9000000 20.8384848 + 13.6841012
Cd (mg/L) 0.0000210 0.0000115 + 0.0000149
Chloride-Total (mg/L) 0.3300000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000298 + 0.0000226
Cr (mg/L) 0.0002500 0.0000900 + 0.0000889
Cu (mg/L) 0.0002000 0.0003212 + 0.0001572
F (mg/L) 0.2200000 0.0484615 + 0.0355181
Fe (mg/L) 0.0490000 0.0442667 £+ 0.0348579
General-Alkalinity (mg/L) 139.0000000 59.4800000 + 43.9851975
General-CarbonDOC (mg/L) 0.5200000 0.6500000 + 0.3535534
General-CarbonTOC (mg/L) 0.6600000 0.3944444 £ 0.3157179
General-Conductivity (HS/cm) 659.0000000 117.1461538 + 96.2732948
General-DO (mg/L) 10.4100000 12.6802381 + 11.2165934
General-Hardness (mg/L) 348.0000000 76.7342857 £ 54.3511564
General-pH (pH) 7.8 7.9 £0.4
General-SolidsTSS (mg/L) 1.0000000 1.9034611 £ 3.0161707
General-SpCond (pS/cm) 659.0000000 153.2777778 + 120.2707781
General-TempAir (Degrees Celsius) 8.8 10.6 £ 5.4
General-TempWater (Degrees Celsius) 7.8000000 6.4219048 + 2.3475813
General-Turbidity (NTU) 1.8600000 2.7965000 £ 4.1415171
K (mg/L) 0.4400000 0.4511613 £ 0.2901093
Li (mg/L) 0.0035200 0.0016910 £ 0.0023918
Mg (mg/L) 23.9000000 5.1886364 + 5.0072212
Mn (mg/L) 0.0032800 0.0028572 + 0.0019872
Mo (mg/L) 0.0018300 0.0006660 + 0.0004339
Na (mg/L) 1.6200000 0.9945806 + 0.9373003
Ni (mg/L) 0.0002000 0.0002298 + 0.0001811
Nitrogen-NO2 (mg/L) 0.0050000 0.0042917 + 0.0108893
Nitrogen-NO2+NO3 (mg/L) 0.0525000 0.0732400 £ 0.0567225
Nitrogen-NO3 (mg/L) 0.0520000 0.0865111 + 0.0538993
Nitrogen-TKN (mg/L) 0.0860000 97.0987778 + 290.9629753
Nitrogen-TN (mg/L) 0.1380000 24.3739167 + 145.4787822
Pb (mg/L) 0.0001000 0.0000559 + 0.0000496
Phosphorus-OrthoP (mg/L) 0.0120000 0.0008667 + 0.0013292
Phosphorus-TP (mg/L) 0.0373000 0.0031194 + 0.0039854
S (mg/L) 70.3000000 362.2600000 + 803.7224104
Sb (mg/L) 0.0001000 0.0000288 + 0.0000136
Se (mg/L) 0.0005000 0.0002422 + 0.0003912
Si (mg/L) 2.8000000 1.9070000 + 0.6500353
Sn (mg/L) 0.0001000 0.0000988 + 0.0001602
S04 (mg/L) 259.0000000 18.1942857 + 18.0693910
Sr (mg/L) 1.8200000 0.1493500 + 0.1276611
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
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Habitat Description

Variable LIZ003 Predicted Group Reference
Mean £SD
Th (mg/L) 0.0000500 0.0000000 = 0.0000000
Ti (mg/L) 0.0025000 0.0008433 + 0.0009290
Tl (mg/L) 0.0000100 0.0000031 + 0.0000048
U (mg/L) 0.0004200 0.0005805 + 0.0003382
V (mg/L) 0.0025000 0.0001220 = 0.0001369
Zn (mg/L) 0.0060000 0.0009430 + 0.0009518
Zr (mg/L) 0.0000500 0.0000900 = 0.0000894
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Site Description

Study Name CBWQ-EIlk
Site LIZ009
Sampling Date Sep 24 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.47386 N, 115.08119 W

Altitude

1002

Local Basin Name

Lizard Creek

Central Kootenay

Stream Order

3

Cabin Assessment Results

/‘ © Stream Site

Bt e
o G
" A Wetland Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 5.1% 33.1% 17.8% 29.1% 9.8% 5.1%

CABIN Assessment of LIZ009 on Sep 24,
2024
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3.0

® Reference

B Test
Similar to Reference
Mildly Divergent

20 Divergent
W Highly Divergent

0.0

Vector 2

-1.0

-3.0
-3.0 -2.0

Sample Information

Group 2 Vectors

-1.0

LIZ009 (Sep 24 2024) - Vector 1 Vs Vector 2

0.0

Vector 1

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each

axis.

1.0

2.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 8/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 1 12.5
Arthropoda Arachnida Trombidiformes Lebertiidae 5 62.5
Torrenticolidae 4 50.0
Insecta Coleoptera Elmidae 33 412.5
Diptera Chironomidae 8 100.0
Empididae 1 12.5
Psychodidae 16 200.0
Tipulidae 2 25.0
Ephemeroptera Baetidae 57 712.5
Ephemerellidae 3 37.5
Heptageniidae 8 100.0
Plecoptera 1 12.5
Capniidae 6 75.0
Chloroperlidae 1 12.5
Leuctridae 1 12.5
Nemouridae 45 562.5
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Community Structure

Phylum Class Order Family Raw Count Total Count
Perlidae 4 50.0
Perlodidae 2 25.0
Taeniopterygidae 2 25.0
Trichoptera Brachycentridae 15 187.5
Hydropsychidae 130 1,625.0
Lepidostomatidae 3 37.5
Leptoceridae 1 12.5
Rhyacophilidae 12 150.0
Uenoidae 6 75.0
Total 367 4,587.5
Metrics
Name LIZ009 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.88 0.3 £0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.7 3.6 £+ 0.4
Hilsenhoff Family index (North-West) 3.7 3.2 +£0.3
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 3.0 2.7+£1.5
Tolerant individuals (%) -- 0.9 £0.2
Functional Measures
% Filterers -- 0.6 £ 0.3
% Gatherers 71.7 38.1 £ 14.1
% Predatores 49.3 15.8 £ 9.1
% Scrapers 64.3 60.8 £ 14.6
% Shredder 29.4 23.9 £ 11.1
No. Clinger Taxa 25.0 22.0 £ 5.6
Number Of Individuals
% Chironomidae 2.2 6.0 £ 5.6
% Coleoptera 9.0 1.7+ 4.1
% Diptera + Non-insects 10.1 10.1 £ 7.7
% Ephemeroptera 18.6 53.4 + 13.8
% Ephemeroptera that are Baetidae 83.8 29.5+ 17.8
% EPT Individuals 80.9 88.1 £ 9.3
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 51.1 54.4 £ 11.4
% of 5 dominant taxa 76.8 81.6 £ 8.1
% of dominant taxa 35.5 35.2+11.4
% Plecoptera 16.7 28.8 £ 11.6
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 77.8 28.7 £ 28.3
% Tricoptera 45.6 6.0 £ 5.0
No. EPT individuals/Chironomids+EPT Individuals 1.0 0.9 £ 0.1
Total Abundance 4587.5 1083.1 £ 932.3
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.3 £ 0.5
Diptera taxa 4.0 3.1+ 1.3
Ephemeroptera taxa 3.0 3.8 £ 0.6
EPT Individuals (Sum) 3700.0 941.8 £ 766.3
EPT taxa (no) 16.0 124+ 2.4
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.7 0.7 £ 0.1
Plecoptera taxa 7.0 5.3+ 1.3
Shannon-Wiener Diversity 2.2 2.0 £ 0.3
Simpson's Diversity 0.8 0.8 £0.1
Simpson's Evenness 0.2 0.3 £0.1
Total No. of Taxa 24.0 18.2 £+ 4.7
Trichoptera taxa 6.0 3.3+1.5
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group LIZ009
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.60
Apataniidae 8% 14% 5% 7% 13% 6% 0.09
Athericidae 0% 7% 0% 4% 0% 0% 0.04
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.03
Brachycentridae 31% 17% 27% 13% 4% 12% 0.17
Capniidae 77% 79% 63% 74% 63% 76% 0.73
Carabidae 0% 0% 0% 2% 0% 0% 0.01
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.13
Chironomidae 100% 100% 100% 93% 100% 88% 0.98
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.91
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.01
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.01
Dixidae 8% 0% 0% 0% 0% 6% 0.01
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.24
Empididae 54% 62% 71% 50% 62% 65% 0.60
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.96
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.00
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.37
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.01
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.76
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.03
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.06
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.11
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.15
Lebertiidae 38% 52% 46% 9% 35% 29% 0.35
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.12
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.14
Leuctridae 8% 38% 24% 33% 62% 41% 0.35
Limnephilidae 46% 38% 29% 30% 31% 29% 0.33
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.14
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.08
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.00
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.15
Perlidae 31% 38% 59% 17% 19% 18% 0.32
Perlodidae 77% 97% 85% 83% 90% 82% 0.88
Philopotamidae 8% 3% 12% 2% 0% 6% 0.05
Pisidiidae 8% 7% 10% 0% 0% 0% 0.04
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.01
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.24
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.01
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.92
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.30
Sminthuridae 0% 3% 0% 0% 0% 0% 0.01
Sperchontidae 23% 76% 46% 43% 44% 59% 0.55
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.03
Tabanidae 8% 0% 0% 0% 2% 0% 0.01
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.95
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.01
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group LIZ009
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.54
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.12
Uenoidae 0% 14% 15% 41% 44% 12% 0.24
Valvatidae 0% 0% 0% 0% 2% 0% 0.00
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.34
RIVPACS : Observed taxa P>0.50 13.00
RIVPACS : O:E (p > 0.5) 1.05
RIVPACS : Expected taxa P>0.70 10.06
RIVPACS : Observed taxa P>0.70 11.00
RIVPACS : O:E (p > 0.7) 1.09
Habitat Description
Variable LIZ009 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 91.25558 + 24.81348
Channel
Depth-Avg (cm) 13.6 31.4 + 15.4
Depth-BankfullMinusWetted (cm) 32.00 54.15 + 36.59
Depth-Max (cm) 15.5 46.8 + 23.7
Discharge (m~3/s) 0.459 0.000 £ 0.000
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.00 £ 0.96
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 3 3+1
Reach-Pools (Binary) 1 1+1
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1+£1
Slope (m/m) 0.0200000 0.0435622 + 0.0544263
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.43 0.63 £ 0.23
Velocity-Max (m/s) 0.69 0.95 + 0.33
Width-Bankfull (m) 12.5 23.6 + 18.9
Width-Wetted (m) 9.1 14.0 £ 9.6
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 49.09590 93.78954 + 37.73803
Templ2_DECmin (Degrees Celsius) -12.96000 -12.77499 = 1.90440
Hydrology
Drainage-Area (km~2) [ 44.77000 267.49128 + 347.95771
Landcover
Natl-Grassland (%) 3.14103 4.84000 + 3.39798
Natl-ShrubLow (%) 6.96618 4.94988 + 4.53147
Natl-Water (%) 0.15442 0.22026 + 0.32058
Substrate Data
%Bedrock (%) 0 0+1
%Boulder (%) 1 67
%Cobble (%) 68 51 + 23
%Gravel (%) 0 4+£6
%Pebble (%) 31 39 £ 23
% Sand (%) 0 0+0
%Silt+Clay (%) 0 0+0
D50 (cm) 7.65 8.79 £ 6.32
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Habitat Description

Variable LIZ009 Predicted Group Reference
Mean £SD
Dg (cm) 7.8 7.7 £ 3.1
Dominant-1st (Category(0-9)) 6 6£1
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 4 4+ 1
PeriphytonCoverage (Category(1-5)) 3 2+1
SurroundingMaterial (Category(0-9)) 3 31
Topography
SlopeMax (%) [ 240.45216 | 475.68167 + 413.51912
Water Chemistry
Ag (mg/L) 0.0000250 0.0000038 + 0.0000018
Al (mg/L) 0.0191000 0.0064450 + 0.0021850
As (mg/L) 0.0002500 0.0002615 + 0.0000120
B (mg/L) 0.0250000 0.0262500 + 0.0335876
Ba (mg/L) 0.0837000 0.0683500 + 0.0002121
Be (mg/L) 0.0000500 0.0000075 + 0.0000035
Bi (mg/L) 0.0000500 0.0000038 + 0.0000018
Br (mg/L) 0.0500000 0.0140909 + 0.0253375
Ca (mg/L) 102.0000000 24.6363636 + 20.0629852
Cd (mg/L) 0.0000220 0.0000038 + 0.0000018
Chloride-Total (mg/L) 0.3900000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000114 + 0.0000019
Cr (mg/L) 0.0002500 0.0000750 + 0.0000354
Cu (mg/L) 0.0002000 0.0001155 + 0.0000219
F (mg/L) 0.2800000 0.0633810 + 0.0630004
Fe (mg/L) 0.0220000 0.0105500 + 0.0036062
General-Alkalinity (mg/L) 137.0000000 74.2125000 £ 53.9915558
General-CarbonDOC (mg/L) 0.7500000 0.0000000 + 0.0000000
General-CarbonTOC (mg/L) 1.1000000 0.9750000 = 0.4596194
General-Conductivity (pS/cm) 652.0000000 121.7600000 + 104.0053005
General-DO (mg/L) 10.5200000 11.0129630 + 0.8955266
General-Hardness (mg/L) 351.0000000 95.8956522 + 77.3576081
General-pH (pH) 8.0 7.7 £ 0.8
General-SolidsTSS (mg/L) 2.0000000 5.9463636 + 8.6422279
General-SpCond (pS/cm) 652.0000000 165.1777778 + 128.4575336
General-TempAir (Degrees Celsius) 14.1 11.5+5.9
General-TempWater (Degrees Celsius) 9.2000000 6.4451852 + 2.2997548
General-Turbidity (NTU) 1.4100000 5.7154545 + 6.9690564
K (mg/L) 0.4600000 0.4604091 + 0.2737828
Li (mg/L) 0.0034200 0.0011000 + 0.0000000
Mg (mg/L) 23.7000000 8.6045455 + 7.5439965
Mn (mg/L) 0.0024700 0.0007470 £ 0.0001937
Mo (mg/L) 0.0018700 0.0006780 + 0.0000170
Na (mg/L) 1.6200000 1.0881818 + 0.7163042
Ni (mg/L) 0.0002000 0.0001625 £ 0.0001945
Nitrogen-NO2 (mg/L) 0.0050000 0.0034091 + 0.0048394
Nitrogen-NO2+NO3 (mg/L) 0.0226000 0.0789333 £ 0.0140433
Nitrogen-NO3 (mg/L) 0.0230000 0.0719000 + 0.0408583
Nitrogen-TKN (mg/L) 0.0670000 0.0200000
Nitrogen-TN (mg/L) 0.0896000 0.0929091 + 0.0373336
Pb (mg/L) 0.0001000 0.0000337 £ 0.0000259
Phosphorus-OrthoP (mg/L) 0.0190000 0.0005167 + 0.0006974
Phosphorus-TP (mg/L) 0.0221000 0.0049864 + 0.0043795
S (mg/L) 70.1000000 5.0000000
Sb (mg/L) 0.0001000 0.0000635 + 0.0000092
Se (mg/L) 0.0005000 0.0001105 + 0.0000134
Si (mg/L) 2.6000000 2.5681818 + 1.4562562
Sn (mg/L) 0.0001000 0.0000075 £ 0.0000035
S04 (mg/L) 260.0000000 23.3522727 £ 29.9414845
Sr (mg/L) 1.7300000 0.0445000 + 0.0002828
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0005000
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Habitat Description

Variable LIZ009 Predicted Group Reference
Mean £SD
Tl (mg/L) 0.0000100 0.0000015 + 0.0000007
U (mg/L) 0.0004280 0.0012050 + 0.0000495
V (mg/L) 0.0025000 0.0001500 + 0.0000707
Zn (mg/L) 0.0057000 0.0006400 + 0.0005091
Zr (mg/L) 0.0000500 0.0000000 + 0.0000000
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Site Description

Study Name CBWQ-EIlk
Site MORO001
Sampling Date Sep 23 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.35832 N, 115.00067 W

Altitude

948

Local Basin Name

Morrissey Creek

Central Kootenay

Stream Order

Cabin Assessment Results

Stream Site
Lake Site
Wetland Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 3.0% 22.7% 14.6% 47.6% 9.6% 2.5%

CABIN Assessment of MOR00O1 on Sep 23,
2024
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3.0

® Reference

B Test
Similar to Reference
Mildly Divergent

20 Divergent
W Highly Divergent

0.0

Vector 2

-1.0

-3.0
-3.0 -2.0

Sample Information

Group 4 Vectors

MORO001 (Sep 23 2024) - Vector 1 Vs Vector 2

-1.0

0.0

1.0

Vector 1

Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each
axis.

2.0

3.0

Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 5/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Arthropoda Arachnida Trombidiformes Sperchontidae 3 60.0
Torrenticolidae 2 40.0
Insecta Coleoptera Elmidae 16 320.0
Diptera Ceratopogonidae 1 20.0
Chironomidae 3 60.0
Psychodidae 1 20.0
Tipulidae 3 60.0
Ephemeroptera Ameletidae 1 20.0
Baetidae 5 100.0
Ephemerellidae 3 60.0
Heptageniidae 54 1,080.0
Leptophlebiidae 3 60.0
Plecoptera Nemouridae 3 60.0
Perlodidae 2 40.0
Trichoptera 2 40.0
Brachycentridae 16 320.0
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Community Structure

Phylum Class Order Family Raw Count Total Count
Hydropsychidae 20 400.0
Lepidostomatidae 311 6,220.0
Total 449 8,980.0
Metrics
Name MORO001 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.86 0.3 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 1.6 3.2+ 0.4
Hilsenhoff Family index (North-West) 1.6 2.9+0.3
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 3.0 1.9+1.0
Tolerant individuals (%) -- 0.5+ 0.4
Functional Measures
% Filterers -- 0.3
% Gatherers 15.4 47.1 £ 15.4
% Predatores 10.2 129+ 7.3
% Scrapers 21.2 68.3 + 16.1
% Shredder 77.7 36.7 £ 14.6
No. Clinger Taxa 19.0 20.2 £ 4.4
Number Of Individuals
% Chironomidae 0.7 5.2+ 5.7
% Coleoptera 3.6 0.6 £ 2.2
% Diptera + Non-insects 2.9 74+7.0
% Ephemeroptera 14.8 45.8 £ 15.1
% Ephemeroptera that are Baetidae 7.6 28.9 £ 20.8
% EPT Individuals 93.5 91.9+£7.3
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 81.7 59.5 £ 11.3
% of 5 dominant taxa 93.3 85.1 £ 6.5
% of dominant taxa 69.6 37.7 £ 10.4
% Plecoptera 1.1 40.5 £ 13.3
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 5.8 23.9 + 23.6
% Tricoptera 77.6 5.6 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 1.0 0.9 £ 0.1
Total Abundance 8980.0 1449.4 + 859.7
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.2
Coleoptera taxa 1.0 0.2 £0.5
Diptera taxa 4.0 26 1.1
Ephemeroptera taxa 5.0 3.7 £ 0.6
EPT Individuals (Sum) 8360.0 1352.9 + 804.6
EPT taxa (no) 10.0 122+ 2.1
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.4 0.7 +0.1
Plecoptera taxa 2.0 54+1.2
Shannon-Wiener Diversity 1.2 1.9+ 0.3
Simpson's Diversity 0.5 0.8 +£0.1
Simpson's Evenness 0.1 0.3+0.1
Total No. of Taxa 17.0 16.4 £ 3.5
Trichoptera taxa 3.0 3.2+1.3
Frequency and Probability of Taxa Occurrence
Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group MORO001
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.59
Apataniidae 8% 14% 5% 7% 13% 6% 0.09
Athericidae 0% 7% 0% 4% 0% 0% 0.04
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group MORO001
1 2 3 4 5 6
Aturidae 8% 0% 5% 0% 0% 0% 0.01
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.03
Brachycentridae 31% 17% 27% 13% 4% 12% 0.16
Capniidae 77% 79% 63% 74% 63% 76% 0.73
Carabidae 0% 0% 0% 2% 0% 0% 0.01
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.11
Chironomidae 100% 100% 100% 93% 100% 88% 0.97
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.92
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.01
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.01
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.01
Elmidae 38% 17% 54% 15% 19% 12% 0.22
Empididae 54% 62% 71% 50% 62% 65% 0.57
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.11
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.97
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.00
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.38
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.01
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.81
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.03
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.06
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.09
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.12
Lebertiidae 38% 52% 46% 9% 35% 29% 0.28
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.12
Leuctridae 8% 38% 24% 33% 62% 41% 0.35
Limnephilidae 46% 38% 29% 30% 31% 29% 0.32
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.13
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.07
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.01
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.00
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.16
Perlidae 31% 38% 59% 17% 19% 18% 0.29
Perlodidae 77% 97% 85% 83% 90% 82% 0.87
Philopotamidae 8% 3% 12% 2% 0% 6% 0.04
Pisidiidae 8% 7% 10% 0% 0% 0% 0.03
Planorbidae 0% 0% 2% 2% 0% 0% 0.01
Poduridae 0% 3% 0% 0% 0% 0% 0.01
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.20
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.01
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.92
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.26
Sminthuridae 0% 3% 0% 0% 0% 0% 0.01
Sperchontidae 23% 76% 46% 43% 44% 59% 0.51
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.03
Tabanidae 8% 0% 0% 0% 2% 0% 0.00
Taeniopterygidae 69% 97% 88% 100% 100% 88% 0.96
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.01
Tipulidae 69% 48% 49% 65% 40% 53% 0.56
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.10
Uenoidae 0% 14% 15% 41% 44% 12% 0.29
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Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group MORO001
1 2 3 4 5 6
Valvatidae 0% 0% 0% 0% 2% 0% 0.00
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.35
RIVPACS : Observed taxa P>0.50 10.00
RIVPACS : O:E (p > 0.5) 0.81
RIVPACS : Expected taxa P>0.70 10.11
RIVPACS : Observed taxa P>0.70 7.00
RIVPACS : O:E (p > 0.7) 0.69
Habitat Description
Variable MORO001 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 90.78003 + 16.48787
Channel
Depth-Avg (cm) 13.8 27.7 £ 12.1
Depth-BankfullMinusWetted (cm) 81.00 48.41 + 32.00
Depth-Max (cm) 23.5 41.6 £ 18.0
Discharge (m~3/s) 0.083 4.100
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.20 £ 0.86
Reach-%Logging (PercentRange) 0 0+0
Reach-DomStreamsideVeg (Category(1-4)) 3 3£1
Reach-Pools (Binary) 1 1+1
Reach-Rapids (Binary) 0 1£1
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1+0
Slope (m/m) 0.0085000 0.0302442 + 0.0225320
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1+0
Velocity-Avg (m/s) 0.17 0.65 + 0.30
Velocity-Max (m/s) 0.20 1.02 £ 0.40
Width-Bankfull (m) 239.0 22.0 + 20.4
Width-Wetted (m) 4.6 14.4 + 14.2
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 51.55424 101.93711 + 37.08464
Templ12_DECmin (Degrees Celsius) -13.00000 -12.60285 £ 1.55807
Hydrology
Drainage-Area (km~2) [ 81.94000 | 153.19859 * 249.47160
Landcover
Natl-Grassland (%) 0.00000 4.14423 £ 3.51761
Natl-ShrubLow (%) 4.53336 4.00461 + 2.77104
Natl-Water (%) 0.00000 0.26551 + 0.58793
Reg-Ice (%) 0.00000 2.39543 £ 4.09623
Substrate Data
%Bedrock (%) 0 0£0
%Boulder (%) 0 8+8
%Cobble (%) 49 53 £ 15
%Gravel (%) 5 4£6
%Pebble (%) 45 33+ 14
% Sand (%) 0 0£0
%Silt+Clay (%) 1 0+0
D50 (cm) 6.20 14.48 + 20.33
Dg (cm) 5.1 13.1 £19.3
Dominant-1st (Category(0-9)) 6 6+1
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Habitat Description

Variable MORO001 Predicted Group Reference
Mean £SD
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 5 4+1
PeriphytonCoverage (Category(1-5)) 2 21
SurroundingMaterial (Category(0-9)) 3 3£2
Topography
Reg-SlopelLT30% (%) 50.32512 17.11832 + 8.21512
SlopeMax (%) 209.87454 386.22536 + 140.72382
Water Chemistry
Ag (mg/L) 0.0000250 0.0000028 £ 0.0000036
Al (mg/L) 0.0102000 0.0136410 £+ 0.0145846
As (mg/L) 0.0002500 0.0001754 + 0.0001818
B (mg/L) 0.0250000 0.0305833 £+ 0.0370084
Ba (mg/L) 0.1600000 0.0435560 + 0.0571949
Be (mg/L) 0.0000500 0.0000056 + 0.0000072
Bi (mg/L) 0.0000500 0.0000028 + 0.0000036
Br (mg/L) 0.0500000 0.0268750 + 0.0585132
Ca (mg/L) 41.4000000 20.8384848 + 13.6841012
Cd (mg/L) 0.0000210 0.0000115 + 0.0000149
Chloride-Total (mg/L) 3.8200000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000298 + 0.0000226
Cr (mg/L) 0.0002500 0.0000900 + 0.0000889
Cu (mg/L) 0.0002000 0.0003212 £ 0.0001572
F (mg/L) 0.0500000 0.0484615 + 0.0355181
Fe (mg/L) 0.0220000 0.0442667 + 0.0348579
General-Alkalinity (mg/L) 122.0000000 59.4800000 + 43.9851975
General-CarbonDOC (mg/L) 1.4400000 0.6500000 + 0.3535534
General-CarbonTOC (mg/L) 1.5800000 0.3944444 + 0.3157179
General-Conductivity (uS/cm) 261.7000000 117.1461538 + 96.2732948
General-DO (mg/L) 10.2400000 12.6802381 + 11.2165934
General-Hardness (mg/L) 140.0000000 76.7342857 + 54.3511564
General-pH (pH) 8.1 7.9+ 0.4
General-SolidsTSS (mg/L) 1.2000000 1.9034611 + 3.0161707
General-SpCond (pS/cm) 261.7000000 153.2777778 £ 120.2707781
General-TempAir (Degrees Celsius) 18.4 10.6 £ 5.4
General-TempWater (Degrees Celsius) 14.2000000 6.4219048 + 2.3475813
General-Turbidity (NTU) 1.1900000 2.7965000 £ 4.1415171
K (mg/L) 0.5900000 0.4511613 £ 0.2901093
Li (mg/L) 0.0036200 0.0016910 + 0.0023918
Mg (mg/L) 8.8400000 5.1886364 + 5.0072212
Mn (mg/L) 0.0101000 0.0028572 + 0.0019872
Mo (mg/L) 0.0007100 0.0006660 + 0.0004339
Na (mg/L) 2.3700000 0.9945806 + 0.9373003
Ni (mg/L) 0.0002000 0.0002298 + 0.0001811
Nitrogen-NO2 (mg/L) 0.0050000 0.0042917 £+ 0.0108893
Nitrogen-NO2+NO3 (mg/L) 0.0050000 0.0732400 £ 0.0567225
Nitrogen-NO3 (mg/L) 0.0050000 0.0865111 + 0.0538993
Nitrogen-TKN (mg/L) 0.0250000 97.0987778 + 290.9629753
Nitrogen-TN (mg/L) 0.0250000 24.3739167 + 145.4787822
Pb (mg/L) 0.0001000 0.0000559 £ 0.0000496
Phosphorus-OrthoP (mg/L) 0.0025000 0.0008667 + 0.0013292
Phosphorus-TP (mg/L) 0.0025000 0.0031194 + 0.0039854
S (mg/L) 1.5000000 362.2600000 = 803.7224104
Sb (mg/L) 0.0001000 0.0000288 + 0.0000136
Se (mg/L) 0.0002500 0.0002422 + 0.0003912
Si (mg/L) 2.2000000 1.9070000 + 0.6500353
Sn (mg/L) 0.0001000 0.0000988 + 0.0001602
S04 (mg/L) 8.6000000 18.1942857 + 18.0693910
Sr (mg/L) 0.1470000 0.1493500 + 0.1276611
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
Th (mg/L) 0.0000500 0.0000000 + 0.0000000
Ti (mg/L) 0.0025000 0.0008433 + 0.0009290
Tl (mg/L) 0.0000100 0.0000031 + 0.0000048
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Habitat Description

Variable MORO001 Predicted Group Reference
Mean £SD
U (mg/L) 0.0002950 0.0005805 + 0.0003382
V (mg/L) 0.0025000 0.0001220 + 0.0001369
Zn (mg/L) 0.0020000 0.0009430 + 0.0009518
Zr (mg/L) 0.0000500 0.0000900 + 0.0000894
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Site Description

Study Name CBWQ-EIlk
Site MOR002
Sampling Date Sep 23 2024

Know Your Watershed Basin

Central Kootenay

Province / Territory

British Columbia

Terrestrial Ecological Classification

Montane Cordillera EcoZone
Northern Continental Divide EcoRegion

Coordinates (decimal degrees)

49.42056 N, 114.91069 W

Altitude

15440

Local Basin Name

Morrissey Creek

Central Kootenay

Stream Order

Cabin Assessment Results

© Stream Site
O Lake Site

SR A wetland Site

Figure 1. Location Map

Reference Model Summary

Model

Columbia Basin 2020

Analysis Date

May 29, 2025

Taxonomic Level Family

Predictive Model Variables Altitude
Drainage-Area
Longitude

Natl-Grassland
Natl-ShrubLow
Natl-Water

Precip10_Oct
Reach-%CanopyCoverage
Sedimentary

Slope

SlopeMax

Templ2_DECmin
Reference Groups 1 2 3 4 5 6
Number of Reference Sites 13 24 28 35 32 15
Group Error Rate 53.8% 55.2% 34.1% 52.2% 23.1% 29.4%
Overall Model Error Rate 39.4%
Probability of Group Membership 0.0% | 0.0% | 0.0% | 0.0%| 100.0% | 0.0%
CABIN Assessment of MOR002 on Sep 23, Divergent

2024
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Figure 3. CABIN ordination assessment of the test site with the predicted group of reference sites. Each axis represents
the relative abundance of the entire benthic invertebrate community with different organisms weighted differently on each

2.0

3.0

axis.
Sample Information
Sampling Device Kick Net
Mesh Size 400
Sampling Time 3
Taxonomist -
Sub-Sample Proportion 24/100
Community Structure
Phylum Class Order Family Raw Count Total Count
Annelida Clitellata Tubificida Naididae 1 4.2
Arthropoda Arachnida Trombidiformes Hydryphantidae 1 4.2
Collembola Collembola 12 50.0
Insecta Coleoptera Elmidae 2 8.4
Diptera Chironomidae 104 433.4
Tipulidae 2 8.3
Ephemeroptera Ameletidae 3 12.5
Baetidae 78 325.0
Ephemerellidae 5 20.9
Heptageniidae 30 125.0
Leptophlebiidae 4 16.7
Plecoptera Capniidae 17 70.8
Chloroperlidae 8 33.3
Nemouridae 8 33.3
Perlidae 2 8.3
Perlodidae 2 8.4
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CABIN/RCBA

Community Structure

Phylum Class Order Family Raw Count Total Count
Thysanoptera 1 4.2
Trichoptera Brachycentridae 35 145.8
Glossosomatidae 3 12.5
Hydropsychidae 4 16.7
Lepidostomatidae 3 12.5
Rhyacophilidae 6 25.0
Total 331 1,379.4
Metrics
Name MORO002 Predicted Group Reference
Mean £SD
Bray-Curtis Distance 0.62 0.4 +£ 0.1
Biotic Indices
Hilsenhoff Family index (Mid-Atlantic) 3.2 3.4+0.4
Hilsenhoff Family index (North-West) 3.2 3.1+0.5
Intolerant taxa -- 1.0 £ 0.0
Long-lived taxa 3.0 1.7+1.2
Tolerant individuals (%) -- 0.3 £ 0.0
Functional Measures
% Filterers --
% Gatherers 51.1 45.8 £ 14.9
% Predatores 46.5 14.8 £ 9.8
% Scrapers 35.3 59.4 + 19.6
% Shredder 20.2 30.7 £17.4
No. Clinger Taxa 28.0 19.8 £ 4.0
Number Of Individuals
% Chironomidae 32.7 7.5 + 8.6
% Coleoptera 0.6 0.1 +£0.3
% Diptera + Non-insects 34.0 10.7 £ 9.9
% Ephemeroptera 37.7 47.2 £ 15.8
% Ephemeroptera that are Baetidae 65.0 25.4 + 20.8
% EPT Individuals 65.4 89.2 £ 10.0
% Odonata -- 0.0 £ 0.0
% of 2 dominant taxa 57.2 58.3 + 10.6
% of 5 dominant taxa 83.0 83.6 £ 6.3
% of dominant taxa 32.7 37.8+ 11.1
% Plecoptera 11.6 36.3 £ 16.7
% Tribe Tanyatarisini --
% Trichoptera that are Hydropsychida 7.8 25.4 + 24.6
% Tricoptera 16.0 5.7 £ 3.9
No. EPT individuals/Chironomids+EPT Individuals 0.7 0.9 £ 0.1
Total Abundance 1379.2 4661.0 = 3119.0
Richness
Chironomidae taxa (genus level only) 1.0 1.0 £ 0.1
Coleoptera taxa 1.0 0.1 £0.3
Diptera taxa 2.0 2.8+ 1.0
Ephemeroptera taxa 5.0 3.7+0.5
EPT Individuals (Sum) 866.7 4035.4 + 2618.4
EPT taxa (no) 15.0 12.3£1.9
Odonata taxa -- 0.0 £ 0.0
Pielou's Evenness 0.7 0.7 £ 0.1
Plecoptera taxa 5.0 55+1.1
Shannon-Wiener Diversity 2.1 1.9+ 0.3
Simpson's Diversity 0.8 0.8 +£ 0.1
Simpson's Evenness 0.3 0.3 +£0.1
Total No. of Taxa 20.0 17.0 £ 3.1
Trichoptera taxa 5.0 3.1+1.2
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CABIN/RCBA

Frequency and Probability of Taxa Occurrence

Reference Model Taxa

Frequency of Occurrence in Reference Sites

Probability Of Occurrence at

Group | Group | Group | Group | Group | Group MORO002
1 2 3 4 5 6
Ameletidae 69% 59% 68% 57% 58% 65% 0.58
Apataniidae 8% 14% 5% 7% 13% 6% 0.13
Athericidae 0% 7% 0% 4% 0% 0% 0.00
Aturidae 8% 0% 5% 0% 0% 0% 0.00
Baetidae 100% 100% 100% 100% 100% 100% 1.00
Blephariceridae 0% 3% 0% 4% 0% 6% 0.00
Brachycentridae 31% 17% 27% 13% 4% 12% 0.04
Capniidae 77% 79% 63% 74% 63% 76% 0.63
Carabidae 0% 0% 0% 2% 0% 0% 0.00
Ceratopogonidae 23% 21% 12% 4% 15% 6% 0.15
Chironomidae 100% 100% 100% 93% 100% 88% 1.00
Chloroperlidae 77% 93% 88% 93% 96% 82% 0.96
Corixidae 0% 0% 0% 0% 0% 6% 0.00
Curculionidae 0% 0% 0% 2% 0% 0% 0.00
Deuterophlebiidae 0% 0% 0% 2% 0% 0% 0.00
Dixidae 8% 0% 0% 0% 0% 6% 0.00
Dytiscidae 8% 0% 5% 0% 0% 0% 0.00
Elmidae 38% 17% 54% 15% 19% 12% 0.19
Empididae 54% 62% 71% 50% 62% 65% 0.62
Enchytraeidae 8% 14% 15% 9% 12% 24% 0.12
Ephemerellidae 85% 97% 98% 98% 98% 82% 0.98
Ephydridae 0% 0% 2% 0% 0% 0% 0.00
Feltriidae 0% 0% 0% 0% 2% 0% 0.02
Glossosomatidae 38% 34% 37% 39% 42% 24% 0.42
Heptageniidae 92% 100% 100% 100% 100% 100% 1.00
Hydraenidae 0% 0% 0% 2% 0% 0% 0.00
Hydropsychidae 46% 72% 71% 91% 79% 53% 0.79
Hydroptilidae 15% 0% 10% 2% 0% 0% 0.00
Hydrozetidae 0% 3% 7% 7% 8% 18% 0.08
Hydryphantidae 0% 21% 7% 2% 15% 18% 0.15
Hygrobatidae 15% 17% 22% 7% 13% 18% 0.13
Lebertiidae 38% 52% 46% 9% 35% 29% 0.35
Lepidostomatidae 23% 17% 17% 4% 10% 6% 0.10
Leptophlebiidae 54% 10% 17% 9% 6% 24% 0.06
Leuctridae 8% 38% 24% 33% 62% 41% 0.62
Limnephilidae 46% 38% 29% 30% 31% 29% 0.31
Lumbriculidae 8% 10% 24% 9% 27% 18% 0.27
Mideopsidae 0% 0% 0% 0% 0% 6% 0.00
Naididae 15% 10% 0% 7% 12% 12% 0.12
Nemouridae 85% 100% 98% 98% 98% 100% 0.98
Oreoleptidae 0% 3% 0% 0% 2% 0% 0.02
Pelecorhynchidae 0% 0% 0% 0% 2% 6% 0.02
Peltoperlidae 15% 10% 17% 15% 29% 18% 0.29
Perlidae 31% 38% 59% 17% 19% 18% 0.19
Perlodidae 77% 97% 85% 83% 90% 82% 0.90
Philopotamidae 8% 3% 12% 2% 0% 6% 0.00
Pisidiidae 8% 7% 10% 0% 0% 0% 0.00
Planorbidae 0% 0% 2% 2% 0% 0% 0.00
Poduridae 0% 3% 0% 0% 0% 0% 0.00
Psephenidae 0% 0% 2% 0% 0% 0% 0.00
Psychodidae 31% 21% 44% 4% 58% 18% 0.58
Pteronarcyidae 0% 0% 5% 0% 0% 0% 0.00
Rhyacophilidae 69% 100% 83% 91% 98% 82% 0.98
Sciomyzidae 8% 0% 0% 0% 0% 0% 0.00
Simuliidae 15% 38% 49% 11% 37% 29% 0.37
Sminthuridae 0% 3% 0% 0% 0% 0% 0.00
Sperchontidae 23% 76% 46% 43% 44% 59% 0.44
Stygothrombiidae 0% 3% 5% 2% 0% 6% 0.00
Tabanidae 8% 0% 0% 0% 2% 0% 0.02
Taeniopterygidae 69% 97% 88% 100% 100% 88% 1.00
Thaumaleidae 0% 3% 0% 0% 0% 6% 0.00
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CABIN/RCBA

Frequency and Probability of Taxa Occurrence

Reference Model Taxa Frequency of Occurrence in Reference Sites Probability Of Occurrence at
Group | Group | Group | Group | Group | Group MORO002
1 2 3 4 5 6
Tipulidae 69% 48% 49% 65% 40% 53% 0.40
Torrenticolidae 15% 10% 22% 4% 13% 18% 0.13
Uenoidae 0% 14% 15% 41% 44% 12% 0.44
Valvatidae 0% 0% 0% 0% 2% 0% 0.02
RIVPACS Ratios
RIVPACS : Expected taxa P>0.50 12.62
RIVPACS : Observed taxa P>0.50 11.00
RIVPACS : O:E (p > 0.5) 0.87
RIVPACS : Expected taxa P>0.70 9.60
RIVPACS : Observed taxa P>0.70 9.00
RIVPACS : O:E (p > 0.7) 0.94
Habitat Description
Variable MORO002 Predicted Group Reference
Mean £SD
Bedrock Geology
Sedimentary (%) 100.00000 | 98.46051 + 8.10999
Channel
Depth-Avg (cm) 6.8 20.0 + 8.6
Depth-BankfullMinusWetted (cm) 62.00 46.71 + 35.00
Depth-Max (cm) 9.9 28.8 + 13.7
Discharge (m~3/s) 0.025 0.682
Macrophyte (PercentRange) 0 00
Reach-%CanopyCoverage (PercentRange) 1.00 1.04 £ 0.95
Reach-%Logging (PercentRange) 0 00
Reach-DomStreamsideVeg (Category(1-4)) 2 3+1
Reach-Pools (Binary) 1 1+0
Reach-Rapids (Binary) 0 00
Reach-Riffles (Binary) 1 1+0
Reach-StraightRun (Binary) 1 1£0
Slope (m/m) 0.0195000 0.0270638 + 0.0257534
Veg-Coniferous (Binary) 1 1+0
Veg-Deciduous (Binary) 1 1+£0
Veg-GrassesFerns (Binary) 1 1+0
Veg-Shrubs (Binary) 1 1£0
Velocity-Avg (m/s) 0.10 0.58 £ 0.20
Velocity-Max (m/s) 0.37 0.85 + 0.27
Width-Bankfull (m) 8.7 16.1 £ 13.1
Width-Wetted (m) 5.2 9.8+ 7.7
XSEC-VelMethod (Category(1-3)) 1 2+1
Climate
Precip10_OCT (mm) 54.52875 64.42223 + 33.96544
Templ2_DECmin (Degrees Celsius) -13.00000 -12.74810 = 1.73767
Hydrology
Drainage-Area (km~2) [ 17.89000 | 100.09787 + 132.80561
Landcover
Natl-Grassland (%) 0.00000 7.47766 £ 6.29880
Natl-ShrubLow (%) 2.38954 1.80492 £+ 1.50412
Natl-Water (%) 0.00000 0.32077 = 0.59001
Reg-Ice (%) 0.00000 1.28005 * 3.54484
Substrate Data
%Bedrock (%) 0 00
%Boulder (%) 2 66
%Cobble (%) 60 57 £ 15
%Gravel (%) 3 2+3
%Pebble (%) 35 34 £ 16
%Sand (%) 0 0£0
%Silt+Clay (%) 0 0+1
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CABIN/RCBA

Habitat Description

Variable MORO002 Predicted Group Reference
Mean £SD
D50 (cm) 7.85 24.05 + 35.66
Dg (cm) 7.2 23.0 £ 33.8
Dominant-1st (Category(0-9)) 6 61
Dominant-2nd (Category(0-9)) 5 61
Embeddedness (Category(1-5)) 4 4+1
PeriphytonCoverage (Category(1-5)) 2 21
SurroundingMaterial (Category(0-9)) 3 31
Topography
Reg-SlopelLT30% (%) 73.39946 20.01334 £ 7.41149
SlopeMax (%) 97.94038 488.94077 + 542.32910
Water Chemistry
Ag (mg/L) 0.0000250 0.0000018 + 0.0000013
Al (mg/L) 0.0499000 0.0078031 £ 0.0090962
As (mg/L) 0.0002500 0.0002735 £ 0.0001787
B (mg/L) 0.0250000 0.0127286 + 0.0135802
Ba (mg/L) 0.1810000 0.0677069 + 0.0514113
Be (mg/L) 0.0000500 0.0000043 + 0.0000039
Bi (mg/L) 0.0000500 0.0000018 + 0.0000013
Br (mg/L) 0.0500000 0.0303333 + 0.0788597
Ca (mg/L) 20.0000000 28.2142857 + 13.7707094
Cd (mg/L) 0.0000300 0.0000100 + 0.0000293
Chloride-Total (mg/L) 3.3600000 0.0000000 + 0.0000000
Co (mg/L) 0.0000500 0.0000075 £ 0.0000060
Cr (mg/L) 0.0002500 0.0001514 + 0.0001361
Cu (mg/L) 0.0002000 0.0001604 + 0.0001447
F (mg/L) 0.0500000 0.0876667 + 0.0847823
Fe (mg/L) 0.0350000 0.0101789 £ 0.0111495
General-Alkalinity (mg/L) 58.5000000 98.9704545 + 43.8308301
General-CarbonDOC (mg/L) 1.8300000 0.8383333 + 0.4040008
General-CarbonTOC (mg/L) 1.9600000 0.5586957 £ 0.6229060
General-Conductivity (HS/cm) 114.6000000 173.5150000 + 86.2502071
General-DO (mg/L) 10.4800000 10.7243478 + 0.8596502
General-Hardness (mg/L) 67.2000000 109.1853659 + 48.3470504
General-pH (pH) 7.8 8.0 £ 0.6
General-SolidsTSS (mg/L) 1.2000000 5.2717002 + 27.1908288
General-SpCond (pS/cm) 114.6000000 196.0710526 + 116.3908975
General-TempAir (Degrees Celsius) 12.5 7.2+ 5.7
General-TempWater (Degrees Celsius) 7.2000000 6.2042553 + 2.0993816
General-Turbidity (NTU) 2.3000000 0.4347619 + 0.5563328
K (mg/L) 0.5000000 0.3312424 + 0.1572675
Li (mg/L) 0.0015600 0.0009183 £ 0.0003795
Mg (mg/L) 4.2000000 7.8748571 £ 3.9958945
Mn (mg/L) 0.0023900 0.0007721 £ 0.0008518
Mo (mg/L) 0.0006200 0.0012835 + 0.0042333
Na (mg/L) 1.8800000 0.7930303 + 0.4756164
Ni (mg/L) 0.0002000 0.0001266 + 0.0001131
Nitrogen-NO2 (mg/L) 0.0050000 0.0049953 £ 0.0199967
Nitrogen-NO2+NO3 (mg/L) 0.0050000 0.0287300 + 0.0357249
Nitrogen-NO3 (mg/L) 0.0050000 0.0336397 £ 0.0328125
Nitrogen-TKN (mg/L) 0.0640000 0.0352941 + 0.0299453
Nitrogen-TN (mg/L) 0.0640000 0.0675581 + 0.0509763
Pb (mg/L) 0.0001000 0.0000179 + 0.0000156
Phosphorus-OrthoP (mg/L) 0.0025000 0.1105304 + 0.5208890
Phosphorus-TP (mg/L) 0.0150000 0.0031912 + 0.0087929
S (mg/L) 1.5000000 3.6625000 + 1.5619928
Sb (mg/L) 0.0001000 0.0000337 £ 0.0000157
Se (mg/L) 0.0002500 0.0002782 + 0.0002859
Si (mg/L) 1.0000000 2.0400303 + 0.8510321
Sn (mg/L) 0.0001000 0.0000300 + 0.0000407
S04 (mg/L) 4.5000000 13.3070732 + 13.0883468
Sr (mg/L) 0.1240000 0.0893414 + 0.0805860
Te (mg/L) 0.0002500 0.0000000 + 0.0000000
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Habitat Description

Variable MORO002 Predicted Group Reference
Mean £SD
Th (mg/L) 0.0000500 0.0000000 = 0.0000000
Ti (mg/L) 0.0025000 0.0003150 + 0.0001205
Tl (mg/L) 0.0000100 0.0000040 + 0.0000067
U (mg/L) 0.0001760 0.0003872 + 0.0002299
V (mg/L) 0.0025000 0.0001617 £ 0.0001537
Zn (mg/L) 0.0137000 0.0003724 + 0.0003377
Zr (mg/L) 0.0000500 0.0000500 + 0.0000000
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Field Crew: Fg,,,!i S Nemuey , § Thomeon, B \oduutSite Code: _ALX00|
Sampling Date (DD/MM/YYYY): 10 /09 [1071,

E/Occupatlonal Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA
CABIN Study Name: CBVJ & -Elk Local Basin Name: & [k _[diver
River/Stream Name: Alax ow\o\{,,( Cf’(,(,l& Stream Order: (map scale 1:50,000) l‘t

Select one: E TestSite [ Potential Reference Site

Geo raphical De criptionINotes )
ek on inm e m CO'\SMM\ Lone ; Wil permsion From

Sn\rq. Cwpet . \Jo\\v_CJ\ wp Hw:), C"OSA(A P che b crecle 3 walked d;un skrcon

lo Altrandes creel cotuonmee . St 270w .,.yahw-v-'\ of contlueng,
Ns & teny \93

Surrounding Land Use: ?check those present) Information Source: '\m\; MM‘DS
Forest O Field/Pasture O Agriculture [J Residential/Urban
O Logging %] Mining B4 commercial/industrial K other CP R‘Hl

H: Y
Dominant Surrounding Land Use: (check one)03 Information Source: V| sual , Map's
B Forest O Field/Pasture O Agriculture [J Residential/Urban
O Logging O Mining [J commercial/industrial O other

Location Data

Latitude: 44.6242% 7 N Longitude: - 4. 93019} W (DMS or@
Elevation: 1219.0 (fasl orﬁ) GPS Datum: & GRS80 (nasawasss) [ Other:

Site Location Map Drawipg
3 Pw/w (12 ol "

AB

)

Note: Indicate north
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Field Crew:'F\Luﬁ,ﬁ.qumveZ, T e, B.Ukaduwoddl Site Code: Al x Ol

" | sampling Date (DD/MM/YYYY): _(O [0q/2024

Photos

[ Field Sheet E(UDSt"(-J-’:lrlré/ Downstream E(Across Site [ Aerial View

[ Substrate (exposed) Substrate (aquatic) O other

REACH DATA (represents 6 times bankfull width)

1. Habitat Types: (check those present)
Riffle O Rapids [’ Straight run l—_\-}/PoollBack Eddy

2. Canopy Coverage: (stand in middle of stream and look up, check one)
O o% & 125% [ 26-50% O 51-75% O 76-100 %
3. Macrophyte Coverage: (not algae or moss, check one)
O 51-75% O 76-100 %

0% O 125% [ 26-50%

4. Streamside Vegetation: (check those present)

[ ferns/grasses Y shrubs [ deciduous trees [ Zoniferous trees

5. Dominant Streamside Vegetation: (check one)

[ ferns/grasses [ shrubs deciduous trees [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)

B/ 1 - Thin layer, no obvious colour (< 0.5 mm thick)

O 2- Yellow-brown to light green colour (0.5-1 mm thick)

gae (1-5 mm thick)

[J 3 - Patches of thicker green to brown al
rown algae (5-20 mm thick)

O 4 - Numerous large clumps of green to dark b

[0 5 - Rocks are mostly obscured by algal mat, extensive

long strands (> 20 mm thick)

Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA

Habitat sampled (check one): E/rifﬂe [ rapids [ straight run

400 pm mesh Kick Net % Preservative used: ___150 ‘D('O‘PVI |
Person samplin
sy i \ Sampled sieved on site using the
Sampling time (i.e. 3 min.) 2 oot “Bucket Swirling Method™:
: O ves NO
No. of sample jars |
fY i
Typical depth in Kick area (cm) 4 If YES, debris collected for aaac O
* Note: Indicate if a sampling method other than the recommended 400 pm mesh kick net is used.

l* l Environment and Environnement et
’ Climate Change Canada Changement climatique Canada

green, brown to black algal mass may have
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Field Crew: T. Vi, 6 Ramivez, F roqnson, B Wooduoehsite Code: _ALx 00\
Sampling Date (DD/MMYYYY): (o] 09/ 2024

WATER CHEMISTRY DATA Time:_ \2"(3 (24 hr clock) Time zone: _ M ST

4 Air Temp: Ly (°C) Water Temp: _{2=5 33 (°C) pH: 3.19
130.%

3q.y
Specific Conductance: 48" (usiem) DO: &% (mgll) Turbidity: ). 62 (NTU)

Check if water samples were collected for the following analyses:
D TSS (Total Suspended Solids)

A Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
X Phosphorus (Total, Ortho, and/or Dissolved)

= Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate)  [X] Other Da_lons
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

[ calculated from map
Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)

slope = vertical distance/horizontal distance =
OR

B Measured in field
Circle device-used and fill out table according to device:

@. Survey Equipment) b. Hand Level & Measuring Tape

Measuremecnts Upstream (U/S)

Downstream(D/S) Calculation

2Top Hairline (T)
2Mid Hairline (ht) OR
0-839 \. 096
bHeight of rod
“Bottom Hairline (B) et
®Distance (dis) OR - T 1NFH USdis+DSus=
*T-B x 100 ~ aUSdis=T-B aDSais=T-B 134 ]
DSn-USh=
Change in height (Aht) iy ,“.‘1 5 "‘
Slope (Aht/total dis) D0y
t us,, e DS,, .
AT i b 4
$USn EE DS,
/ v
Page 3 of 6
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Field Crew: T Vot . Camivez ,Fm«m, AL Ukl 80 Coder ALX OOl |
Sampling Date (DD/MM/YYYY): |0 )04 | 2024 l

Widths and Depth ;

Location at site: ' Vi (Indicate where in sample reach, ex. d/s of kick area)
A - Bankfull Width: L. (m) B - Wetted Stream Width: __ 8.1 2 (m)

C - Bankfull-Wetted Depth (height from water surface to Bankfull): 1,40 (cm)

Note:
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

\\L\ [ velocity Head Rod (or ruler): Velocity Equation (m/s) = V [ 2(AD/100) * 9.81]

\

v O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

5 P

&
S N m/Direct velocity measurements: [J Marsh-McBirney O Sontek or [J Other. Gloal Water”
< low Pyove

Distance from Shore (m)

Depth (D) (cm) 4\ 94 36 b B 29.6 A4

Velocity Head Rod (ruler)

Flowing water Depth (D1) (cm)

Depth of Stagnation (D2) (cm)

Change in depth @Dz-m‘) (cm)

Rotary meter

Revolutions

Time (minimum 40 seconds)

Direct Measurement or calculation

rTw
Velocity (V) (m/s) 080 | 080 | 050 | .30 0! oy (=== B
nME 0. 40 By 7 R
K 42.9 429 2
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Field Crew: F Ko pt S Ragmerez . (/lLan“.\;B,U»-\u«ll Site Code: ALY 00\
Sampling Date (DD/MM/YYYY): 10 /09 [10%Y

2. Surrounding/Interstitial Material
Circle the substrate size category for the
surrounding material.

SUBSTRATE DATA

1. 100 Pebble Count & Substrate Embeddedness

e e degiiing! Organic Cover ' 0
. u e intermediate axis (100 < i
(10’mcks) of substrate in t::l:.t(reamrﬁz‘:) P 0 ?:; ;"::r:'l ?:o::: .s:l::df;f o) C:;j
:\:;cglio? ;g;?:ﬁ;:a?r sand/silt/clay (particles < 0.2 cm) 0.2-1.6 cm (gravel) 3
+ Embededness categories (E): 1.6-3.2 cm (small pebble) B
(;«Sog;:;tslzd zm:edged =1 3.2-6.4 cm (large pebble) 5
i ? e _="‘ 6.4-12.8 cm (small cobble) 6
oy 5 reni 12.8-25.6 cm (cobble) 7
'Q)p Unembedded = 0 > 25.6 cm (boulder) 8
NS Bedrock 9
1 u, 5 26 6.4 51 .3‘ q 76 :} 3
2 7 1 T | %, %) 77 '
. 9 2.0 0 14
sl 4. S 2 A O |% | 6.\ 18 255
4 3 9 29 Vi) 54 ‘:}'_0 79 \27‘_
2 Ty 9 1107 o154 . 13'-8
(& 3| 60 % | 3.2 @[ 28 |0
O 112.2 ' 33 & | &g 2 | 17.5
& 1 7.9 JEREN B[ 6P sk 159
) % 1.7 ® 43 [0 ® | 213
° [10.6 % | |h.¥ 0 | ]3 % | 8.4
i e ) @ 7.1 W% | 319 = 24
2 | q y IR 62 ‘q\_o‘ 87 10--’5
18 []9.49 % | 10.3 63 7“6 88 3.9
| g9 ® | 4.6 64 25 89 71
15 7.4 40 3.\ 65 \ 90
16 |73 1 s | 3.¢ 66 255 =7 LSL‘%S
17 6‘9 42 [y 2 67 13.5 92 G\..3
:2 Gg ﬁ Z.1 gz) 8 [Upd® | 105
€. 6.% 0. 94 :
20 \ ‘\ 45 L!,.S 70 \:I’? 95 \i i
1 5% Q |46 £ G 71 9.3 96 70.4
2 | 7.4 1 3.6 2 ] %3 € 0.4 '
B | L6 oo T YW L . 5 i 2
24 73 49 3\‘1 74 2.6 99 G"*
25 . 2 50 9.\ 75 |0-F 100 a6 |

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Sampling Date (DD/MM/YYYY): 10 /09 /2024

AWLXOQ\

Field Crew: . m;\;x;: Ao et CrThonason 6 site Code:

SITE INSPECTION

Site Inspected by: __ Fynlcey  Wuik
! 4 —

Communication Information

lﬂﬁwrary left with contact person (include contact numbers)

Contact Person: PO A CON\ 1 Time checked-in: _ I AWM\

Form of communication: (] radio EYéell O satellite O hotel/pay phone I SPOT

Phone number: (343 ) 910 (24 g

Vehicle Safety
@/Safety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
IE/Equipment and chemicals safely secured for transport

B/Vehicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes:

Shore & Wading Safety

B{Nading Task Hazard Analysis read by all field staff

EWVadlng Safe Work Procedures read by all field staff

EAnstream hazards identified (i.e. log jams, deep pools, slippery rocks)
aoprowom N[  Snalew

%ppropriate footwear, waders, wading belt

O Belay used ) / A oo

Notes: [ cepec 1 P q\ovj \\'%\q\"’ onts
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Field Crew: - Vout S - Panuer , - Veamgon, o .Ukl Site Code: _A XL 003
Sampling Date (DD/MM/YYYY): |0 /00 ) 2024

(IZ_/Occupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA
CABIN Study Name: _Mmﬁ\v-__l_ocd Basin Name: E\\L 2‘\!(\/
River/Stream Name: .ALL&L\A& Coeele Stream Order: (map scale 1:50,000) 4

Select one: %est site [ Potential Reference Site

Geographical Description/Notes: ¥ _ | vuoal —y Albata ) Fale et dun
ot ocke  Lirkroa) (um off L; “’1 3 ( iaﬁm Y: |e“')+ a .

Ejrounding Land Use: (check those present) Information Source: V\Ml / p\“\’
Forest Field/Pasture O Agriculture ] Residential/Urban

Logging IjMining [0 commercial/industrial [ other £.&e varog / Camﬁ“’-"‘é

gyinant Surrounding Land Use: (check one) Information Source: \I is\n‘ /Ma?
Forest O Field/Pasture O Agriculture [ Residential/Urban
O Logging O Mining [0 commercial/industrial [0 other

Wak ieto Focest (ff& Carpgvod \o 1(\,, cmeLS&e i aloost YOm s

Location Data

Latitude: 91655630 N Longitude: - \14.33039 (DMSo
Elevation: \3\\ _(fasl or(a’sﬁ GPS Datum: [ GRS80 (vansawasss) [ Other:

Site Location Map Drawing R !
‘ N Qe Carge
v";w O_\@w"i‘
| \\
7
Al !
@ Uy S : Q
o AR —
\ ——
Hw3
ote: Indicate north
Page 1 of 6
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Field Crew: f K\)g{’ S Qam.m F —r(}\ryn'ﬂn o) Wk ol Site Code: ALy o’ I
Sampling Date (DDIMMAYYYY): 6 /04 ) 202 4 |

l;h;tos
M’:‘e'd Sheet E/Upstream [{Downstream B/Across Site [ Aerial View

Substrate (exposed) [ substrate (aquatic) O other

REACH DATA (represents 6 times bankfull width)

1 Habita[bT}des: (check those present)
Riffle [0 Rrapids m/S!raight run B/PoollBack Eddy

2. Canopy Coverage: (stayd in middle of stream and ook up, check one)
O o% 125% [ 26-50% O 51-75% [ 76-100 %

3. Macrophyte Coverage: (not algae or moss, check one)
0% 0O 1259% O 26-50 % O 51-75% [ 76-100 %

4. Slrear!?{e Vegetation: (check those present)
ferns/grasses shrubs deciduous trees E"ﬂ:oniferous trees

5. Dominant Streamside Vegetation: (check one) 7
O ferns/grasses [ shrubs [E/deciduous trees [ coniferous trees
6. Periphytofi Coverage on Substrate: (benthic algae, not moss, check one)
Jf - Thin layer, no obvious colour (< 0.5 mm thick)
[0 2- Yellow-brown to light green colour (0.5-1 mm thick)
[0 3 - Patches of thicker green to brown algae (1-5 mm thick)
[ 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[0 5-Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)
Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTE TE DATA
Habitat sampled (check one): [ rifle [ rapids [ straight run

400 pm mesh Kick Net * I I Preservative used: o a

[?erson sampling lF

2 Koy
[Sampling time (i.e. 3 min.) 2 :\3
\n\

Sampled sieved on site using the
“Bucket Swirlir;%yathod":

0 ves NO
If YES, debris collected for Qa/QC []

No. of sample jars [I

St (SN

[ Typical depth in kick area (cm) [ 4>
* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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Field Crew: EKo% S bntves M lhompsan, B Weduord Site Code: _ ALX 003

Sampling Date (DDMMYYYY): _j6 [0 | 2094

WATER CHEMISTRY DATA Time:_ 0345 (24 hr clock) Time zone: _ M ST

Air Temp: 2\3) (°C) Water Temp: 7-6 (°C) pHI_L

Specific Conductance: 230, 6 (usiem)  DO: UYL (mgi) Turbidity: 1.V  (NTU)

Check if water samples were collected for the following analyses:
M Tss (Total Suspended Solids)

) Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)

E{ Phosphorus (Total, Ortho, and/or Dissolved)

dMajor lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) Ef Other AN | ol J S

Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

O Calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)

slope = vertical distance/horizontal distance =

OR |
Mﬁeasured in field

deviee-used-and fill out table according to device:
a. Survey Equipment) b. Hand Level & Measuring Tape
Measuicments Upstream (U/S)

Downstream(D/S) Calculation

2Top Hairline (T) =
2Mid Hairline (ht) OR o ;
: 0536 0,9/~ )
Height of rod
2Bottom Hairline (B) — —_
bDistance (dis) OR . USdis+DSais=
’2!7) [Ov‘@ -~ y'
aT-B x 100 aUSus=T-B 2DS4s=T-B i
DSn-USh=
Change in height (Aht) 5 "L‘}S 5“‘
Slope (Aht/total dis) 0.02
‘ L Usdm & & Dsdlo »
1|US,, EE DS,
/ Al
Page 3 of 6
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Field Crew: Ra Son Site Code: _A1.X 0O3
Sampling Date (DD/MM/YYYY) lb /0% [ap0¢

Widths and Depth

Location at site: (Indicate where in sample reach, ex. d/s of kick area)
A-Bankfull Width: ). 6% () B - Wetted Stream Width: __/(> 09 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): ’\ L'}' 1 5 (cm)

Note:
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

O Velocity Head Rod (or ruler): Velocity Equation (m/s) = V[ 2(AD/100) * 9.81]
‘; O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

IQ/ Direct velocity measurements: [ Marsh-McBirey O Sontek or &Other Calavoa N \nJpdev”

Flow Probe
Distance from Shore (m) ‘l()\z 356 SLDU‘ 6'72 211}0

Depth (D) (cm) 26,5 3.0 | 228 1Ly 259

26.
Velocity Head Rod (ruler)
Flowing water Depth (D1) (cm) PP / ol "
Depth of Stagnation (Dz2) (cm) ﬂ(,s* 26, 0 9\%’0 11)\1 5 l é ’S

Change in depth (AD=D2-D1) (cm) LA g T sl
Rotary meter

Revolutions i QUS| _— -

Time (minimum 40 seconds) / - ,,/ /,// -

Direct Measurement or calculation

Velocity (V) (m/s) 06 o5 |08 |09 0.9 0.

~

Page 4 of 6
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Field Crew: T, i, - ¢t S Ra, ez, R, 'rh,,m_pm}_-v‘é’i{i"@édg ALX Q03

Sampling Date (DD/MM/YYYY): ID/ 09 / LY

SUBSTRATE DATA

1. 100 Pebble Count & Substrate Embeddedness

2. Surrounding/Interstitial Material
Circle the substrate size category for the

surrounding material.

Substrate Size Class

Category

* Measure the intermediate axis (100 rocks) and embeddedness Sgin:r:n?z::rsand silt or clay) (1)
(10 rocks) of substrate in the stream bed. 0.1-0.2 cm (coarse .sand) € ?)
. :‘:t;cgufeorac:ga:?g I::t(é:a:?r a2y 0.2-1.6 cm (gravel) 3
+ Embededness categories (E): 1.6-3.2 cm (small pebble) 4
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
;g:/. embedded:’/. 6.4-12.8 cm (small cobble) 6
] st | 12.8-25.6 cm (cobble) 7
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9
Diameter (cm) Diameter (cm) PIET CICTA ()
1 26 ‘q'. l 51 76 ]
2 | 8% & | VR 21 ¥ o™ | o 135
: \q/‘_l.‘,ﬁ 2 %f e 5.16 N
1 4 79
s T o5 ™ 5% 5 \L\:i 8 llg’?z
Sl 3 5[ By % | b 5 | o)
7 11.5 32 q 57 82 F
8 } [l 3 —-}67 58 % '2\ 83 Iéb —'}
" | 49 % | L0 [»® | bg Y
10 7'(/_ 35 j.q_ 60 g 6 85 5 ly_
{ X % | W6 5 | (v, I
12 6-8 37 2‘ 62 4, b 87 7:2
19 5.6 i i ® [ e v 69 » O
:: \i?:f iz 57.1 2: 0. $ol® | §F
. LO 90
® | a5 W% [% | g & L%,' 3 RS
T 2| \y,4 7 | 1.3 % [ 79
Ll Y ] el = g 8| 49
Bl 4.1 “1 g8 [D+® | g3 % | iy
v 5y ]| 59 Ll N % | 15,0
2| (3. % | 49 o le % | 142
22 N 47 7,{ 72 2.9 97 ,'9\
5 Sy ® 9 B 13,6 ® [ Ty
24 T 49 (! 74 \u_"‘\ % | \8§ 2 .
25 -7.01 50 tlz 75 L'.'S 0' 100 ”16 '1\

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Field Crew: _¥ \¢yid > Qam tr Vv . Tomson , | &V Slte Code:
Sampling Date (DD/I\W&AIYYYY) 10 /0 9 /2024

A% 0073

SITE INSPECTION

Site Inspected by: Funley ¥ Uitk
v A} G

Communication Information
mﬁnerary left with contact person (include contact numbers)

Contact Person: ﬂk 5\(\;3 @3( (X)‘kgﬁ Time checked-in: 4 .00

Form of communication: [ radio Ecell O satelite [ hotel/pay phone OJ SPOT

Phone number: ((43) _RA6=06245

Vehicle Safety
D/Safety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
Béquipment and chemicals safely secured for transport

II&ehicle parked in safe location; pylons, hazard light, reflective vests if necessary

=

N

Notes:

Shore & Wading Safety

[B4Vading Task Hazard Analysis read by all field staff

wvading Safe Work Procedures read by all field staff

%stream hazards identified (i.e. log jams, deep pools, slippery rocks)
O PFD worn

D{ppropriate footwear, waders, wading belt

O Belay used

Notes:

Dtef’ foo\ a\o«s va\é Lymk.

Q He nm} ch- b‘) Paliar
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Field Crew: T Lot ©, Ramiccz, ¢, wuayes, C wdfs Gode:
Sampling Date (DD/MM/YYYY): 09 /094 /2024

Bovo o\

& Occupational Health & Safety: Site Inspection Sheet completed (see page 6)
PRIMARY SITE DATA

CABIN Study Name: _ CRAWM - £ k

Local Basin Name:

E\K Rive v
L"

River/Stream Name: _ @w'\yin Cye

Stream Order: (map scale 1:50,000)

Select one:/m TestSite [ Potential Reference Site

Geographical Description/Notes-
Lo (veel woove OnfWencR  witw G\ R

DS o nwy 2 badog., by Esso Gas Stos oa

Surrounding Land Use: (check those present)

Information Source: PuSY R SHS \OCO\\ , OnVe resg

Elevation:

O Forest O Field/Pasture O Agriculture 7| ResndentlaI/Urban
O Logging I Mining A commerciallindustrial [ other

Dominant Surrounding Land Use: (check one) Information Source: A< obove
[ Forest O Field/Pasture O Agriculture [A4 Residential/Urban
O Logging [ Mining [J commercial/industrial [0 other

Location Data

Latitude: 50. 023 \UY N Longitude: - WA b613B W (DMS o{DD))

| 26 O (fasl or ias)

GPS Datum: [ GRS80 (vapsawesss) [ Other:

Site Location Map Drawmg
2\ o o
s &
/‘\-

Note: Indicate north

DNCes,
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[ Field Crew:ﬂéﬁ;‘u#zggﬁ__&ma&m site Code: _BOLOO |
Sampling Date (DD/MM/YYYY): 08 o4l 2024

Photos
[ Field Sheet B/Upstream [M Downstream [ Across Site [ Aerial View
[ substrate (exposed) [0 substrate (aquatic) [ other

REACH DATA (represents 6 times bankfull width)

1. Habitat Types: (check those present)
[ Rritfle O Rrapids m/Straight run 4 Pool/Back Eddy

2. Canopy Coverage: (sgyd in middle of stream and look up, check one) ;
Oo% 125% [ 26-50% O 51-75% O 76-100 % q
3. Macrophyte Coverage: (not algae or moss, check one)
™o % O 1-25% 0O 26-50% O 51-75% O 76-100 % g
4. Streamside Vegetation: (check those present) ‘H
ferns/grasses [ shrubs ¥ Geciduous trees [ oniferous trees ‘

5. Dominant Streamside Vegetation: (check one)
O ferns/grasses shrubs [ deciduous trees [ coniferous trees

R

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
9/1 - Thin layer, no obvious colour (< 0.5 mm thick)
O 2 - Yellow-brown to light green colour (0.5-1 mm thick)

SSERRE. TS 2

[0 3 - Patches of thicker green to brown algae (1-5 mm thick)
[ 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

O 5 - Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)
Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): [ rifle [ rapids [ straight run

400 pm mesh Kick Net * Preservative used: _ 50 pro g;l A%

i
sy ’Elu. '\"' Sampled sieved on site using the
Sampling time (i.e. 3 min.) 2 e ) “%:cket Swirling Method":

A Vaid E
No. of sample jars 1 ves K NO

If YES, debris collected for QA/QC [

Typical depth in kick area (cm) 3 5 ¢
the recommended 400 um mesh kick net is used.

*Note: Indicate if a sampling method other than

Page 2 of 6
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Field Crew: 4 v <G W .l Site Code: __ D1 00\
Sampling Date (DD/MM/YYYY): 0R /09 / 2024

WATER CHEMISTRY DATA Time:\2:\5 (24 hr clock) Time zone: _MST

Air Temp: 2"} (°C) Water Temp: _ 6.5 (°C) pH: 4.4]

Specific Conductance: 29\ .2 (us/cm)  DO: ?&4‘ (mg/ll)  Turbidity: _0- S2 (NTU)
T 10-82
Check if water samples were collected for the following analyses:
TSS (Total Suspended Solids)
Q’Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
M Phosphorus (Total, Ortho, and/or Dissolved)
¥ Major lons (i.e. Alkalinity, Hardness, Chioride, and/or Sulphate) ¥ Other___ANONS
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

[ calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)
slope = vertical distance/horizontal distance =
OR
E\Measured in field

ircle device used and fill out table according to device:
ey Equipment  b. Hand Level & Measuring Tape
ivieasurements Upstream (U/S) Downstream(D/S) Calculation

aTop Hairline (T) ~—
aMid Hairline (ht) OR " o
SO .20
bHeight of rod
—

aBottom Hairline (B)

bDistance (dis) OR | lg.ﬁ lﬂ : W USdis+DSais=

aT-B x 100 alUSdis=T-B aDSas=T-B &\é '4%
DSh-USh=

Change in height (Aht)

Slope (Aht/total dis) ' LOOFES.

g US., ol DS,. ¥
I us., ;|§ DS,,I
/ 3 7
Page 3 of 6
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Field Crew: % E. KU,ﬁSZ&:@ C.Hoshes C. McArthSite code: RO(OO]
Sampling Date (DDMMYYYY): O /B9 /2D a4

Widths and Depth Bf0.23
Location at site:@, J(O'P £ M(D.L k—-Ch anta (Indicate where in sample reach, ex. d/s of kick area) 2=\ =)
A - Bankfull Width: W€ (m) B - Wetted Stream Width: -_qi___ (m) wsS=lo-33
=05
C - Bankfull-Wetted Depth (height from water surface to Bankfull): q‘ (el sl .(em) Bwo 5
3.
Lk s
WY ¢n.S
——————
Note: B
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from

shore and depth are required regardless of method:
[ velocity Head Rod (or ruler): Velocity Equation (m/s) = V[2(aD/100) * 9.81]

[ Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

m Direct velocity measurements: OJ Marsh-McBirney K Sontek or [J Other.

60 (23 . 2.,¢a .02

Distance from Shore (m) e

FDepth (D) (cm) 0.1 |03 |036 |O.UG |0, (0 | — |0.2Q
Falocny Head Rod (ruler)
r Flowing water Depth (D1) (cm) T S B
F Depth of Stagnation (Dz) (cm) / " P
e Change in depth (AD=Dz-D1) (cm) = P

Rotary meter

Revolutions P D

F Time (minimum 40 seconds) M s P
[Euct Measurement or calculation
[ vty o O .50 8800 555507083344 |~ 0.5
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Cg |
Field Cremm\: S. Romiey C Hushe, , C. {0 Arih Gte Code: oloo)
L

Sampling Date (DDMM/YYYY): OF/OA/

Slope
SUBSTRATE DATA 2. Surrounding/Interstitial Material 03 [ /:S\' z,

Circle the substrate size category for the

surrounding material. y
Substrate Size Class Category i
1. 100 Pebble Count & Substrate Embeddedness m s ] 59 ;
* Measure the intermediate axis (100 rocks) and embeddedness < 0.1 cm (fine sand, silt or clay) 1 O i
(10 rocks) of substrate in the stream bed. 0.1-0.2 cm (coarse sand) Gz) ;q l }
* Indicate B for bedrock, § for sand/siltclay (particles < 0.2 cm) 02-16cm (gravel) 3 g
and O for organic material. o g 1
+ Embededness categones (E) 1.6-3.2cm (small pebble) 4 |
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
;g": em::cdie: =% 6.4-12.8 cm (small cobble) 6
% em ed= % |
25% embedded = % 12.8-25.6 cm (cobble) 7 q
Unembedded = 0 > 25.6 cm (boulder) 8 & |
Bedrock 9 ; i
Diame D Dia Dia |’
1 ?ﬁ() 26 0.9 51 1.2 1341 123
2 5.0 27 C.4 52 >3 7 (2.6 !
3 3 ‘S‘ 28 % 5 53 S\ 78 [ q
4 e B 29 2 54 17.) 1 [Re
> L 10,9 R G T 2.6 0 J0g  Hla
6 ) 31 &z 56 2.8 81 (0.3
7 fos l 32 H\ﬂ 57 8:3 82 Q,‘f ;
8 LS 33 3.9 58 Y.y 83 5.6 :
i B0 > | 106 o 2.9 2l L
Dl 3 -3 % Y. % 42 44 (8 1 2.0 ;
" lag || 36 2.9 61 7.3 8 .| \
12 3 . 4_ 37 1‘8 62 Z'§ 87 G’(ﬁ
B 4.2 o ot = S.\ ® -6
¥ o, %8 29 64 .6 S
15 1‘ I 40 S.} - 65 8-\ 90 q. ' < %_
16 Q.' 3 41 2.3 %/q 66 q;\ 91 6.6
L 2 ) 42 | iv Hett .1 2.9 2 |34
il 7Y T T s 1 28 R .,a
19 ) 44 N e 69 9 i 94 3 2 :
20 .4 -~ O |4 2.5 70 S‘_o 4 - 95 g'y ‘d
2. A s 1.0 n .3 10 (.33 1
2 | 7 47 3.2 72 . 7 14.4 '
8 [23 48 2.3 [ A 98 7-6
24 (. b 49 el 74 q_’ 6 99 21
25 2L 50 Lo 4|75 Lok | 100 6_%‘ -N
Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in i
order for the CABIN database tool to perform substrate calculations. :
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vl
FleldCrew: F-Xv.\} | S. Qam i t, O Wy aves O 18 v‘\"‘vSite Code: B010O)
Sampling Date (DD/MM/YYYY): _ 2024709/ 09
SITE INSPECTION

Site Inspected by: F} V\-\tv\, v d X
Communication Information
E/Itinerary left with contact person (include contact numbers)
Contact Person: __ Al r Shi (one) _V\J Time checked-in: ©8 390 Amn
Form of communication: [ radio el [ satellite [ hotel/pay phone [J SPOT
Phone number: (,43) B}po 62 )
Vehicle Safety

méafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
L—S}’quuipmant and chemicals safely secured for transport
ehicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes: | GS%O Qﬁv V,"j Lo¥

Shore & Wading Safety
EVWading Task Hazard Analysis read by all field staff

IS’Wading Safe Work Procedures read by all field staff

[D{stream hazards identified (i.e. log jams, deep pools, slippery rocks) \Jt Yan e GPL&

opFowom N /& Shullow
%ppropﬂate footwear, waders, wading belt
[J Belay used n /A Swhallow

Notes:

CABIN Field Sheet April 2023

Page 6 of 6

l* . Environment and Environnement et
' Climate Change Canada  Changement climatique Canada

Canada

e e VTN




/ Field Crew: 3 Houdres S._ . \1.sSite Code: RO\OO 2

Sampling Date (DDMM/YYYY): _08 /(4 [2024

Z]/ Occupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA

CABIN Study Name: (W Q - v Local Basin Name:
Boivin Cyes\ stream Order: (map scale 1:50,000)

o Rivev
U

River/Stream Name:

Select one:‘m/Test sitt [ Potential Reference Site

Geograémc;ICDescr tion/ :\ti)sa&\ea) e Bk, | &3(, %'\a\j e
Yrceﬁ UJQ\\L\VS m\\ \N 3\&W\am L:v: Y yas {rec

Surrounding Land Use: (check those present) Information Source: _{0SY v{sHS \neql \ On vt g

Z Forest [ Field/Pasture [ Agriculture [J Residential/Urban
JZ Logging J Mining [0 commercial/industrial - & other X Counteo Sral ) AV

Dominant Surrounding Land Use: (check one)
B Forest [ Field/Pasture O Agriculture
O Mining O commercial/industrial O other

Information Source: &S o 0V
[ Residential/Urban

(| Logging

hoC

Location Data
Latitude: S0.016%92% N itude: - \4.9369%w (DMs or@
Elevation: 13lb (fas! or fasl GPS Datum: [ GRS80 (Napsawasss) [ Other:

Site Location Map Drawing

Downsiveam \L\e'\ /] W B
k/bjgp i Ueg\wel

¢ i o LS peee FTTRY T
\ \ < C
W AN\ NE

i ! % %

CQ{EEV ¢ —

s
NoEwkd

@: Indicate north
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Field Crew:f Y ;_{3'; L { A!}gs ﬁ.ﬁmﬂ;\qz ,,C. M(Ar\\m_ Site Code: BSH 002
Sampling Date (DD/MM/YYYY): 08 /04 2004 . .

E?otos !,
Field Sheet m{Jpstream IJDownstream dAcross Site O Aerial View
Ms

ubstrate (exposed) [0 substrate (aquatic) [ other

REACH DATA (represents 6 times bankfull width)

1. Habitat Jypes: (check those present) /
Riffle O Rapids m/Straight run Pool/Back Eddy

2. Canopy Coverage: (stayid in middle of stream and look up, check one)

O o% 1-25% [ 26-50% O 51-75 % [ 76-100 %
3. Macrophyte Coverage: (not algae or moss, check one)
0% O 125% O 26-50 % O s51-75% O 76-100 %

4, Strear&s{é Vegetation: (checé?o/se present) lg/
ferns/grasses shrubs deciduous trees coniferous trees

5. Dominant Streamside VegetaItTi—;?'. (check one)

O ferns/grasses shrubs [ deciduous trees [ coniferous trees

6. Periphyton/Coverage on Substrate: (benthic algae, not moss, check one)
M - Thin layer, no obvious colour (< 0.5 mm thick)
O 2- Yellow-brown to light green colour (0.5-1 mm thick)
[0 3 - Patches of thicker green to brown algae (1-5 mm thick)
[0 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[0 5-Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick) S

Note: 1 through 5 represent categories entered into the CABIN database. /

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): riffle [J rapids O straight run

400 pm mesh Kick Net * Preservative used: ] A0 {zq\ a9/

b Wi X" Sampled sieved on site using the
Sampling time (i.e. 3 min.) S miﬂu\'c s “Bucket Swirling od”™:

O vyes NO
No. of sample jars i

If YES, debris collected for QA/QC []

Typical depth in kick area (cm) Q’O e

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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Field Crew: T Yo, i ( '“Wj\*s S awicer (. UeAdug Site Code: (10 (D2
Sampling Date (DD/MM/YYYY): 08 /0 9/ 2024

WATER CHEMISTRY DATA Time:(A - 2% (24 hrclock) Time zone: M ST
"o

Air Temp: bWs 9.0 (°c) Water Temp: WS ¢y pH___ 3. 83

Specific Conductance: _ 293 (usiem) DO:_ VU A5 (mgl) Turbidity: _ O: 6> (NTU)

Cé\reck if water samples were collected for the following analyses:
dT S (Total Suspended Solids)
itrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
Phosphorus (Total, Ortho, and/or Dissolved)
Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) ] other_ay: onS
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

[0 calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)

slope = vertical distance/horizontal distance =

OR ;
%asured in field

Circle device used and fill out table according to device:

2 Survey Equipment ) b. Hand Level & Measuring Tape

Measurements Upstream (U/S) Downstream(D/S) Calculation

e

aTop Hairline (T) L.

aMid Hairline (ht) OR

L BT

24% 0955 | 2135

bHeight of rod
aBottom Hairline (B) / ——
bDjstance (dis) OR USdis+DSdis=

(dls) 20.0 20, 0 e
aT-B x 100 oUSds=T-B oDSas=T-B 40.0
Change in height (Aht) Dsl""l@""
Slope (Aht/total dis) 0.02%

<« Us‘ﬂ > < Dsﬂ —»
I Us, z o
/ L)
Page 3 of 6
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e 1 Site Code: (01002
Field Crew: T.

% Sampling Date (DD/MM/YYYY): 08 109 2004

| Widths and Depth

Location at site: A S ‘et pf G 0¥@A_ (Indicate where in sample reach, ex. d/s of kick area)

1 A - Bankfull Width: 8. 65‘ (m) B - Wetted Stream Width: _&‘0_ (m)
| C - Bankfull-Wetted Depth (height from water surface to Bankfull): Y 2. &) (cm)

Note:
Wetted widths > 5 m

» measure a minimum of 5-6 equidistant locations.
Wetted widths <5 m

» measure 3-4 equidistant locations,

Velocity and Depth

Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

O Velocity Head Rod (or ruler): Velocity Equation (m/s) = + [2(AD/100) * 9.81]

O Rotary meters: Gurley/Price/Mini-Price/PropelIer (Refer to specific meter conversion chart for calculation)

Direct velocity measurements; [J Marsh-McBirney B/Sontek or O Other

Distance from Shore (m)

5.45
0,29 |oUb (025 |0.22 oy —

Depth (D) (cm)

Velocity Head Rod (ruler)

Flowing water Depth (D1) (cm) 57 S

Depth of Stagnation (D2) (cm)

Change in depth (AD=D2-D1) (cm)

Rotary meter

Revolutions

Time (minimum 40 seconds)

Direct Measurement or calculation

Velocity (V) (m/s) 0120 | 0.0 7% ol-\li“-lfo* 0.6t | — |, 820a

Page 4 of 6
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( ey . ; % , . :
| Sampling Date (DD/MM/YYYY): 8 Q] 2072 < ¥ Site Code: _ 0501 0OR
SUBSTRATE DATA 2. Surrounding/Interstitial Material

Circle the substrate size category for the
surrounding material.

1. 100 Pebble Count & Substrate Embeddedness .
Organic Cover

* Measure the intermed; e axi
(10 rocka) of . ro e sroam peq, " “">*3de0ess [0 om (e san, o ) ?
. Lr::j,%:?ora Jga:?:;z:l:é:alforsand/silt/cla)./ (particles < 0.2 cm) Li;'?: :nng:\:; sand) %
: Emgsgﬁg?e;s cabtetz%orie_s (E): }1_.6-3.20m(small pebble) l 4
75% em:e dg:d " %Ed =i | 3.2-6.4 cm (large pebble) [ 5
50% embeddeds= % | 6.4-12.8 cm (small cobble) | 6
25% embedded = % | 12.8-25.6 cm (cobble) | 7
Unembedded = 0 | >25.6 cm (boulder) | 8
[Edrock l 9
d 7.5 <t Sl % | 1Y LIz
: /1.2 T jpd | WE 93 ™ | 174
= 1 40 2 T T P L W T R
2.9 5 Tk @e % | Cof Sl IR, 34
> 1 3.8 | ™[ w4y | [%] 69 | [®] 24
& L% f 1| 5.0 f &> za7 [3]8 [ 44
| 49 L 170 g 5 [ 1.4 82 [ 4,4
87 229 1. OO gl el . & | 2
2 1o [ 15[ g7 "S5[® | ;4 LN
L | 4.4 | {Sad e & ] 85 | 2.3
D | 152 lva |28 [ ggf | Dl 39  3m[ES] 6.9 3
(2 | v 4 | 59 Y 7 | 9.6
1157 | (55 AN RN 8 | 7.9
¥ | 25 G ANY e | 38 8 | 14,4
[15 ] 3.3 | (%137 L jas | 5.3 ool K
[16 ] 1.4 | |9182 [ e T 944 @i &9 2
[7 | ¢q | 1991 n9  ['2]9 | &% . 9.3
[18 | |(.) | |® ] us l i ] 2 tovd
e | 24 | JuiFahless | |9 [ |g¢ il B
@3] M- [ ] GET g el X
ENTY R R YN O | 58
2129 | 136 l 2 | 1.4 o7 1.0
(2154 § [#[ gy | ] 8 ['W® | ,.¢
LEEY A AT SR ® | 125
= gt ST w28 1 1% £ T

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in

order for the CABIN database tool to perform substrate calculations.
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Field Grew: Fdateu ¥k Saci, Cltad  Cawtron b, Site Gode:
Sampling Date (DD/MM/YYYY): ___ 08 [0/ 2024

SITE INSPECTION

Site Inspected by: F\-.J niey 1<l \\{]‘&'

Communication Information

Bﬁnerary left with contact person (include contact numbers)

Contact Person: Bheswia Coane V\‘ Time checked-in: B304

Form of communication: (I radio Mcell [ satellite [ hotel/pay phone (1 SPOT
Phone number: (1) 8% LIUS

Vehicle Safety
&éafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
B’Equipment and chemicals safely secured for transport

Iﬁ/ehicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes:

Shore & Wading Safety

EP«Iading Task Hazard Analysis read by all field staff

& Wading Safe Work Procedures read by all field staff

B/Instream hazards identified (i.e. log jams, deep pools, slippery rocks)
OPFDwom N /P Chat\ow

%ppropriate footwear, waders, wading belt

OBelayused pN /x quatlo W
Notes:
Page 6 of 6
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Field Crew: F_ K m‘f‘f’; S] mﬂ—w Site Code: __ CO O (

Sampling Date (DD/MM/YYYY): 69 I 69 ! 202Y¢

B/ Occupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA
CABIN Study Name: C ﬂ WQ 0 EIK Local Basin Name: E ’k R ; Ve
River/Stream Name: Cm‘ CF < K Stream Order: (map scale 1:50,000) ’-s

Select one: Eﬁ'est site [ Potential Reference Site

Geographical Description/Notes:
SWe vhw Vavd Ave briat and Yrann by deye C cerd sg
Yo Sorcorwustis a;wd VWA G SON

Surrounding Land Use: (check those present) Information Source: 4 (¢ ¢al \

ljFO rest O Field/Pasture [ Agriculture Eﬂ]Residential/Urban . .
%gging O Mining [0 commercial/industrial m/Other y / w
Dominant Surrounding Land Use: (check one) Information Source: As av e

O Forest O Field/Pasture O Agriculture E{ResidentiallUrban

O Logging O Mining [0 commercial/industrial O other

Location Data

Latitude: 494, 44 57 yi Longitude: - //5, O 6% (DMS

Elevation: 99 A (fasl or ad)) GPS Datum: ['GRS80 (RAps3wasss) [] Other:

Site Location Map Drawing

Note: Indicate north

% Page 1 of 6
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Field Crew: __ £, ¥u '\\\“-\- y S. Powaice X, 8 wosdlworh,  Site Code: COL 0o\
Sampling Date (DD/MM/YYYY): __ ©9 /A /202w

g

Photos
& Field Sheet B/Upstream D/Downstream Ilg/}aoss Site O Aerial View
E/Substrate (exposed) [ substrate (aquatic) Other A 002

7

REACH DATA (represents 6 times bankfull width)
1. Habitat Types: (check those present)
L4 Riffle [ Rapids [ Straight run [&Pool/Back Eddy

2. Canopy Coverage: (stand in middle of stream and look up, check one)
Oo% ©&125% O 26-50% O 51-75% O 76-100 %

3. Macrophyte Coverage: (not algae or moss, check one)
0% O 125% O 2650% O s51-75% [0 76-100 %

4. Streamside Vegetation: (check those present)
[ ferns/grasses shrubs M deciduous trees [ coniferous trees

5. Dominant Streamside Vegetation: (check one) <
O ferns/grasses [ shrubs E/deciduous trees [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
[ 1 - Thin layer, no obvious colour (<-0.5 mm thick)
[J 2 - Yellow-brown to light green colour (0.5-1 mm thick)
[J 3 - Patches of thicker green to brown algae (1-5 mm thick)
[Q/ 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[J 5 - Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)

Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): M rifle [J rapids O straight run

I 400 pm mesh Kick Net * I Preservative used: !2 Qrd P | 0.94 .

li X .
FPerson e Sovai (awni ez | Sampled sieved on site using the
Sampling time (i.e. 3 min.) P “Elcket Swirlir% Method”:
1}
YES NO

No. of sample jars
\ If YES, debris collected for Qa/QC [

Typical depth in kick area (cm)

12 o
* Note: Indicate if a sampling method other than the recommended 400 pm mesh kick net is used.

Page 2 of 6
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Field Crew: __IF, Ky, ; 4'| S, Rawmiiez, Site Code: __ CO|_ 00 |
Sampling Date (DD/MM/YYYY): __ (09 [ 09 T/ 204

WATER CHEMISTRY DATA Time:_ )4 : 3 2 (24 hr clock) Time zone: WST
Air Temp: 0,2 7. 6 C)water Temp: _ | F.b  (°c) pH: 8.3F
Specific Conductance: 229, 2us/cm) DO:_ 10. Q[t (mg/L)  Turbidity: _ |, S5 (NTU)

Check if water samples were collected for the following analyses:
SS (Total Suspended Solids)
Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
Phosphorus (Total, Ortho, and/or Dissolved)
[ Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) B/Other Pnton S
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

O calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)

slope = vertical distance/horizontal distance =

OR
m/Measured in field

Circle device used and fill out table according to device:
¥e pment_~b. Hand Level & Measuring Tape
Measurements Upstream (U/S) Downstream(D/S) Calculation

2Top Hairline (T) S e
aMid Hairline (ht) OR
.ok 1,250
bHeight of rod
aBottom Hairline (B) o ——
*Di i USais+DSas=
Distance (dis) OR \O. 3\5 \O. ll-b azo ;H
aT-B x 100 alUSdis=T-B aDSus=T-B :
DSh=-USh=
Change in height (Aht) O .\ By
Slope (Aht/total dis) 0. 009
e UsS,. &l = Ds,, >
1 Us,, 5': DS,
I = "
Page 3 of 6
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.48 q
D Al 1
FieldCrew: F. Xu\ Y  S. Ram (e 8. unodwoi-t Site Code: C )\ 0O
S 7
Sampling Date (DD/MM/YYYY): 04/0a/202%
Widths and Depth
Location at site: _©Wd A\ € o€ i (Indicate where in sample reach, ex. d/s of kick area)
A - Banidull Widtn: | B0, b B - Wetted Stream Width: __\ 4, 70U _(m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): ‘ .65 (cm)

Note:
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

T il it I R T MR R . il " " s K MOGETL TN Sl SASD

Velocity and Depth {
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

E/Velocity Head Rod (or ruler): Velocity Equation (m/s) = V[2(AD/100) * 9.81]
O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

[ Direct velocity measurements: O Marsh-McBirney O Sontek or [J Other.

Distance from Shore (m) a,_*S q_'c'o .)038 q. L0 ’ii _—

oepn @ e 286 4.0[5y | g0 [Ba]l e

Velocity Head Rod (ruler)

O SEOW SN T

Flowing water Depth (D1) (cm) Wb 5] 5.2/%2 | $.0
Depth of Stagnation (Dz2) (cm) ] 8.{ "h 0 5 : ..’, q‘ 0 6 é\ - i
Change in depth (AD=D2-D1) (cm) @) o.lo] o7 o &2 é
Rotary meter
Revolutions ” e 7 7 s vl
Time (minimum 40 seconds) / P P o > -
Direct lliuunmom or calculation
Velocity (V) (ms) O |ow|0ol o || — |08
Page 4 of 6

" i1+1
Boll Sromnied . Evoveners o Canada




Field Crew: WM&& code: _ (ol 00\

Sampling Date (DD/MMAYYY): Q9 0% '/QQ.ZL‘;F

2. Surrounding/Interstitial Material
SUBSTRATE DATA Circle the substrate size category for the

surrounding material.

1. 100 Pebble Count & Substrate Embeddedness 0 : =t
rganic Cover 0
. ::gam ;hef intgrmediate axis (100 rocks) and embeddedness < 0.1 cm (fine sand, silt or clay) 1
: . of substrate in the s1rearr.\ bed. : 0.1-0.2 cm (coarse sand) @
ga:c;cgt?orB ;::grat:ia:rr;‘o;ké r?a:?r sand/silt/clay (particles < 0.2 cm) 0.2-1.6 cm (gravel) 3
» Embededness categories (E): 1.6-3.2 cm (small pebble) 4
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
;g://: ::gg::j;/ 6.4-12.8 cm (small cobble) 6
25% embedded = / 12.8-25.6 cm (cobble) 7
Unembedded =0 > 25.6 cm (boulder) 8
Bedrock 9
Diameter (cm) Diameter (cm) Diameter (cm) Diameter (cm) E
T % | J0 5 4.9 | 55
MY 7 Ay [3yl® [ )8 (%7 | £14  [0°
] 52 B 2 = 23 ® [ 4g
3 L9 29 10.77 54 6.7 79 Qé o
2 b A s 8 G = Yy el 2.9
g LS [+ | %% . .0 8 | 5.1
4 0.8 e V6.4 o 6.7 i %.&
8 4.9 Lo 79 i s 8 ] 1%
s 2.2 % 1,9 ® | 2 % | 4y
10 | 6 35 Y. 1 60 (7 4 85 E )
a 1. b = T [ Mme | (48] [® 1 ¢,
14 LX ul 9. 62 S 4485 [ £.a
13 L 38 PSR 63 27 88 il-:|
" 5.9 il adll B Ve @l 3.6 ]
18 1.9 &0 L\t = T\ 0 v i
16 Q'AS 41 |5 R 66 29 91 ?Hl 2
17 J’:)g Jﬁ 42 ' 67 “1.73 92 4.\
i W 3 43 12.9 =1l |e B [ jnu
® | 2p.1 “ 1 9.2 & 9 [hdw 7,
-l e ot N9 s | 29
£l b6 %1 8 (X" | So % | 9,7
= 2.y R o 7 | 4%
3 1 16.\ 41 A% i 5.5 % | 4o
24 \\'7 49 2.t 74 5‘6 99 9.2
25 \\\.5 50 T8 75 o g 100 E.5

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Field Crew: F\ kvl J)“}’ 5 Rayn, g or [/ Site Code:
Sampling Date (DD/IMM/YYYY): _ 09 /99 /60 ¢4

CC)L OO'

SITE INSPECTION

Site Inspected by: F 2 K 14.‘ b*

Y
L4

Communication Information

Itinerary left with contact person (include contact numbers)

Contact Person: Time checked-in: \g '.912

Form of communication: (J radio M/cell O satellite [ hotel/pay phone (1 SPOT

Phone number: ()G,9) E\:&:’) :QSH_"'I‘

ye Safety
Safety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)

IJ uipment and chemicals safely secured for transport
Vehicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes:

Shore & Wading Safety
ading Task Hazard Analysis read by all field staff
m&adlng Safe Work Procedures read by all field staff
QAstream hazards identified (i.e. log jams, deep pools, slippery rocks)
OPFDwom NA
Appropriate footwear, waders, wading belt

[ Belay used NA
Notes: | gds ol O\ﬂue n Skfean®

Page 6 of 6
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Field Crew: _T, KyuA . S, Qawn(e?,_' & . wsed worhh Site Code: CoLoo3
Sampling Date (DD/MM/YYYY): 09 /0 9 /2024

E( Occupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA
CABIN Study Name: __C &\ O -EWs Local Basin Name: E\L @ivev
River/Stream Name: Coa) Cveer Stream Order: (map scale 1:50,000) |

Select one: B Test Site [ Potential Reference Site

Geographical Description/Notes:
Cowan Low \N\_Q(('\St\)@' Wea d wvp MIViSey Fe past Tk
oSt NooZ- , coreni oei) for i W siopm or coo) ¢ et
ToWoW 40 Vef4, Conhinte A0 POt o (i ghh R wedal e e
pesY (gt -gidt yurn oCE +o momscfQ-Fo\\ow NazHieg —m\o’{ Crodn

Surrounding Land Use: (check those present) Information Source: yisvol _\oc al poWNo O YO| \d
M Forest [ Field/Pasture O Agriculture [ Residential/Urban S'\*(;v‘ u“,‘?%.ﬁ
Logging [ Mining [0 commercial/industrial Bd other _wo % / Snawwibly
Dominant Surrounding Land Use: (check one) Information Source: As a'wove

B Forest O Field/Pasture O Agriculture [ Residential/Urban

[ Logging [ Mining [0 commercial/industrial O other

Location Data

Latitude: 49 - 452853N Longitude:- 1'4. 8311 w (DMs or@
Elevation: | 3 3% (fasl ormasi) GPS Datum: [ GRS80 (Apeawass4) [ Other:

Y R 2
Site Location Map Drawing | 1 \ | / i /
P i ¢ o

«c 1 lop . TEEINEY 4

// %"\ QNI Aev

y !
. ! alde
Pl e / bushs
.// / Q /I \W \oq | v
2 g o : /4 ( |
Su <—»>/’/‘1\0‘:’5L i e Pf ’ \/ ] Liac
<, fewig ] g

Cg‘;\“\a k

\
Note: Indicate north /( T
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Field Crew: __F. Kv\\\;-\»‘ =N \Z,am'\ct?,,r B wooauart,  Site Code: ColL O3
Sampling Date (DD/MM/YYYY): _ ©QA (o0 9 /20244

Photos
[MField Sheet mfﬂp/stream [@Downstream [WAcross Site O Aerial View
MSubstrate (exposed) O substrate (aquatic) ] other

REACH DATA (represents 6 times bankfull width)

1. Habitat Types: (check those present)
©Rife [l Rapids  [Staightrun [ Pool/Back Eddy

2. Canopy Coverage: (stand in middle of stream and look up, check one)

O o% O 125% 0O 26-50% 51-75 % [ 76-100 %
3. Macrophyte Coverage: (not algae or moss, check one)
&M o% O 125% O 26-50% O 51-75% O 76-100 %
4. Streamside Vegetation: (check those present)
ferns/grasses [}/ shrubs B/deciduous trees E’coniferous trees

5. Dominant Streamside Vegetation: (check one)
O ferns/grasses shrubs [ deciduous trees [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
B/ 1 - Thin layer, no obvious colour (< 0.5 mm thick)
[0 2 - Yellow-brown to light green colour (0.5-1 mm thick)
[0 3 - Patches of thicker green to brown algae (1-5 mm thick)

[0 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

long strands (> 20 mm thick)
Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): B4 rifie [ rapids O straight run

400 pm mesh Kick Net * Preservative used: \Sogfgpg‘ \ Af)+

P amplin ;
oy S. Ramnirez Sampled sieved on site using the
Sampling time (i.e. 3 min.) B “Bucket Swirling Method":

MmN
No. of sample jars 1 O ves ® nNo

If YES, debris collected for QA/QC O

Typical depth in kick area (cm) Bcwm

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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Field Crew: __E. Kud, S, Raricer, &.Wundwodhsite Code: __ LOL a3
Sampling Date (DD/MM/YYYY): __ (0% ! 0 /202 ¥

WATER CHEMISTRY DATA Time:_4 .29 (24 hr clock) Time zone: MST_
Air Temp: / (> . g (°C) Water Temp: B (°C): pH: 3 Fb
Specific Conductance: O0- | (ps/cm) po: \0.13 (mg/L)  Turbidity: 1. 1% (NTU)

Chgck if water samples were collected for the following analyses:
/'SS (Total Suspended Solids)

Aitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
hosphorus (Total, Ortho, and/or Dissolved)

Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) E/Other A NIOGAS
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN sments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

[ calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),

distance between contour intervals (horizontal distance) (m)

slope = vertical distance/horizontal distance =

OR
Measured in field
Circle device used and fill out table according to device:

Calculation
2Top Hairline (T)
aMid Hairline (ht) OR D, Ll

=L

Ll 6T
®Height of rod Q—% MAE b 93
*Bottom Hairline (B) , ey i

bDistance (dis) OR RBE |5 A% ety 10y USimtB e

*T-B x 100 aUSas=T-B aDSds=T-B or s ol

Change in height (Aht) DSn-USn= 0, 39
. o.ofl

Slope (Aht/total dis) P !1-

us,, DS,

v
3

v

D sm

Page 3 of 6
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Field Crew: . Xuiyd | S Cewieez , B woodwohsie coge: CoL DI
Sampling Date (DD/MM/YYYY): 09 /09 [ 2024

Widths and Depth

Location atsite: DS end of kick (Indicate where in sample reach, ex. d/s of kick area)
A - Bankfull Width: 3\ (m) B - Wetted Stream Width: 2.21 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): C.¢) (cm)

Note:
Wetted w@dths >5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations. 6 'b 6

Velocity and Depth
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

EZ/VeIocity Head Rod (or ruler): Velocity Equation (m/s) =V [ 2(AD/100) * 9.81]
| Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

[ pirect velocity measurements: (0 Marsh-McBirney (] Sontek or O Other,

Distance from Shore (m)

Depth (D) (cm) 7.25| & %o| ¥.90 !@6 2,30 b.43

Velocity Head Rod (ruler)

Flowing water Depth (D1) (cm) 2,2 %750 w20 13.3] 2 20
Depth of Stagnation (Dz2) (cm) 92,95 4. &; 4.2 | 13, 6 2.9
Change in depth (AD=D2-D1) (cm) 0.05| 0.0% O 0.30 | o.10
Rotary meter
Revolutions el el il a2 P
Time (minimum 40 seconds) g [l Ll P
Direct Measurement or calculation
Velosty (V) (i) 0.10 | 000| © |0o8 | o o.084 |
Page 4 of 6
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Field Crew: _¥_ \40'\\\;-\- ‘ﬂ. thmmrez., B A gedworti Site Code:

COROS
Sampling Date (DD/MM/YYYY): ()9 /o‘i / 102y

2. Surrounding/Interstitial Material
Circle the substrate size category for the
surrounding material.

SUBSTRATE DATA

1. 100 Pebble Count & Substrate Embeddedness Organ SB S Catgory
* Measure the intermediate axis (100 rocks) and embeddedness < 0.1 cm (fine sand, silt or clay) 1
(10_r0cks) of substrate in the stream bed. 0.1-0.2 cm (coarse sand) 2
* Indicate B for bedrock, S for sand/silt/clay (particles < 0.2 cm) 3
and O for organic material. 341, o orave) ( 2)
+ Embededness categories (E) 1.6-3.2 cm (small pebble) b
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
75% embedded = % 6.4-12.8 cm (small cobble) 6
gg‘j: ::m:::i/; 12.8-25.6 cm (cobble) ¥
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9
Diameter (cm) Diameter (cm) Diameter (cm) E Diameter (cm)
1 2. 26 V.2 ~ O 5 U 9 76 &,
2 QL 27 G q 52 Y.y 4 016
3 1Y 28 13 53 LS 78 1.5
N S 0 . 0 5 Y IR %
2 Y ) T A s LY 5 5./
L4 2.b 21 Guid 7 LY 21 57
8 6.8 = 1 e 5,6 s ad
2 0 34 T 56 2.2 M 28
10 6.8 35 9 &l ‘,,,L 60 5.9 85 %9
L w5 RN LI W1
12 A5, ¢ 37 !g,q, 62 -5_'| 87 L4
B\ | La & 5D ]
1 4.0 = (5.% = 3.2 x0/% | ¢
s 2,6 o ), ] ® 53 i X, 2
® [ 200 il T ol 30 "1 99 ko
7S i T % A % 1.9
18 1.) & o I 10 2 i ).\ " 2.1
19 6.5  Hous 5.1 21 S9 = £.6
20 a4 45 \i9 L 170 0 95 .y
21 | Ay % 2.4 |-t ] &5 ® | &F
2 | Q.4 T 4. 7] ald 7| &
3 | 25,3 @ 9.9 b R g
24 ~ '8 49 g‘S 74 ?‘q 99 6S
5 | ww =] g% o bl B ' P

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
arder for the CABIN database tool to perform substrate calculations.

Page 50of 6
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Field Crew: ¥. \(vi\,-\.‘ S. Pamic e N B, Woodwortha  Site Code:
Sampling Date (DD/MM/YYYY):  0a / 09 /2024

GoLoon?

SITE INSPECTION

Site Inspected by: E\% o\ aq Ky \\\\ X

Communication Information

Ef Itinerary left with contact person (include contact numbers)

Contact Person: chaot  Puaha & Time checked-in: __ < am

&)
Form of communication: [ radio Eéll [ satellite [ hotel/pay phone IQ'§POT

Phone number: (2¢p ) 373 oMY

Vehicle Safety
E’éafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
Iquuipment and chemicals safely secured for transport

l?@hicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes:

Shore & Wading Safety

N'Wading Task Hazard Analysis read by all field staff

N{Vading Safe Work Procedures read by all field staff

B/Instream hazards identified (i.e. log jams, deep pools, slippery rocks) (—3\\\9 Pc(v\
opFDwom N/A  swallow

YAppropriate footwear, waders, wading belt

O Belay used N /ﬂ SY\((“ON

Notes:

\l"\ avallow Plaws

Page 6 of 6
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Field Crew: 1. \cu;;“\' S, Rami(uit : cm\om?son " 6_wt"’s"i‘t;*cgde: L\too\
Sampling Date (DD/MM/YYYY): 24 /o9 /2024
7 7 57 4

m Occupational Health & Safety: Site Inspection Sheet completed (see page 6)
PRIMARY SITE DATA
CABIN Study Name: CRWG - E \\4 Local Basin Name: E\\L \Z‘V*’V

River/Stream Name: I 2 QQ ( vee\X

Select one: IZI TestSite [ Potential Reference Site

Stream Order: (map scale 1:50,000) 3

Geographical Description/Notes: gEvor. \Ow Vs trom \nw’, Y Liz (reel

%‘L\Of y U’S 4\« »\en?ev e \OC_,)O]CV.

Surrounding Land Use: (check those present) Information Source: V\S\JCA\ > \o( q\
m\Forest O Field/Pasture O Agriculture £ Residential/Urban

U Logging [ Mining O Commercial/industrial 4 other ée cceahava \ / Provive “'

P)v\(

Dominant Surrounding Land Use: (check one) Information Source: \*\S\Jq\ ; \0(0\
4

N Forest O Field/Pasture [ Agriculture [0 Residential/Urban

O Logging [ Mining O commercial/industrial [J other

Location Data

Latitude: 9. F31164 N Longitude: - 115. 07159 W (DMs o

Elevation:qm .0 (faslor asl) GPS Datum: ] GRS80 (NAD83/WGSB4) O other:
N’

Site Location Map Drawing

ElL Rivey

Hwy RRIDEE

Note: Indicate north ( \ l’

: Page 1 of 6 @uw‘ e
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Field Crew: 1. V. % :F
Sampling Date (DD/MM/YYYY): 24 | (9] 2004

) |\ site Code: 12 00)

Photos P '
MF' Id Sheet |
E(Slzb t B/Upstream E(Downstream m/Across Site O Aerial View ‘
strate (exposed) O substrate (aquatic) [ other A\QQQ |
REACH DATA (represents 6 times bankfull width) | i
1. Habitagypes: (check those present)
Rifle  [J Rapids Straight run o Pool/Back Eddy
2. Canopy Coverage: (sé?ld in middle of stream and look up, check one)
O o% 125% [ 26-50% O 51-75% 0 76-100 %
3. Macrophyte Coverage: (not algae or moss, check one)
0% O 125% 0O 2650% 0O s5175% [ 76-100%

4. Streamside Vegetation: (check those present) ;
ferns/grasses E(shrubs l]/deciduous trees [iconiferous trees
5. Dominant Streamside Vegetation: (check one)
[ ferns/grasses O shrubs [Z/deciduous trees L] coniferous trees

PO -

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
O 1 - Thin layer, no obvious colour (< 0.5 mm thick)

O 2 - Yellow-brown to light green colour (0.5-1 mm thick)
3

T

- Patches of thicker green to brown algae (1-5 mm thick)
O 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[0 5 - Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)

Note: 1 through 5 represent categories entered into the CABIN database. v
¥ CA\VWAYPS o e S’*\N:jﬂ a\gec\ Rres e
Q

BENTHIC MACROINVERT[;BRATE DATA SpoceaTeally

Habitat sampled (check one): rifle [ rapids [ straight run
400 pm mesh Kick Net * Preservative used: /V,bo(\DVO?\% \ qq/.
Pesruaale T\; “\ul v,u;'\‘\' Sampled sieved on site using the
Sampling time (i.e. 3 min.) \ %l N J “%Jcket Swirling Method”:
oot YES NO

No. of sample jars

: — ‘ If YES, debris collected for QA/QC [
Typical depth in kick area (cm) IS cwn

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

X pien 59\1* e sweens L emnnels grounst (ock¥] Sl and
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Field Crew:{. V.. \*,ua.m‘n T Thasen R . (Lieduody Site Code: |12 0O
Sampling Date (DD/MMIYYYY) 24 04 ] 2024

WATER CHEMISTRY DATA Time:_\2:30 _ (24hr clock) Time zone: JAST

Air Temp: __2\. D (°C) Water Temp: __\\. \ cc) pH:__ 822
Specific Conductance: 645  (us/em) DO:_19.33  (mg/l) Turbidity: _2.1F (NTU)

Check if water samples were collected for the following analyses:
B/TSS (Total Suspended Solids)

Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
B Phosphorus (Total, Ortho, and/or Dissolved)

4 Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) Ij Other ‘AV\\O AR
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments. I

CHANNEL DATA {

Slope - Indicate how slope was measured: (check one) ;

[ calculated from map

Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)
slope = vertical distance/horizontal distance =
=4
Measured in field

Circle device used and fill out table according to deVIce

Measurements Upstream (U/S) Downstream(D/S) Calculation

aTop Hairline (T) /‘

aMid Hairline (ht) OR 0 B¢ |.239 \

bHeight of rod

aBottom Hairline (B) g / J

®Distance (dis) OR 12,35 \8. 5% USuis+DSais= J
0.4

aT-B x 100 aUSdis=T-B aDSdis=T-B D%Sm-USnF

Change in height (Aht) 0. 4)

Slope (Aht/total dis) / 0.0\ J

i
us ; YKF DS, ), O

N
4

Page 3 of 6
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Field Crew: .V w}}%&. Qu«-‘wz_. ¥ Thomin, R { Lh,ﬁ;or%ite Code: _ ) 12 M)
Sampling Date (DD/MM/YYYY): 24| (4] 200y

Widths and Depth

|
Location at site: Qp:\((ﬁm M\(\l\au Aqu

(Indicate where in sample reach, ex. d/s of kick area)

\ J
A - Bankfull Width: _\0-04%  (m) B - Wetted Stream Width: _b. &3 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): 18 cm (cm)

A . T
V1 V2 V3 V4 V5
D1 D2 D3 D4 D+5

. [ |

Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.

Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth

Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
;\?@nd depth are required regardless of method:

Velocity Head Rod (or ruler): Velocity Equation (m/s) = V [ 2(AD/100) * 9.81]
O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

O pirect velocity measurements: 00 Marsh-McBirney O Sontek or O Other.

Distance from Shore (m) 1.3 2.26 | 3.39| 482 | 5.65 |* 7

Dept D) Gm) 21.9 | 2+S[ b2 Wb | B.2 [~ |1bAY
Velocity Head Rod (ruler)
Flowing water Depth (D1) (cm) 3.8 123.5]-2 | NG | 8.2 g
Depth of Stagnation (Dz) (cm) 2.5 (2798 .3 [ N3 | g.3 P
Change in depth (AD=Dz-D+) (cm) 0% | 0.3 O« | 0" o-\ P
Rotary meter
Revolutions P Ve P e 7
Time (minimum 40 seconds) 7 / ~ P -
Direct Measurement or calculation
Velocity (V) (m/s) 0.330[0.293 | 0.140 | .40 0.140 i 0.206
Page 4 of 6
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Field Crew: 1. Vi) O Camves F Thorion , B Winnduodly Site Code: _LI12 001
Sampling Date (DD/MM/YYYY): 24 | (4] 2024

2. Surrounding/Interstitial Material

SUBSTRATE DATA Circle the substrate size category for the
surrounding material.
1. 100 Pebble Count & Substrate Embeddedness ey T e
*+ Measure the intermediate axis (100 rocks) and embeddedness < 0.1 cm (fine sand, silt or clay) 1
§1giro<t;ksa) ?f substrate in the stream bed. 0.1-0.2 cm (coarse sand) 2
. n - o
andcg ?or ogabr\?:m;r?a?r S 0.2-1.6 om (gravel) @j
- Embededness categories (E): 1.6-3.2 cm (small pebble) R i
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
75‘26 embedded = % 6.4-12.8 cm (small cobble) 6
gg,/’: o 12.8-25.6 cm (cobble) 7
t Nabsided =5 > 25.6 cm (boulder) 8
! Bedrock 9
! LT % | 4.6 5\ | 6.8 i 28
Ras- oo 7] 3.9 21 4.2 7| 1A
’5 2 163 B | \p.® &/] 3.3 Ty 78 5.9
] 2 8.3 29 \L 4 54 | (D 79 8.2
| )| .4 D |30 43 55 | 1.4 (8) 1.6 0
| 6 9 4 31 A 56 18.2 81 0.4
| " 1 \q = 98 7 | 5.0 ool BT
| = 1 3.4 B 03 [h® | 73 R
° | 2.4 % 1.2 JaE YA | 4
10 Fis 35 <. 60 ).5 85 2.4
| el e % 1 3.3 @ g.4 0 1% | ca
1 12 250 a7 5.4 o2 2.6 ik 1.8
j 13 E 2 38 86 63 2.5 88 2.9
! 14 .9 39 9.3 64 b-9 89 5.7
‘ B o\ 8 k)| 10.3 V4 (65 | <9 0 | 23.3
16 0L 41 4 q 66 0.8 o1 \3.2
' P T 2. L8 S 38 ® | 3.4 0
' LRET 43 4.3 8 | ¢ | 93 .2
! 19 q ‘lf 44 'b b q 69 q:.% 94 rz) Q
: \61.( \/2 45 \. 4 70 q_i% 95 %3
‘ 21 | 8.9 il . o B " 0.3
: 22 u.0 47 1.8 72 12.9© 97 4.2
23 bk 48 (0.2 73 4.7 98 c.0
1 @) 2.9 21 0.8 8 T b A A
25 1-3 50 2.4 & 8.6 0 @B) z$.2 Y2

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Field Crew: L\w}\; S . avaifed  E thowason e,.woodwf“éite Code: LizZ oo\

Sampling Date (DD/MM/YYYY): 24 /0q /2024

SITE INSPECTION

Site Inspected by: __ Fu ey Kyil
1} ~—

Communication Information

@’ﬁnerary left with contact person (include contact numbers)

Contact Person: __ Chact  Huanwes Time checked-in: _|2Z .00 BT
J

Form of communication: [J radio &cell O satelite [J hotel/pay phone (1 SPOT

Phone number: (260 ) 122 024+

Vehicle Safety
[U-Safety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
Mquipment and chemicals safely secured for transport

Mehicle parked in safe location; pylons, hazard light, reflective vests if necessary

Notes: Pa(v, Y \_\N\(é PU\\OU+ voadh ruor cree 26

Shore & Wading Safety

[DWading Task Hazard Analysis read by all field staff

IE’Wading Safe Work Procedures read by all field staff

[MMnstream hazards identified (i.e. log jams, deep pools, slippery rocks)
oPFDwom N /A

B/Appropriate footwear, waders, wading belt

O Belay used N /A

Notes: S\‘W“\i e OH difos(‘ks

CABIN Field Sheet April 2023
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Field Crew: E.&,&,S_EL_-Q_,MMM&_ Site Code: __| 12 003

Sampling Date (DDMMYYYY): 24 ) 04/9c0y

MOccupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA

CABIN Study Name: CRWQ-EW Local Basin Name: E L Civey
River/Stream Name: | 42‘ uy,\ CRC\( Stream Order: (map scale 1:50,000) _L

Select one:&Test Site  [J Potential Reference Site

Geographical Description/Notes: [,y ot ¢ Moo Terme Provicial 1k at tre Vit
?owm) Take dail Vs . Head b 4o cver Fuall yfs Yo sk

1
Surrounding Land Use: (check those present) Information Source: _\m\\_'__su_‘ﬂg)_

=

&Forest O Field/Pasture O Agriculture [ Residential/Urban

O Logging O Mining O Commerciallindustrial  EJ Other Q«w«\m s Tdand \«Ke
fnvl ) -\'(6\\ ’

Dominant Surrounding Land Use: (check one) Information Source: k;‘g‘i ;v\m l

mForest O Field/Pasture O Agriculture [ Residential/Urban

O Logging O Mining O commercial/industrial O other

Location Data

Latitude: 44.4®%0690 N Longitude: - 115-094321.w (DMS or@

Elevation: 1022 -0 (fasl or ’ﬁ\ GPS Datum: GRS80 GS84) O other:
Site Location Map Drawing '\ Visthor
N Pwkivﬂ Avear ;
~
QR\DEE g i :

Note: Ind' te north S\—K‘J&S
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FleldCrew.E,\lu}J\”, 1 Pamivez T, Thowsen, R od Slte Code: _L12003

Sampling Date (DDMM/YYYY): 7.4 ) (o | 224

REACH DATA (represents 6 times bankfull width)

15 Habitatm'l’)pes: (check those present) I{
Riffle [ Rapids Straight run Pool/Back Eddy

2. Canopy Coverage: (gpd in middle of stream and look up, check one)

O o% 125% [ 26-50% O 51-75% [ 76-100 %
3. Macrolg?y{e Coverage: (not algae or moss, check one)
0% O 125% [0 26-50% O 51-75% O 76-100 %
4, Strear&.?(e Vegetation: (check those present) [/
ferns/grasses shrubs deeciduous trees coniferous trees

5. Dominant Streamside Vegetation: (check one)
O ferns/grasses shrubs [ deciduous trees [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
1 - Thin layer, no obvious colour (< 0.5 mm thick) No\'t‘- L OWB

O 2 - Yellow-brown to light green colour (0.5-1 mm thick)
[0 3 - Patches of thicker green to brown algae (1-5 mm thick)
O

4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

Photos
Fi
Sle:ad it [ Upstream [ Downstream [ Across Site [ Aerial View
ubstrate (exposed) O] Substrate (aquatic) Homer B\ 0 A
J

Seor odi

shi 3 a)ﬁae \o)r«w

a\\‘-\ p‘.-( &—(_0\+

[0 5- Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have

long strands (> 20 mm thick)
Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one). rifle [J rapids O straight run

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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400 pm mesh Kick Net * Preservative used: i&o Loy \ A9/

: p RNy
Person samplin "

i F\m\e\] Vuik Sampled sieved on sité using the
Sampling time (i.e. 3 min.) 3 3’ et s “Bucket Swirling Method™
- O ves NO
No. of sample jars \
Typical depth in Kick area (cm) 35 If YES, debris collected for Qa/QC []
chn
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Field Crew: ¥ Lot S w22 Site Code: 12 003

Sampling Date (DD/MM/YYYY): 24 | 04 | ?_07_4

WATER CHEMISTRY DATA Time:__(8:03 (24 hr clock) Time zone: _\ST

Air Temp: 3. 8 (°C) Water Temp: ?ﬁ (°C)  pH: $:.92
Specific Conductance: 654 (uslecm) po:_\0-H1 (mg/lL)  Turbidity: _\.86 (NTU)

%& if water samples were collected for the following analyses:
SS (Total Suspended Solids)

\itrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
hosphorus (Total, Ortho, and/or Dissolved)
Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) E/Other Anion S

Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

O calculated from map

Scale:

contour interval (vertical distance)
distance between contour intervals (horizontal distance)

slope = vertical distance/horizontal distance =
E}‘/
Measured in field

(m),

Circle device used and fill out table according to devuce

Measurements

Upstream (U/S)

Downstream(D/S)

(Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).

Calculation

aTop Hairline (T) / 2
aMid Hairline (ht) OR a1
1.0%3%
bHeight of rod 0.4
aBottom Hairline (B) / /
bDistance (dis) OR \\.8\ na2 USdis+DSdis=
23.63
aT-B x 100 aUSdis=T-B aDSdis=T-B
DSnt-USht=
Change in height (Aht) 0.243
Slope (Aht/total dis) Oa QO \’),
Q\St - O o \Z
Usdli > g DS"" >
DS,,
/
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Field Crew: E.yﬂi\' lﬁ. Favaivez :metm e) Mook ually Site Code: L12 003
Sampling Date (DDMM/YYYY): 2.4 | 09) 202 4

Widths and Depth

Location at site: Domv\wam o(' yr'f\‘&fg a¥ea (Indicate where in sample reach, ex. d/s of kick area)
H H . P

A - Banktull Width: _ 10 Q2. (m) B - Wetted Stream Width: © - 2.0 (m)

C - Bankfull-Wetted Depth (height from water surface to Bankfull): Ll.l[,' R (cm)

Note:

Wetted w@dths >S5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth

Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

@/Velocity Head Rod (or ruler): Velocity Equation (m/s) = V[ 2(AD/100) * 9.81]
O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

O pirect velocity measurements: O Marsh-McBimey [ Sontek or O Other

Distance from Shore (m) \ O L S 40| S

. ; .0 i
Eapth(R):om} 10.S [ 2Vo [ 18|15 ]| A2~ [13.5
Velocity Head Rod (ruler)
Flowing water Depth (D1) (cm) IO‘Q 21.0 \57,'-/' L3 i |9\ 2
Depth of Stagnation (Dz) (cm) My langl 19 | 16.9] a.w|
Change in depth (AD=Dz-D1) (cm) 0.4 1.9 0.6 | 0.8] o o P
Rotary meter
Revolutions St o & A b
Time (minimum 40 seconds) e ST e P s
Direct Measurement or calculation
Velocity (V) (m/s) o42]0.6\ | 0\2L[0Nb |o.o4| | 0.27
Page 4 of 6
Bofl plmen . RS Canadi

S e

*



o |

v

P, BN EL S o

TSRS R T T

i

T T

Field Crew: T, L. i, S. Pamivez, o B .Wiod. orth Site Code: L 12 002

Sampling Date (DD/MM/YYYY): 24 /04| 2024

SUBSTRATE DATA

1. 100 Pebble Count & Substrate Embeddedness

* Measure the intermediate axis (100 rocks) and embeddedness

(10 rocks) of substrate in th < 0.1 cm (fine sand, silt or clay) 1
rocks) of su € in the stream bed
; i 0.1-0.2 rse sand 2
* Indicate B for bedrock, S for sand/silt/clay (particles < 0.2 cm) cm (coa )
and O for o i i 0.2-1.6 cm (gravel) 3
rganic material,
* Embededness categories (E): 1.6-3.2 cm (small pebble) (4)
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
75:% embedded ='=/. 6.4-12.8 cm (small cobble) 6
ggvl/: Sﬁﬁﬂiﬂ;’; 12.8-25.6 om (cobble) 7
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9

Diameter (cm)

Diameter (cm)

2. Surrounding/Interstitial Material
Circle the substrate size category for the

surrounding material.
Substrate Size Class Category
Organic Cover 0

Diameter (cm) E Diameter (cm) 3

M I £ % | 5.0 511 12,3 -
*csle TG |89 | 206 [Y2]7 [ 3.9
S NET 88 | 6.0 @] §.3 0
oo | G 4 21 4.0 = P ™| 8.5
©O] 83 0 [ 6.0 55 6.5 % 153
6 2.2 R 56 6-S 81 =BT
e | 5.0 2. 9 7 ] 539 2.8
1) il D = | 44 it W
T “ | 45 1 34 [0[® [ 6e
Lkt 7 T A ] s [Y4[® | a5 % i "5a
"] . %] 68 9.6 % | lo4
12 .2 37 23.4 62 22 87 \4.4
13 4.3 38 < 5 63 5.6 88 T
R 2 NE “ 1 38 © | a3 [
3] 61 SN 50 68 49 N | 3
® | 9.5 “1 g8 ® | 5.4 il i EC
17 g.‘o 42 2.4 67 10. 4 92 6.0
18 8.6 43 q.8 68 g .9 93 1.3
19 5.9 i S9 iy 8.2 e 1.4
@ 39 [o [*71 %3 WlAas  lele i
21 1% g 46 4.0 a1 40.4 % 4 %9
22 2.3 47 5.5 72 6.0 o il
B s I Lin . 5 8.2 196
il e 83 i P L) ¥ 1§55 8
25 20.5 (50) 9.8 V)2 |75 2.9 100 Neg

i ian di i i iameter) and the % composition of the substrate
: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. gef)metnc mean diame t
g:;:es will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Field Crew:F klu-}*; 6 Eam‘vt7 4 Y._ﬂ‘bnfbm, P) ‘mtn&uy&ite Code: ) \Z 003

Sampling Date (DD/MM/YYYY): 24 | 14 /2024 .

SITE INSPECTION

Site Inspected by: i\s‘n\m \é U \Xr
] J

Communication Information

%neraw left with contact person (include contact numbers)

Contact Person: (ke \%3\(\95 Time checked-in: _ D - 00 aw

Form of communication: (I radio Eﬂ:ell [ satellite [J hotel/pay phone (1 SPOT

Phone number: (250 _ 4423 0344

~ Vehicle Safety
U}éafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
E{Equipment and chemicals safely secured for transport
[Z(Vehicle parked in safe location; pylons, hazard light, reflective vests if necessary

‘\D@;V;eé q‘\' Fevwie ch(h('\a\ Pau\t Daj \JS,Q aveg,

Notes:
Shore & Wading Safety

Wading Task Hazard Analysis read by all field staff

E(Wading Safe Work Procedures read by all field staff

ﬂZ(iﬁstream hazards identified (i.e. log jams, deep pools, slippery rocks)
O PFD worn

l]?{ppropriate footwear, waders, wading belt

[ Belay used

Notes:

CABIN Field Sheet April 2023

Page 6 of 6
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Field Crew: _k“‘\k S Rameren b Mhorson, B \on ) et Site Code: L1 909
Sampling Date (DD/MM/YYYY) 2L /09 /202 4

& Occupational Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA

2R\ (-| ’
CABIN Study Name: __ ‘n*- W P - glk Local Basin Name: _ = Ll R"‘-l [
|
River/Stream Name: L\‘LD\JA Cr”ta ad Stream Order: (map scale 1:50,000) 3

Select one: %est Site O Potential Reference Site

Geographlcal Descn%{onlNotes Cov paked ot sovelocabon as 12000 ede , off e hid o

Nt waldi Ecom v\wmj 3 Q“‘{;‘ Ua\k O\W-ox (\&)Um C(} &', \.;qsffé

<rna \\ ‘.)\)Qw.tf‘(a-ﬁl- S ?‘)\"M e d of lai 'j “”t\“\ f’ﬁ heS acvo 88 l\

gk\row«

Surrounding Land Use: (check those present) Information Source: \)KUL\\

4 Forest O Field/Pasture O Agriculture [E/ Re3|dent|aI/Urban

O Logging O Mining ] commercial/industrial B/Other !g c&e\ \"fﬁ‘en -/
ché\\c '\'\'m j

Dominant Surrounding Land Use: (check one) Information Source: \I{S\m

Eﬁ:orest [ Field/Pasture O Agriculture [J Residential/Urban

O Logging O Mining O commercial/industrial [J other

\uu.?l '

Location Data

Latitude: 44.473¢¢ N Longitude:- 1166R1190 W (DMS or@
Elevation: 1002 .0 (fasl of masl) GPS Datum: [ GRS80 (NApsawass4) [ Other:
Site Location Map Drawing N ‘ I
| | : | |S7 potes
SHRVBS A\ \ L
3 ey =
A oy
S } NALMM i
\ ) ( S /k-/\ T — \
\,\‘ ~ NN >
Ko 5 ?
Dugcharae ‘\:(}o( fow
e : . 3 B B
. , Se——e Y .
N 1
\MG\ N, \\ >
N A IE e
Note: Indicate norta'l ; N‘NB kb
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Field Crew: ¥ oY S Qawever €L, . A 14l ) . | A O
3 . Varovey, r.-Dhowbom, D). Westhwer\h,  Site Code: _ L1, 004

Sampling Date (DD/MM/YYYY): 24/04 /10ru

Photos

. 4
Meld Sheet & Upstream [SHownstream [ Across Site [ Aerial View
['Substrate (exposed) O Substrate (aquatic) LY Other A\;t al

)]

REACH DATA (represents 6 times bankfull width)

1. Habita&r(pes: (check those present) lz]/ .
Riffle [ Rapids M/Straight run Pool/Back Eddy

2 Canopy&overage: (stand in middle of stream and look up, check one)
0% 1-25% [ 26-50 % [J 51-75% [ 76-100 %

83 Macroph}té'Coverage: (not algae or moss, check one)
M o% O 125% [ 2650 % O 51-75% O 76-100 %

4, Streams/ide Vegetation: (checlk]!;ose present)

| ferns/grasses shrubs [Zf deciduous trees [Erconiferous trees
5. Dominant Streamside Vegetation: (check one) 7/
O ferns/grasses [ shrubs M deciduous trees [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one)
I 1 - Thin layer, no obvious colour (< 0.5 mm thick)
[ 2 - Yellow-brown to light green colour (0.5-1 mm thick)
[{3 - Patches of thicker green to brown algae (1-5 mm thick)
[0 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[0 5-Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)

‘Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVER'II'ZEPRATE DATA

Habitat sampled (check one): rifle [ rapids O straight run

400 pm mesh Kick Net * Preservative used: L Sopvooy) 494
Person samplin c e
Y Funlied Kuy L Sampled sieved on site using the
Sampling time (i.e. 3 min.) —5 o “Bucket Swirling, Method":
™Min wnieS
No. of sample jars \ O ves B No
e in Kk e (om) Nem If YES, debris collected for Qa/QC [

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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4 v -\ C ¢ 1 ? (R 4 Y [ .
Field Crew: } Wu it Roare2 . £ Thomgew , 13 Ul Site Code: L2 OCH

Sampling Date (DD/MM/YYYY): 2h /o2 /2020

|
|
|
|
|
|
L

WATER CHEMISTRY DATA Time:_ 12:38 (24 brclock) Time zone: JU\T™

Air Temp: \Ll' \ \ (°C) Water Temp: Y4 (°C) pH: Q.03

:’Speciﬁc Conductance: 652 (ps/cm) DO: _10.52 (mg/L)  Turbidity: _ ) .Y\ (NTU)

|Check if water samples were collected for the following analyses:

| Tss (Total Suspended Solids)

“E Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)

/Phosphorus (Total, Ortho, and/or Dissolved) y, )
[:’] Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) ™ other Aniov S
1Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

[J calculated from map
Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) (m)
slope = vertical distance/horizontal distance =

o
Measured in field

gj@<deyice ,gseﬂdralnd fill out table according to device:
<a, Survey Equipment) b. Hand Level & Measuring Tape

Measurements Upstream (U/S) Downstream(D/S) Calculation
#Top Hairline (T) e
2Mid Hairline (ht) OR
= 0.%32 ).148
PHeight of rod
liBottom Hairline (B) S it BT
PDistance (dis) OR \\.08 10.13 USdis+DSdis=
212
aT-B x 100 aUSdis=T-B aDS4is=T-B - ks - ‘
. . DSn-UShi=
Change in height (Aht) 0. 46
Slope (Aht/total dis) 0.07
< Usmi > e Dsms >
us, DS,, I
/ A}
Page 3 of 6
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Field Crew: =, ‘\(‘,HE"’ ‘ Y. U(A ~e €l ‘}, TL""\SO"\ B '\v%u;\w(:'!.‘” Site Code: !._11 ’:(/c{
Sampling Date (DD/MM/YYYY): 24 /o4 /2074

Widths and Depth

Location at site: ﬂ&\««m\)}ﬂ t“\k 4 Vian ra_avca_ (Indicate where in sample reach, ex. d/s of kick area)

J
A-Bankfull Width: 12.52 B - Wetted Stream Width: _ A\ 2 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): %2 .0 (cm)

.80 232 +48Y (.36 3.838

Note:
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shore and depth are required regardless of method:

Velocity Head Rod (or ruler): Velocity Equation (m/s) = V[ 2(AD/100) * 9.81]
El Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

[ Direct velocity measurements: O Marsh-McBirney O Sontek or [J Other,

Distance from Shore (m) \ D2 | 3.0%|4.56 ©-08 | 7.60 |

Depth (D) (cm) 15.6 [ 1.9 M\] 12.0] 12.¢ 12 st
Velocity Head Rod (ruler)

Flowing water Depth (D1) (cm) 5.5 (V38 [ [12.0 |2 R

Depth of Stagnation (Dz) (cm) Ho (152 1990 &8 [42.5

Change in depth (AD=Dz-D1) (cm) 5.3 0-4 0.9 24 [D0-©

Rotary meter

Revolutions -

Time (minimum 40 seconds)

Direct Measurement or calculation

Velocity (V) (m/s) 0 Q)q, 0,29 | oy | 0. eq | 0.1k - . =

o
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| Field Crew: £. Y S Revez, € Thmson, B Vv ot Site Code:  Lin 009
| Sampling Date (DD/MM/YYYY): 24 Joq [ho2ly

2. Surrounding/Interstitial Material
Circle the substrate size category for the
surrounding material.

SUBSTRATE DATA

1. 100 Pebble Count & Substrate Embeddedness

| Organic Cover 0
* Measure the intermediate axis (100 rocks) and embeddedness < 0.1 cm (fine sand, silt or clay) 1
(10 rocks) of substrate in the stream bed. 0.1-0.2 cm (coarse sand) 2%
« Indicate B for bedrock, S f disilt/ci rticles < 0.2 FEET
and O for organic material.or SRS . e Ssaigravel) ﬁ )
* Embededness categories (E): 1.6-3.2 cm (smal pebble) 5
Completely embedded = 1 3.2-6.4 cm (large pebble) 5
75:/0 embedded =‘=/. 6.4-12.8 cm (small cobble) 6
ggf :2:33231// 12.8-25.6 cm (cobble) 7
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9
Diameter (cm) Diameter (cm) Diameter (cm) E Diameter (cm) E
1 q | 26 —l q 51 g .+ 76 q, 2\
3 —t
1 20 @ 0.9 |4 [% | by & 4.9
.6 =5 6, ad 1.6 ki L.o
i . Y i WS T 2l 5o ™ | 34
0 1, 101 3 (RIS L7 [0[® ] £.5
| Py [([3[ £o b | 8.5 9 | 24.9
7 & 132 Thyl 57 5 82 2.0
5 | 4§ %[ 224 2] Ty [ MF | L
4 glC( =4 >‘§16 pid ,Q.’) 1} @ '+| é’ L"n
1o LY T = 2.6 = 3.4
L 13,2 *® 10 ol O N il L 1)
2 ] 4\ = Y0 =1 %0 ¥ 1 3.6
ki b, el &%) q,1 o flE 5.1 - RS
W1 el ¥ | 8.4 4 1 by % | 119
1 215 B J% | y93% % | 5.4
© | no T Xy [ KIS Se [0 | s
Bl 6 | =153 A 2l ga
L)'1L+ 7 43 q.’S 68 IOLI' 93 ’}IC(
19 G e 2.6 i 157 o x5
2 G, 1 4 <9 i (D |k B g |3
21 /] ( 46 T 71 93 ERET Qy
22 \14,:} 47 L’LX 72 R°I 97 1_},!!
<0 I 4 = I T o K
- L9 @] 5 @™ ]| <) L
4 2 v Wy 14 G ¥ 12 ] 65

Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculations.
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Field Crew: Kant S merer ¢ v"hw s D \Jea ot Site Code: L2 0

Sampling Date (DD/MM/YYYY): 24 /ad/2024

SITE INSPECTION |

g | \ L
Site Inspected by: _"un 124 C i
J \ J

Communication Information

Y,
M Itinerary left with contact person (include contact numbers)

Contact Person: CLo’) H '«‘~C~LQS Time checked-in: | O («(:}_4 ~
J

Form of communication: (I radio ™ cell [ satellite 1 hotel/pay phone [1 SPOT

Phone number: (250 ) 1> 0344

Vehicle Safety
] Safety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
4 Equipment and chemicals safely secured for transport

|

[ Vehicle parked in safe location; pylons, hazard light, reflective vests if necessary

s 0 \ I ‘ y &
Notes: P Med Came  Nieabbow e Lot I o
= n A \avy

Shore & Wading Safety

B Wading Task Hazard Analysis read by all field staff

2 Wading Safe Work Procedures read by all field staff

I':'Zf Instream hazards identified (i.e. log jams, deep pools, slippery rocks)

T

OPFDworn N /A Qo)

Appropriate footwear, waders, wading belt
}' O Belay used ¢ | I e
i N et
‘ Notes: \W oV OV oonNq 1n Shyean - | ‘ ‘ ,
‘ Cavdion  umenrn . csenmalian / ~lesce AT V7 caBIN Field sheet April 2023
| L L
J fa AL O
i ¥ s : Page 6 of 6
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Field Crew: ¥. \u \"\)\ §S - Rawmutr . 3. Woodwoitn K. \\“\ogite Code: MORo o\
Sampling Date (DDIMM/YYYY): _ 23 (09 /2024

B/Occupatiomﬂ Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA

CABIN Study Name: __ CBW N - EVK Local Basin Name: El Rivey

Stream Order: (map scale 1:50,000) i

River/Stream Name: NLox Sﬁt\)

Select one: gTest site [ Potential Reference Site

Geographical Description/Notes:
Moxasey] FsQ Yo L“O\O-j‘Po\" L Tuen r\ﬂ\'\‘\'
kssociation  SYv on \t Fr,Drvt “o -evo

neal sv\oww\o\o"‘

follow Yoad to Talwey and  wWall ~ Shwm ols Yosve,
Surrounding Land Use: (check those present) Information Source: V1SV a\, waapes
B4 Forest [ Field/Pasture X Agriculture O Residential/Urban
™ Logging O Mining [0 commercial/lndustrial X other Qipehint, \‘“‘"h“})

ra\w uq V/s

Dominant Surrounding Land Use: (check one) Information Source: As avowvt
BForest O Field/Pasture O Agriculture [ Residential/Urban
O Logging [ Mining O commercial/Industrial [ other

Location Data

Latitude: 49 38522 N Longitude: - WS 0000k \ (Dms or@
Elevation: A4 9 (fasl or fiasi) 6PS Datum: B GRS80 (vapsawesss) [ Other:

Site Location Map Drawing
1}/‘ /’v’\/ e
I
L8 s T a
g e =
e % e T Naaa
N & mewis ~ore
s dvag/ ’?»-'L‘:'b(;, OO CYT.tL \\
e3? ) i
e \
Note: Indicate north
Page 10f6 |
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Field Crew: _=. V\,\'ﬁ: S Ru.\<\t<Le B, Windworl_ 1. FiSite Code: OR00\

sampling Date (OD/IMMNYYYY): _ 2/09 / 2024

Photos

£ Field Sheet lB/UDStream M Downstream [MAcross Site O] Aerial View A/A

[ Substrate (exposed) O Substrate (aquatic) M other __2994S

REACH DATA (represents 6 times bankfull width)

1 Habita[tzF’/pes: (check those present) []/
Riffle [ Rrapids Straight run Pool/Back Eddy

2. Canopy Coverage: (stand in middle of stream and look up, check one)

Oo% 125% [ 26-50% O 51-75% ] 76-100 %
3. Macro[%h)é Coverage: (not algae or moss, check one)
0% O 125% O 26-50% O 51-75% O 76-100 %
4. Streargye Vegetation: (check those present) [g/
ferns/grasses shrubs Eﬂieciduous trees coniferous trees

5. Dominant Streamside Vegetation: (check one)
B/deciduous trees

[ ferns/grasses O shrubs L [ coniferous trees

6. Periphyton Coverage on Substrate: (benthic algae, not moss, check one) \

[ 1 - Thin layer, no obvious colour (< 0.5 mm thick)
MZ - Yellow-brown to light green colour (0.5-1 mm thick)
[0 3 - Patches of thicker green to brown algae (1-5 mm thick)

[0 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

[0 5 - Rocks are mostly obs
long strands (> 20 mm thick)

Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): M/ rifle 1 rapids [ straight run

cured by algal mat, extensive green, brown to black algal mass may have

Preservative used: i \5u\,ovg)l4 ‘
3 % \

400 pm mesh Kick Net *
Person samplin . A
ey Sayal Luwiccez | Sampled sieved on site using the
Sampling time (i.e. 3 min.) 3 e “Bucket Swirling Method™:
No. of sample jars 4 O ves m NO
Fomical dapth In ok area (om) o If YES, debris collected for Qa/QC [J

*Note: Indicate if a sampling method other than the recommended 400 pm mesh kick net is used.

Page 2 of 6
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Field Crew: £ ¥uii\,_S. Qowic, B Weooolwwta . 3 iipSite Code: ___ Movpol
Sampling Date (DD/MM/YYYY): _2-3]09 [2024

WATER CHEMISTRY DATA Time:_ 1|' D0 (24 hrclock) Time zone: st
Air Temp: \g ) ‘-l' (°C) Water Temp:- ‘&: 4 (°C) pH: g- 05
Specific Conductance: ab\.—’ (uslem)  DO:_LO . 9Y (mgi) Turbidity: _ 1. 1A (NTU)

Check if water samples were collected for the following analyses:
TSS (Total Suspended Solids)
Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)

hosphorus (Total, Ortho, and/or Dissolved) )
Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) & Other Powdns
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

O calculated from map

i Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) __(m),
distance between contour intervals (horizontal distance) ____ (m)

T S A e

slopé = vertical distance/horizontal distance =
OR
Measured in field

1 Circle device used and fill out table according to device:
g Measurements Upstream (U/S) Downstream(D/S) Calculation
| *Top Hairline (T) /
i e
i Mid Hairline (ht) OR o 3’58 1. 02%
bHeight of rod
L oyt o /
aBottom Hairline (B) s
bDjstance (dis) OR 116 ’ ’ 9\9\ USdis+DSdis=
‘ Iu's? T-B DSee=T-B 8.4
= | = a g= | =
T8 x100 o DSn-USh=
Change in height (Aht) 0.\a\
Slope (Aht/total dis) 0.008 s
US,  pm. DS, e
: R DS,
R
Page 3 of 6
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| Field Crew: LL\‘lBL- S. Rowa it L\' & Wepdwoh |y Wv%Site Code: Mmoeool
Sampling Date (DD/MM/YYYY): _2.5/09 /20 2Y

l

Widths and Depth

Location at site: MJ J\IUL (Indicate where in sample reach, ex. d/s of kick are )
A - Bankfull Width: __ A" c‘ B - Wetted Stream Width: H S5 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): X '
\ lc\3 20 2+ 362 433
A A S A

V1 V2 V3 V4 V5
D1 D2 D3 D4 Df

. L

Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth ;
Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
y and depth are required regardless of method:

Velocity Head Rod (or ruler): Velocity Equation (m/s) = v [2(AD/100) * 9.81]
o Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

[ pirect velocity measurements: O Marsh-McBirney O Sontek or O Other,

. 0 ¢ 0 oo i O O

Distance from Shore (m) .35 | 1.50 | 2.25| 3.0 335 | _—
Depth (D) (cm) 12.2 | 195:8]|25.5 6.70| +b| _ |133b
Velocity Head Rod (ruler)

Flowing water Depth (D1) (cm) 12.2 | (8.9 |23-5 €0 19.6 ‘|~

Depth of Stagnation (Dz) (cm) 2.3 [14.0 | 233 |6.90 |37

Change in depth (AD=D2-D1) (cm) o-f |0.2Z7 |02 0.2 | 0-1

Rotary meter

Revolutions ,/ | A a8 Call G ik

Time (minimum 40 seconds) | / e o o

Direct Measurement or calculation

Velocity (V) (m/s) o4 | 020|0.2° |0.20| o | | O.\Fb
Page 4 of 6
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Field Crew: T. V_u'{;’\ = Rumi et B WoedwoAh, ¥, Hdbagte Code: Mogo o)
Sampling Date (DDIMMYYYY): 22 59/ 2024 i

2. Surrounding/Interstitial Material
SUBSTRATE DATA Circle the substrate size category for the
surrounding material.

1. 100 Pebble Count & Substrate Embeddedness

* Measure the intermediate axis (100 rocks) and embedded e Cover i :
:1 2 ro<t:ksB) tf)f substrate in the stream bed., = ; (1)(1) ;";;ﬁ?:o::: .;ultd(;r =) ;
* Indicate . 2 1=U, n
. Emgededness categories (E): 1.6-3.2 cm (small pebble) 4
oompietely embedded = 1 3.2-6.4 cm (large pebble) 5
Zg"z :ngg:g:;f 6.4-12.8 cm (small cobble) 6
25% embedded = ¥ 12.8-25.6 cm (cobble) 7
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9
- 9\‘ ‘ ~ amete - Diamete - Diamete
B = T e T
4 I CH AR =] 33 IR
! - = P N 17 N I T I
; L6 0 ) % 46 ® | g
| 6 ] 31 Vs 56 6.5 81 () ¢
: PHEL o % | 5o 1.5 TR
| 1A il B N 5 BT - T P
j 6.5 %[ 53 0 e N Nl %
L Y7 O B R
i BT % | 5L % | Lg % | ¢
o e 7 ey & k) % | 46
, B wt Fn @] {6 % % % | g4
ol - ® 123 (D% [ 1.5 w5
? I HEE Ty CR A [ q
: 16 O,L 41 10.D 66 .4 91 [ '15
17 4.3 42 6.\ 67 CRe 92 &"u
| ] WA % oy ® | 93 BT
| 2 “ 1 by T T W
| N A N e L A W % %)
RN E P G % | %
21 15,4 T 7 | 1%
2 \.¥ “] w5 [4,[B] 53 #1092
24 3.0 49 \11R 74 7.0 99 6'(‘)
= Sad [O-[% ] 125 A e e 5T N -

| 2

A Note: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in
order for the CABIN database tool to perform substrate calculatians.
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Field Crew: £. Ky A, S, @amie2 3 Wooduworm ks YSite Code:
T Y T
Sampling Date (DD/MM/YYYY): 2.5 /p4 [ 2024

MWQRoOo\

SITE INSPECTION

Site Inspected by: [y ~lewr  Kuii¥
[ I ~N

Communication Information

B/Itinerary left with contact person (include contact numbers)

Cineck V‘Wé"\‘l—s .
Contact Person: : Y Time checked-in: M

~

Form of communication: [ radio IEQ [ satellite [J hotel/pay phone ¥'sPOT

Phone number: {2<sa) 422 03 Y4vy

Vehicle Safety
Mafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
E’T/Equipment and chemicals safely secured for transport

Eﬁehide parked in safe location; pylons, hazard light, reflective vests if necessary

Notes: (), Ved ‘J\,5+ bef/o(( emdld bant on Y

Shore & Wading Safety

E.WVading Task Hazard Analysis read by all field staff

[S'Wading Safe Work Procedures read by all field staff

Bﬁstream hazards identified (i.e. log jams, deep pools, slippery rocks)
opFowom N/ < \nallow

BKppropriate footwear, waders, wading belt

O Belay used N}n 3\,\(1“0"\)
Notes: euy (P ﬂcu\ ¢5§0L1 O\c‘( ’\(NtS
Wt el WiisSion for i¥e al(ess

Page 6 of 6
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Field Crew: t . ‘“3* v R Rawmicey .‘6\ Woodwodia 1€, Hribar Site Code: MOROD 2

Sampling Date (DD/MM/YYYY): _Z.2/09 /2024

IQ/OccupationaI Health & Safety: Site Inspection Sheet completed (see page 6)

PRIMARY SITE DATA

CABIN Study Name: __ (. gy ™ - £2 1K Local Basin Name: E\v Rivev
River/Stream Name: Mo \N.ﬁexj Stream Order: (map scale 1:50,000) 5

Select one: E TestSite [ Potential Reference Site

Geographical Description/Notes: 4
Prive  worsey €S yaril O bﬂd@e ‘ wall 250w d/s 2o <ile

Surrounding Land Use: (check those present) Information Source: /15 ¢ / mags

& Forest O Field/Pasture [ Agriculture [0 Residential/Urban
4] Logging O Mining O commercial/industrial Other 2\‘&\'\'\9
Dominant Surrounding Land Use: (check one) Information Source: __ A avov(
&Forest O Field/Pasture O Agriculture [J Residential/Urban
O Logging O Mining O commercial/industrial [ other

Location Data

Latitude: 14129559 N Longitude:- \ |4 1083y (DMS or(®D)
Elevation: \% L4 O(fasl orﬁa\sD GPS Datum: ] GRS80 (naDsawasss) [ Other:

Site Location Map Drawing \ 2

£ Bobip, vorroy
- L. Crete

Note: Indicate north

Page 1 of 6
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[T:'e’d Crew: £, ki) S Ruenicd) B Woodwort. v, t\u”§i?e Code: M 0P0079

Sampling Date (DD/MMIYYYY): _ 23 /0 /2024

ytos

m72Id Sheet IB/Upstream lZ(Downstream m/cross Site [ Aerial View \
Substrate (exposed) O Substrate (aquatic) IZ/(:ther YZL,,LAMM?

v d

REACH DATA (represents 6 times bankful width)

11 Habitatm/:rwes: (check those present) '

Riffle O Rapids Straight run m{oollBack Eddy
2. Canopy Coverage: (stand in middle of stream and look up, check one)

0% 1-25% [ 26-50 % O 51-75% [ 76-100 %
3. Macrol%ﬁ Coverage: (not algae or moss, check one)

0% O125% [ 26-50% O 51-75% 0 76-100 %

4, Strearl't;idf’(/egetation: (check those present) g ‘/ /
ferns/grasses shrubs deciduous trees coniferous trees

5. Dominant Streamside Vegetation; (check one)
O ferns/grasses shrubs [ deciduous trees [ coniferous trees

6. Periphyton Coyerage on Substrate: (benthic algae, not moss, check one)
ll?%/rhin layer, no obvious colour (< 0.5 mm thick)
2 - Yellow-brown to light green colour (0.5-1 mm thick)
[0 3- Patches of thicker green to brown algae (1-5 mm thick)

O 4 - Numerous large clumps of green to dark brown algae (5-20 mm thick)

O 5- Rocks are mostly obscured by algal mat, extensive green, brown to black algal mass may have
long strands (> 20 mm thick)

Note: 1 through 5 represent categories entered into the CABIN database.

BENTHIC MACROINVERTEBRATE DATA
Habitat sampled (check one): ﬁ rfle [J rapids O straight run

400 pm mesh Kick Net * Preservative used: | 7 /- \sopr OPU]\
Person samplin ' W E
e Sarai Qowi Sampled sieved on site using the
Sampling time (i.e. 3 min.) " i “Bucket Swirling Method™:
’ Ll O ves ™ No
No. of sample jars A

If YES, debris collected for QA/QC [J

Typical depth in kick area (cm) \ S Sk

* Note: Indicate if a sampling method other than the recommended 400 um mesh kick net is used.

Page 2 of 6
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Field Crew: L.V ;4. S, Ramie 2, Bwoodwsth v, Wib4 (site Code: MUR00 2
' )

< )]

Sampling Date (DD/MM/YYYY): 73 /09 /2 024

WATER CHEMISTRY DATA Time: NG27) _ (24hrclock) Time zone: MST
Air Temp: __12 .8 (°C)Water Temp: __J. 0 (°C) pH: _).Yl
Specific Conductance: 114 & (usiem)  DO: _1D.4)  (mgl) Turbidity: 2. 30 (NTU)

Chgck if water samples were collected for the following analyses:
Tss (Total Suspended Solids)

[ Nitrogen (i.e. Total, Nitrate, Nitrite, Dissolved, and/or Ammonia)
Phosphorus (Total, Ortho, and/or Dissolved)
Major lons (i.e. Alkalinity, Hardness, Chloride, and/or Sulphate) E/Other Anions
Note: Determining alkalinity is recommended, as are other analyses, but not required for CABIN assessments.

CHANNEL DATA

Slope - Indicate how slope was measured: (check one)

O calculated from map
Scale: (Note: small scale map recommended if field measurement is not possible - i.e. 1:20,000).
contour interval (vertical distance) (m),
distance between contour intervals (horizontal distance) _ ~ (m)

slope = vertical distance/horizontal distance =
OR

[ Measured in field

Circle device used and fill out table according to device:

a. Survey Equipment “b. Hand Level & Measuring Tape
Measurements Upstream (U/S) Downstream(D/S) Calculation

T ) R T LT

i 2Top Hairline (T)
j "Mid Hairline (ht) OR '
; bHeight of rod
| *Bottom Hairline (B) g Pl
j bDistance (dis) OR \O - o 6 ‘\ - 'bl_\ USdis+DSdis= 22
} aT-B x 100 aUSas=T-B aDSa=T-B
| DSh-USh=
? Change in height (Aht) nUSn= Q.43
]
3 Slope (Aht/total dis) 6.0l
' % - Pie=0.0\a5
al¢ US,, [ |+ DS,, —»
v us, DS,
/ A
g Page 3 of 6
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Field Crew: _EL.V‘« \ S. Paminc2 JZ». Wae dw ;.d\,\' k. Ha 27 site Code: MO¥Y DO L

Sampling Date (DD/MMYYYY): 22, /50 /20 24

Widths and Depth
Location at site: M 4 ;Li LAgl (Indicate where in sample reach, ex. d/s of kick area)
A - Bankfull Width: Z Sﬁ (m) B - Wetted Stream Width: S 13 (m)
C - Bankfull-Wetted Depth (height from water surface to Bankfull): ég\ (cm)
............................ R
S S A T VR
V1 V2 V3 V4 V5
D4 D5
v

Note: <
Wetted widths > 5 m, measure a minimum of 5-6 equidistant locations.
Wetted widths < 5 m, measure 3-4 equidistant locations.

Velocity and Depth

Check appropriate velocity measuring device and fill out the appropriate section in chart below. Distance from
shorg“and depth are required regardless of method:

Velocity Head Rod (or ruler): Velocity Equation (m/s) =V [2(AD/100) * 9.81]
O Rotary meters: Gurley/Price/Mini-Price/Propeller (Refer to specific meter conversion chart for calculation)

(] Direct velocity measurements: O Marsh-McBirney [0 Sontek or O Other

Distance from Shore (m) 0.86| \.32| 2. 59 3-44| 4. Q4| ~
Depth (D) (cm) u.3 29] 8.0| 5.8 5.5 7 | 6.39
Velocity Head Rod (ruler) '

Flowing water Depth (D1) (cm) 4.3 qq g' O [; ég? 5.5 s

Depth of Stagnation (D2) (cm) S-4 | ,q S?l\ 5 | ? S ,S

Change in depth (AD=D2-D1) (cm) 0.7 O o N o D S 5 ,.E‘,’

Rotary meter

Revolutions ; / ' / P4 A e
Time (minimum 40 seconds) ) / ra e e v /
Direct Measurement or calculation
Velocity (V) (m/s) 0.3%| o 0. \4 @) @ el 356
0.108
Page 4 of 6
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Field Crew: © ¥, 4 : S, Raw \re l= G \WQWIWO(-PV\\[ Y 0 U(Site Code: ol 002

Sampling Date (Db/MMIYYYY): 22109/ 2024

2. Surrounding/Interstitial Material
SUBSTRATE DATA Circle the substrate size category for the
surrounding material.

1. 100 Pebble Count & Substrate Embeddedness

(o] ic Co
* Measure the intermediate axis (100 rocks) and embeddedness <f3:n::n (ﬁ:ers d, silt or cl (1)
(10 rocks) of substrate in the stream bed 0 1'0 2 o (:oa?: 2 dc;r 2) 2
+ Indicate B for bedrock, S ; : " 1-0. e san g2
and O for organic rmateria:?r SR e 0.2-1.6 cm (gravel) (3)
* Embededness categories (E): 1.6-3.2 cm (small pebble) o il
?so:zmetely embed:ded =1 3.2-6.4 cm (large pebble) 5
s :m‘;:gg::: // 6.4-12.8 cm (small cobble) 6
25% embedded = ¥, 12.8-25.6 cm (cobble) 7
Unembedded = 0 > 25.6 cm (boulder) 8
Bedrock 9
- Diameter (cm) Diameter (cm) Diameter (cm) E Diameter (cm) E
. 26 51 76
: 2 g\ 27 2 52 ‘5“- z 77 L
3 Loy = % - ) s w3
4 lo lg 29 U 7 54 yls ﬁl\ ‘\l-- 6
N (o, % lo, i .
° | 3.y 0-1% | 135 d ui s 19%2%
j 0,6 S s T % | Ml 81 | 10.0
21.3 o 3.6 (D% %9 82 L
S 9,2 3 : 58 ' 8 ' /
% MREC 68 N LY e ka
‘ 10 \\f,q 35 \1\ 60 =) L}- 85 ';lq
BaEy) 1 %® | 133 R % LY
12 lae kg F a0 62 &7 :
13 e 38 53'() — e ;i/ 88 \’\‘i 2
L ERDY" ® | R [%.]® | OF ® | by
IR w 5172 il ok | T, Bglald [BSI% § 152
Il LL 1 EaY | BY s o HAEH, 5
Tiedlm Y 7 | 9,6 % | 93
18 T 43 as 68 21 9% CI','7
19 < dOvb “ | 4 Ll R it O
2| 6.3 Y ] T Gl - 3
21 \ ¢, 6 46 C b 71 4 ?§ 96 A'q
23 ) 48 3.'| 73 <.\ 98 78
= 6.2 7] 45,6 . sclifel 8 0.4 ® [ qy |
25 9.2 oy [Tasy Gl R A 0] \fib e
'hote: The Wolman D50 (i.e. median diameter), Wolman Dg (i.e. geometric mean diameter) and the % composition of the substrate
classes will be calculated automatically in the CABIN database using the 100 pebble data. All 100 pebbles must be measured in

order for the CABIN database tool to perform substrate calculations.

Page 5 of 6
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Field Crew: ¥. ¥.u,i\ | S. Roamixcz, 8. \miwof*u V— Site Code: __ MOZ00 2
Sampling Date (DD/MM/YYYY). Z b/o 9 /2.0 sz
SITE INSPECTION
ot
Site Inspected by: T \evy it X
\ . N |
Communication Information
E(tinerary left with contact person (include contact numbers)
Contact Person:  Clhad  Hiakas Time checked-in: __ &g &t
~J
Form of communication: [ radio m@ [ satellite [ hotel/pay phone &SPOT
Phone number: (750 ) M1 o2 UL Y
Vehicle Safety
D’éafety equipment (first aid, fire extinguisher, blanket, emergency kit in vehicle)
7
L Equipment and chemicals safely secured for transport
E’(ehicle parked in safe location; pylons, hazard light, reflective vests if necessary
Notes: Pg rkd o Sty >
of bridge  on pulov -
Shore & Wading Safety
MWading Task Hazard Analysis read by all field staff
Wadlng Safe Work Procedures read by all field staff
¥Instream hazards identified (i.e. log jams, deep pools, slippery rocks) O\I)a‘ 0" yocks
OPFDwom \//A Shallew
Q(ppropriate footwear, waders, wading belt
O Belay used N / A swallow
Notes:
\ CABIN Field Sheet April 2023
Page 6 of 6
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CARO

ANALYTI

CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2411640

PO NUMBER RECEIVED / TEMP 2024-09-13 08:48 / 3.4°C
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.://www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX001_20240910_1218 (2411640-01) | Matrix: Water | Sampled: 2024-09-10 12:18

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-14
Chloride 1.18 AO =250 0.10 mg/L 2024-09-14
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-14
Nitrate (as N) 0.015 MAC =10 0.010 mg/L 2024-09-14 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-14 HT1
Sulfate 24.0 AO =500 1.0 mg/L 2024-09-14

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-09-17
EPHw19-32 <250 N/A 250 pg/L 2024-09-17
Surrogate: 2-Methylnonane (EPH/F2-4) 100 60-140 % 2024-09-17
Calculated Parameters

Hardness, Dissolved (as CaCO3) 180 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) 0.0153 N/A 0.0100 mg/L N/A

Nitrogen, Total 0.0953 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0729 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 49.4 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00445 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 13.6 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved 0.00045 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Molybdenum, dissolved 0.00065 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.40 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved 0.00070 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 25 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 1.84 N/A 0.10 mg/L 2024-09-16



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX001_20240910_1218 (2411640-01) | Matrix: Water | Sampled: 2024-09-10 12:18, Continued

Dissolved Metals, Continued

Strontium, dissolved 0.123 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved 71 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000512 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved < 0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters
Alkalinity, Total (as CaCO3) 146 N/A 1.0 mg/L 2024-09-16
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Bicarbonate (as CaCO3) 146 N/A 1.0 mg/L 2024-09-16
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-17
BOD, 5-day <58 N/A 2.0 mg/L 2024-09-18
Carbon, Total Organic 0.72 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic <0.50 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-17
Nitrogen, Total Kjeldahl 0.080 N/A 0.050 mg/L 2024-09-19
Phosphorus, Total (as P) 0.0087 N/A 0.0050 mg/L 2024-09-17
Phosphorus, Dissolved Reactive <0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-09-19 HT1
Total Metals
Aluminum, total 0.0061 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0722 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total < 0.000010 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 49.0 None Required 0.20 mg/L 2024-09-16
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-09-16

Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-




CARO

A\NALYTICAL SERVICES

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640

PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX001_20240910_1218 (2411640-01) | Matrix: Water | Sampled: 2024-09-10 12:18, Continued

Total Metals, Continued
Lithium, total 0.00420 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 13.4 None Required 0.010 mg/L 2024-09-16
Manganese, total 0.00080 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-16
Molybdenum, total 0.00072 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.41 N/A 0.10 mg/L 2024-09-16
Selenium, total 0.00062 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 2.5 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 1.756 AO =200 0.10 mg/L 2024-09-16
Strontium, total 0.121 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total 7.0 N/A 3.0 mg/L 2024-09-16
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total <0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000587 MAC =0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total 0.0082 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

ALX003_20240910_0845 (2411640-02) | Matrix: Water | Sampled: 2024-09-10 08:45

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-14
Chloride 0.89 AO =250 0.10 mg/L 2024-09-14
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-14
Nitrate (as N) 0.017 MAC =10 0.010 mg/L 2024-09-14 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-14 HT1
Sulfate 20.5 AO =500 1.0 mg/L 2024-09-14

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 pg/L 2024-09-17
EPHw19-32 <250 N/A 250 pg/L 2024-09-17
Surrogate: 2-Methylnonane (EPH/F2-4) 102 60-140 % 2024-09-17

Calculated Parameters
Hardness, Dissolved (as CaCO3) 175 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) 0.0172 N/A 0.0100 mg/L N/A



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX003_20240910_0845 (2411640-02) | Matrix: Water | Sampled: 2024-09-10 08:45, Continued

Calculated Parameters, Continued

Nitrogen, Total 0.202 N/A 0.0500 mg/L N/A
Dissolved Metals
Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0757 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 45.9 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00402 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 14.5 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved 0.00096 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Molybdenum, dissolved 0.00052 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.40 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved 0.00057 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 2.3 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 1.58 N/A 0.10 mg/L 2024-09-16
Strontium, dissolved 0.122 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved 5.3 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000500 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved <0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters

Alkalinity, Total (as CaCO3) 149 N/A 1.0 mg/L 2024-09-
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ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX003_20240910_0845 (2411640-02) | Matrix: Water | Sampled: 2024-09-10 08:45, Continued

General Parameters, Continued

Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Bicarbonate (as CaCO3) 149 N/A 1.0 mg/L 2024-09-16
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-17
BOD, 5-day <58 N/A 2.0 mg/L 2024-09-18
Carbon, Total Organic <0.50 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic <0.50 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-17
Nitrogen, Total Kjeldahl 0.185 N/A 0.050 mg/L 2024-09-19
Phosphorus, Total (as P) 0.0055 N/A 0.0050 mg/L 2024-09-17
Phosphorus, Dissolved Reactive < 0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-09-18
Total Metals
Aluminum, total 0.0077 0G <041 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0726 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total < 0.000010 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 50.3 None Required 0.20 mg/L 2024-09-16
Chromium, total < 0.00050 MAC =0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total 0.013 AO<0.3 0.010 mg/L 2024-09-16
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-16
Lithium, total 0.00400 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 13.4 None Required 0.010 mg/L 2024-09-16
Manganese, total 0.00138 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-16
Molybdenum, total 0.00066 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.39 N/A 0.10 mg/L 2024-09-16
Selenium, total 0.00056 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 24 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 1.59 AO <200 0.10 mg/L 2024-09-16
Strontium, total 0.118 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total 6.4 N/A 3.0 mg/L 2024-09-16



CARO

A\NALYTICAL SERVICES

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640

PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

ALX003_20240910_0845 (2411640-02) | Matrix: Water | Sampled: 2024-09-10 08:45, Continued

Total Metals, Continued
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000545 MAC = 0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total < 0.0040 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

DUP001_20240910_1240 (2411640-03) | Matrix: Water | Sampled: 2024-09-10 12:40

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-14
Chloride 1.03 AO =250 0.10 mg/L 2024-09-14
Fluoride 0.1 MAC =1.5 0.10 mg/L 2024-09-14
Nitrate (as N) 0.014 MAC =10 0.010 mg/L 2024-09-14 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-14 HT1
Sulfate 20.8 AO <500 1.0 mg/L 2024-09-14

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 pg/L 2024-09-17
EPHw19-32 <250 N/A 250 pg/L 2024-09-17
Surrogate: 2-Methylnonane (EPH/F2-4) 104 60-140 % 2024-09-17

Calculated Parameters
Hardness, Dissolved (as CaCO3) 179 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) 0.0144 N/A 0.0100 mg/L N/A
Nitrogen, Total 0.110 N/A 0.0500 mg/L N/A

Dissolved Metals
Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0728 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 49.1 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

DUP001_20240910_1240 (2411640-03) | Matrix: Water | Sampled: 2024-09-10 12:40, Continued

Dissolved Metals, Continued

Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00451 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 13.6 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved 0.00042 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-16
Molybdenum, dissolved 0.00067 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.40 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved 0.00065 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 25 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 1.86 N/A 0.10 mg/L 2024-09-16
Strontium, dissolved 0.123 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved 7.0 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000513 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved < 0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters
Alkalinity, Total (as CaCO3) 146 N/A 1.0 mg/L 2024-09-16
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Bicarbonate (as CaCO3) 146 N/A 1.0 mg/L 2024-09-16
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-17
BOD, 5-day <538 N/A 2.0 mg/L 2024-09-18
Carbon, Total Organic 0.77 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic 3.25 N/A 0.50 mg/L 2024-09-16 RE2
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-17
Nitrogen, Total Kjeldahl 0.096 N/A 0.050 mg/L 2024-09-19
Phosphorus, Total (as P) 0.0057 N/A 0.0050 mg/L 2024-09-17
Phosphorus, Dissolved Reactive < 0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-09-18
Total Metals
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result Guideline RL Units Analyzed Qualifier

DUP001_20240910_1240 (2411640-03) | Matrix: Water | Sampled: 2024-09-10 12:40, Continued

Total Metals, Continued

Aluminum, total < 0.0050 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC =0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0724 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-17
Cadmium, total < 0.000010 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 46.7 None Required 0.20 mg/L 2024-09-16
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-09-16
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-16
Lithium, total 0.00377 N/A 0.00010 mg/L 2024-09-17
Magnesium, total 14.4 None Required 0.010 mg/L 2024-09-16
Manganese, total 0.00077 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-16
Molybdenum, total 0.00083 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.43 N/A 0.10 mg/L 2024-09-16
Selenium, total 0.00070 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 24 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 1.77 AO <200 0.10 mg/L 2024-09-16
Strontium, total 0.124 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total 6.3 N/A 3.0 mg/L 2024-09-16
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000650 MAC =0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total < 0.0040 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

Sample Qualifiers:
HT1 The sample was prepared and/or analyzed past the recommended holding time.
RE2 Result was confirmed by re-analysis prior to reporting.




APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter v Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 pym Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] 4 N/A
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) v Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry v Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at v Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
pg/L Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

_
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APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO  Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.
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APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B412764

Blank (B412764-BLK1) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) < 0.005 0.005 mg/L

Nitrite (as N) <0.005 0.005 mg/L

Sulfate <1.0 1.0 mg/L

Blank (B412764-BLK2) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) < 0.005 0.005 mg/L

Nitrite (as N) < 0.005 0.005 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B412764-BS1) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide 4.04 0.10 mg/L 4.00 101 85-115

Chloride 16.2 0.10 mg/L 16.0 101 90-110

Fluoride 3.97 0.10 mg/L 4.00 99 88-108

Nitrate (as N) 3.96 0.005 mg/L 4.00 99 90-110

Nitrite (as N) 2.1 0.005 mg/L 2.00 105 85-115

Sulfate 16.2 1.0 mg/L 16.0 102 90-110

LCS (B412764-BS2) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide 3.85 0.10 mg/L 4.00 96 85-115

Chloride 16.1 0.10 mg/L 16.0 101 90-110

Fluoride 3.90 0.10 mg/L 4.00 98 88-108

Nitrate (as N) 4.00 0.005 mg/L 4.00 100 90-110

Nitrite (as N) 217 0.005 mg/L 2.00 109 85-115

Sulfate 16.0 1.0 mg/L 16.0 100 90-110

Duplicate (B412764-DUP2) Source: 2411640-01 Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide <0.10 0.10 mg/L <0.10 10
Chloride 1.21 0.10 mg/L 1.18 2 10
Fluoride 0.10 0.10 mg/L 0.10 10
Nitrate (as N) 0.015 0.010 mg/L 0.015 10

Nitrite (as N) <0.005 0.010 mg/L <0.010
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier

Level Result Limit Limit

Anions, Batch B412764, Continued

Duplicate (B412764-DUP2), Continued Source: 2411640-01 Prepared: 2024-09-14, Analyzed: 2024-09-14

Sulfate 24.3 1.0 mg/L 24.0 1 10

Matrix Spike (B412764-MS2) Source: 2411640-01 Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide 4.04 0.10 mg/L 4.00 <0.10 101 80-120

Chloride 17.2 0.10 mg/L 16.0 1.18 100 75-125

Fluoride 4.09 0.10 mg/L 4.00 0.10 100 75-125

Nitrate (as N) 3.96 0.005 mg/L 4.00 0.015 99 75-125

Nitrite (as N) 2.14 0.005 mg/L 2.00 <0.010 107 75-115

Sulfate 41.5 1.0 mg/L 16.0 24.0 109 75-125
BCMOE Aggregate Hydrocarbons, Batch B412916

Blank (B412916-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16

EPHw10-19 <250 250 pg/L

EPHw19-32 <250 250 pg/L

Surrogate: 2-Methylnonane (EPH/F2-4) 280 ug/L 2490 11 60-140 S09

LCS (B412916-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16

EPHw10-19 21600 250 pg/L 17400 124 70-130

EPHw19-32 31000 250 pg/L 24800 125 70-130

Surrogate: 2-Methylnonane (EPH/F2-4) 1780 ug/L 2490 71 60-140

LCS (B412916-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16

EPHw10-19 20200 250 pg/L 17400 117 70-130

EPHwW19-32 28800 250 pg/L 24800 116 70-130

Surrogate: 2-Methylnonane (EPH/F2-4) 1680 ug/L 2490 67 60-140

LCS Dup (B412916-BSD2) Prepared: 2024-09-16, Analyzed: 2024-09-16

EPHw10-19 22300 250 pg/L 17400 128 70-130 3 20

EPHw19-32 31500 250 pg/L 24800 127 70-130 2 20

Surrogate: 2-Methylnonane (EPH/F2-4) 1230 ug/L 2490 49 60-140 S09
Dissolved Metals, Batch B412868

Blank (B412868-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16

Aluminum, dissolved < 0.0050 0.0050 mg/L

Antimony, dissolved <0.00020 0.00020 mg/L

Arsenic, dissolved

< 0.00050 0.00050 mg/L

Barium, dissolved

< 0.0050 0.0050 mg/L

Beryllium, dissolved <0.00010 0.00010 mg/L
Bismuth, dissolved < 0.00010 0.00010 mg/L
Boron, dissolved < 0.0500 0.0500 mg/L
Cadmium, dissolved < 0.000010 0.000010 mg/L
Calcium, dissolved <0.20 0.20 mg/L
Chromium, dissolved < 0.00050 0.00050 mg/L
Cobalt, dissolved < 0.00010 0.00010 mg/L
Copper, dissolved <0.00040 0.00040 mg/L

Iron, dissolved

<0.010 0.010 mg/L

Lead, dissolved

< 0.00020 0.00020 mg/L

Lithium, dissolved

< 0.00010 0.00010 mg/L

Magnesium, dissolved

<0.010 0.010 mg/L

Manganese, dissolved <0.00020 0.00020 mg/L
Molybdenum, dissolved < 0.00010 0.00010 mg/L
Nickel, dissolved < 0.00040 0.00040 mg/L
Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L i
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412868, Continued

Blank (B412868-BLK1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved < 0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved <0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B412868-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved 4.22 0.0050 mg/L 4.00 105 80-120
Antimony, dissolved 0.0409 0.00020 mg/L 0.0400 102 80-120
Arsenic, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0404 0.0050 mg/L 0.0400 101 80-120
Beryllium, dissolved 0.0402 0.00010 mg/L 0.0400 100 80-120
Bismuth, dissolved 0.0411 0.00010 mg/L 0.0400 103 80-120
Boron, dissolved 0.401 0.0500 mg/L 0.400 100 80-120
Cadmium, dissolved 0.0410 0.000010 mg/L 0.0400 102 80-120
Calcium, dissolved 3.97 0.20 mg/L 4.00 99 80-120
Chromium, dissolved 0.0412 0.00050 mg/L 0.0400 103 80-120
Cobalt, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Copper, dissolved 0.0403 0.00040 mg/L 0.0400 101 80-120

Iron, dissolved 4.00 0.010 mg/L 4.00 100 80-120
Lead, dissolved 0.0408 0.00020 mg/L 0.0400 102 80-120
Lithium, dissolved 0.0412 0.00010 mg/L 0.0400 103 80-120
Magnesium, dissolved 413 0.010 mg/L 4.00 103 80-120
Manganese, dissolved 0.0414 0.00020 mg/L 0.0400 104 80-120
Molybdenum, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0406 0.00040 mg/L 0.0400 102 80-120
Phosphorus, dissolved 4.17 0.050 mg/L 4.00 104 80-120
Potassium, dissolved 4.16 0.10 mg/L 4.00 104 80-120
Selenium, dissolved 0.392 0.00050 mg/L 0.400 98 80-120
Silicon, dissolved 4.1 1.0 mg/L 4.00 103 80-120
Silver, dissolved 0.0405 0.000050 mg/L 0.0400 101 80-120
Sodium, dissolved 4.13 0.10 mg/L 4.00 103 80-120
Strontium, dissolved 0.0408 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 40.8 3.0 mg/L 40.0 102 80-120
Tellurium, dissolved 0.0390 0.00050 mg/L 0.0400 98 80-120
Thallium, dissolved 0.0412 0.000020 mg/L 0.0400 103 80-120
Thorium, dissolved 0.0406 0.00010 mg/L 0.0400 102 80-120

Tin, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Titanium, dissolved 0.0407 0.0050 mg/L 0.0400 102 80-120
Tungsten, dissolved 0.0404 0.0010 mg/L 0.0400 101 80-120
Uranium, dissolved 0.0409 0.000020 mg/L 0.0400 102 80-120
Vanadium, dissolved 0.0398 0.0050 mg/L 0.0400 100 80-120

Zinc, dissolved 0.408 0.0040 mg/L 0.400 102 80-120
Zirconium, dissolved 0.0400 0.00010 mg/L 0.0400 100 80-120
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REPORTED TO  Elk River Alliance WORK ORDER 2411640

PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412896

Blank (B412896-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved < 0.0050 0.0050 mg/L

Antimony, dissolved <0.00020 0.00020 mg/L

Arsenic, dissolved < 0.00050 0.00050 mg/L

Barium, dissolved < 0.0050 0.0050 mg/L

Beryllium, dissolved <0.00010 0.00010 mg/L

Bismuth, dissolved < 0.00010 0.00010 mg/L

Boron, dissolved < 0.0500 0.0500 mg/L

Cadmium, dissolved < 0.000010 0.000010 mg/L

Calcium, dissolved <0.20 0.20 mg/L

Chromium, dissolved < 0.00050 0.00050 mg/L

Cobalt, dissolved < 0.00010 0.00010 mg/L

Copper, dissolved <0.00040 0.00040 mg/L

Iron, dissolved <0.010 0.010 mg/L

Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved < 0.00010 0.00010 mg/L

Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved <0.00020 0.00020 mg/L

Molybdenum, dissolved < 0.00010 0.00010 mg/L

Nickel, dissolved < 0.00040 0.00040 mg/L

Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved < 0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved <0.00010 0.00010 mg/L

LCS (B412896-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved 412 0.0050 mg/L 4.00 103 80-120
Antimony, dissolved 0.0409 0.00020 mg/L 0.0400 102 80-120
Arsenic, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0399 0.0050 mg/L 0.0400 100 80-120
Beryllium, dissolved 0.0401 0.00010 mg/L 0.0400 100 80-120
Bismuth, dissolved 0.0397 0.00010 mg/L 0.0400 99 80-120
Boron, dissolved 0.415 0.0500 mg/L 0.400 104 80-120
Cadmium, dissolved 0.0410 0.000010 mg/L 0.0400 103 80-120
Calcium, dissolved 4.16 0.20 mg/L 4.00 104 80-120
Chromium, dissolved 0.0410 0.00050 mg/L 0.0400 103 80-120
Cobalt, dissolved 0.0406 0.00010 mg/L 0.0400 102 80-120
Copper, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Iron, dissolved 4.04 0.010 mg/L 4.00 101 80-120
Lead, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Lithium, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Magnesium, dissolved 4.18 0.010 mg/L 4.00 105 80-120
Manganese, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412896, Continued

LCS (B412896-BS1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Molybdenum, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0412 0.00040 mg/L 0.0400 103 80-120
Phosphorus, dissolved 413 0.050 mg/L 4.00 103 80-120
Potassium, dissolved 3.92 0.10 mg/L 4.00 98 80-120
Selenium, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Silicon, dissolved 4.1 1.0 mg/L 4.00 103 80-120
Silver, dissolved 0.0408 0.000050 mg/L 0.0400 102 80-120
Sodium, dissolved 4.10 0.10 mg/L 4.00 102 80-120
Strontium, dissolved 0.0410 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 42.2 3.0 mg/L 40.0 106 80-120
Tellurium, dissolved 0.0375 0.00050 mg/L 0.0400 94 80-120
Thallium, dissolved 0.0412 0.000020 mg/L 0.0400 103 80-120
Thorium, dissolved 0.0393 0.00010 mg/L 0.0400 98 80-120
Tin, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Titanium, dissolved 0.0399 0.0050 mg/L 0.0400 100 80-120
Tungsten, dissolved 0.0405 0.0010 mg/L 0.0400 101 80-120
Uranium, dissolved 0.0404 0.000020 mg/L 0.0400 101 80-120
Vanadium, dissolved 0.0393 0.0050 mg/L 0.0400 98 80-120
Zinc, dissolved 0.412 0.0040 mg/L 0.400 103 80-120
Zirconium, dissolved 0.0385 0.00010 mg/L 0.0400 96 80-120

Dissolved Metals, Batch B412948

Blank (B412948-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412948-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412948-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412948-BLK4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved < 0.000010 0.000010 mg/L

LCS (B412948-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00237 0.000010 mg/L 0.00250 95 80-120

LCS (B412948-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00250 0.000010 mg/L 0.00250 100 80-120

LCS (B412948-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00241 0.000010 mg/L 0.00250 96 80-120

LCS (B412948-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00247 0.000010 mg/L 0.00250 99 80-120
Matrix Spike (B412948-MS1) Source: 2411640-03 Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00197 0.000010 mg/L 0.00250 < 0.000010 79 70-130
Matrix Spike (B412948-MS4) Source: 2411640-01 Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, dissolved 0.00241 0.000010 mg/L 0.00250 < 0.000010 96 70-130

General Parameters, Batch B412685
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit
General Parameters, Batch B412685, Continued
Blank (B412685-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L
Carbon, Dissolved Organic <0.50 0.50 mg/L
Blank (B412685-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L
Carbon, Dissolved Organic <0.50 0.50 mg/L
Blank (B412685-BLK3) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L
Carbon, Dissolved Organic <0.50 0.50 mg/L
Blank (B412685-BLK4) Prepared: 2024-09-14, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L
Carbon, Dissolved Organic <0.50 0.50 mg/L
LCS (B412685-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.58 0.50 mg/L 10.0 96 78-116
Carbon, Dissolved Organic 9.71 0.50 mg/L 10.0 97 78-116
LCS (B412685-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.81 0.50 mg/L 10.0 98 78-116
Carbon, Dissolved Organic 10.0 0.50 mg/L 10.0 100 78-116
LCS (B412685-BS3) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.89 0.50 mg/L 10.0 99 78-116
Carbon, Dissolved Organic 9.59 0.50 mg/L 10.0 96 78-116
LCS (B412685-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-16
Carbon, Total Organic 9.25 0.50 mg/L 10.0 93 78-116
Carbon, Dissolved Organic 9.39 0.50 mg/L 10.0 94 78-116
Duplicate (B412685-DUP4) Source: 2411640-01 Prepared: 2024-09-14, Analyzed: 2024-09-16
Carbon, Total Organic 0.64 0.50 mg/L 0.72 16
Carbon, Dissolved Organic <0.50 0.50 mg/L <0.50 15
Matrix Spike (B412685-MS4) Source: 2411640-01 Prepared: 2024-09-14, Analyzed: 2024-09-16
Carbon, Total Organic 9.99 0.50 mg/L 10.0 0.72 93 70-130
Carbon, Dissolved Organic 9.79 0.50 mg/L 10.0 <0.50 93 70-130
General Parameters, Batch B412743
Blank (B412743-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-18
BOD, 5-day <20 2.0 mg/L
LCS (B412743-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-18
BOD, 5-day 186 48.4 mg/L 198 94 85-115
General Parameters, Batch B412761
Blank (B412761-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L
Blank (B412761-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L
LCS (B412761-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.100 0.0050 mg/L 0.100 100 84-115
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PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B412761, Continued

LCS (B412761-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.100 0.0050 mg/L 0.100 100 84-115

Duplicate (B412761-DUP2) Source: 2411640-03 Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L < 0.0050 14
Matrix Spike (B412761-MS2) Source: 2411640-03 Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.0960 0.0050 mg/L 0.100 < 0.0050 94 70-130

General Parameters, Batch B412913

Blank (B412913-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B412913-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

LCS (B412913-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) 92.8 1.0 mg/L 100 93 80-120
Alkalinity, Phenolphthalein (as CaCO3) 46.9 1.0 mg/L 50.0 94 0-200

LCS (B412913-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) 93.2 1.0 mg/L 100 93 80-120
Alkalinity, Phenolphthalein (as CaCO3) 43.8 1.0 mg/L 50.0 88 0-200

General Parameters, Batch B412915

Blank (B412915-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand <20 20 mg/L

Blank (B412915-BLK2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand <20 20 mg/L

LCS (B412915-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand 507 20 mg/L 500 101 89-115

LCS (B412915-BS2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand 507 20 mg/L 500 101 89-115

General Parameters, Batch B413007

Blank (B413007-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
Blank (B413007-BLK2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
Blank (B413007-BLK3) Prepared: 2024-09-17, Analyzed: 2024-09-17

Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B413007, Continued

LCS (B413007-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Phosphorus, Total (as P) 0.101 0.0050 mg/L 0.100 101 85-115
LCS (B413007-BS2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Phosphorus, Total (as P) 0.0999 0.0050 mg/L 0.100 100 85-115
LCS (B413007-BS3) Prepared: 2024-09-17, Analyzed: 2024-09-17
Phosphorus, Total (as P) 0.0996 0.0050 mg/L 0.100 100 85-115

General Parameters, Batch B413013

Blank (B413013-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) < 0.050 0.050 mg/L

Blank (B413013-BLK2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B413013-BLK3) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) <0.050 0.050 mg/L

LCS (B413013-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) 1.14 0.050 mg/L 1.00 114 85-115

LCS (B413013-BS2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) 1.12 0.050 mg/L 1.00 112 85-115

LCS (B413013-BS3) Prepared: 2024-09-17, Analyzed: 2024-09-17
Ammonia, Total (as N) 1.08 0.050 mg/L 1.00 108 85-115

General Parameters, Batch B413101

Blank (B413101-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-18
Solids, Total Suspended <20 2.0 mg/L

LCS (B413101-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-18
Solids, Total Suspended 915 5.0 mg/L 100 92 85-115

General Parameters, Batch B413188

Blank (B413188-BLK1) Prepared: 2024-09-18, Analyzed: 2024-09-19
Solids, Total Suspended <20 2.0 mg/L

LCS (B413188-BS1) Prepared: 2024-09-18, Analyzed: 2024-09-19
Solids, Total Suspended 93.5 5.0 mg/L 100 94 85-115

General Parameters, Batch B413211

Blank (B413211-BLK1) Prepared: 2024-09-18, Analyzed: 2024-09-19
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

Blank (B413211-BLK2) Prepared: 2024-09-18, Analyzed: 2024-09-19
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

LCS (B413211-BS1) Prepared: 2024-09-18, Analyzed: 2024-09-19
Nitrogen, Total Kjeldahl 0.993 0.050 mg/L 1.00 99 85-115
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WORK ORDER 2411640

REPORTED TO Elk River Alliance
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B413211, Continued

LCS (B413211-BS2) Prepared: 2024-09-18, Analyzed: 2024-09-19
Nitrogen, Total Kjeldahl 0.992 0.050 mg/L 1.00 99 85-115
Total Metals, Batch B412885

Blank (B412885-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total < 0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total < 0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total < 0.00020 0.00020 mg/L

Molybdenum, total <0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total < 0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total < 0.00010 0.00010 mg/L

LCS (B412885-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 3.97 0.0050 mg/L 4.00 99 80-120
Antimony, total 0.0391 0.00020 mg/L 0.0400 98 80-120
Arsenic, total 0.387 0.00050 mg/L 0.400 97 80-120
Barium, total 0.0394 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0390 0.00010 mg/L 0.0400 97 80-120
Bismuth, total 0.0384 0.00010 mg/L 0.0400 96 80-120
Boron, total 0.396 0.0500 mg/L 0.400 99 80-120
Cadmium, total 0.0389 0.000010 mg/L 0.0400 97 80-120
Calcium, total 3.87 0.20 mg/L 4.00 97 80-120
Chromium, total 0.0399 0.00050 mg/L 0.0400 100 80-120
Cobalt, total 0.0390 0.00010 mg/L 0.0400 98 80-120
Copper, total 0.0390 0.00040 mg/L 0.0400 97 80-120




CARO

\NALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412885, Continued

LCS (B412885-BS1), Continued Prepared: 2024-09-15, Analyzed: 2024-09-16
Iron, total 3.91 0.010 mg/L 4.00 98 80-120
Lead, total 0.0390 0.00020 mg/L 0.0400 98 80-120
Lithium, total 0.0398 0.00010 mg/L 0.0400 100 80-120
Magnesium, total 3.97 0.010 mg/L 4.00 99 80-120
Manganese, total 0.0399 0.00020 mg/L 0.0400 100 80-120
Molybdenum, total 0.0396 0.00010 mg/L 0.0400 99 80-120
Nickel, total 0.0396 0.00040 mg/L 0.0400 99 80-120
Phosphorus, total 3.94 0.050 mg/L 4.00 98 80-120
Potassium, total 3.84 0.10 mg/L 4.00 96 80-120
Selenium, total 0.380 0.00050 mg/L 0.400 95 80-120
Silicon, total 4.0 1.0 mg/L 4.00 99 80-120
Silver, total 0.0389 0.000050 mg/L 0.0400 97 80-120
Sodium, total 4.01 0.10 mg/L 4.00 100 80-120
Strontium, total 0.0398 0.0010 mg/L 0.0400 99 80-120
Sulfur, total 39.6 3.0 mg/L 40.0 99 80-120
Tellurium, total 0.0356 0.00050 mg/L 0.0400 89 80-120
Thallium, total 0.0391 0.000020 mg/L 0.0400 98 80-120
Thorium, total 0.0404 0.00010 mg/L 0.0400 101 80-120
Tin, total 0.0395 0.00020 mg/L 0.0400 99 80-120
Titanium, total 0.0383 0.0050 mg/L 0.0400 96 80-120
Tungsten, total 0.0398 0.0010 mg/L 0.0400 99 80-120
Uranium, total 0.0401 0.000020 mg/L 0.0400 100 80-120
Vanadium, total 0.0391 0.0050 mg/L 0.0400 98 80-120
Zinc, total 0.387 0.0040 mg/L 0.400 97 80-120
Zirconium, total 0.0375 0.00010 mg/L 0.0400 94 80-120
Matrix Spike (B412885-MS1) Source: 2411640-02 Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 4.43 0.0050 mg/L 4.00 0.0077 110 70-130
Antimony, total 0.0443 0.00020 mg/L 0.0400 < 0.00020 11 70-130
Arsenic, total 0.441 0.00050 mg/L 0.400 < 0.00050 110 70-130
Barium, total 0.115 0.0050 mg/L 0.0400 0.0726 107 70-130
Beryllium, total 0.0432 0.00010 mg/L 0.0400 < 0.00010 108 70-130
Bismuth, total 0.0417 0.00010 mg/L 0.0400 < 0.00010 104 70-130
Boron, total 0.451 0.0500 mg/L 0.400 < 0.0500 111 70-130
Cadmium, total 0.0443 0.000010 mg/L 0.0400 < 0.000010 111 70-130
Calcium, total 51.8 0.20 mg/L 4.00 50.3 38 70-130 MS2
Chromium, total 0.0446 0.00050 mg/L 0.0400 < 0.00050 110 70-130
Cobalt, total 0.0425 0.00010 mg/L 0.0400 < 0.00010 106 70-130
Copper, total 0.0418 0.00040 mg/L 0.0400 < 0.00040 104 70-130
Iron, total 4.34 0.010 mg/L 4.00 0.013 108 70-130
Lead, total 0.0435 0.00020 mg/L 0.0400 < 0.00020 109 70-130
Lithium, total 0.0485 0.00010 mg/L 0.0400 0.00400 111 70-130
Magnesium, total 171 0.010 mg/L 4.00 13.4 91 70-130
Manganese, total 0.0449 0.00020 mg/L 0.0400 0.00138 109 70-130
Molybdenum, total 0.0464 0.00010 mg/L 0.0400 0.00066 114 70-130
Nickel, total 0.0430 0.00040 mg/L 0.0400 < 0.00040 107 70-130
Phosphorus, total 4.52 0.050 mg/L 4.00 <0.050 113 70-130
Potassium, total 4.59 0.10 mg/L 4.00 0.39 105 70-130
Selenium, total 0.432 0.00050 mg/L 0.400 0.00056 108 70-130
Silicon, total 7.2 1.0 mg/L 4.00 2.4 118 70-130
Silver, total 0.0416 0.000050 mg/L 0.0400 < 0.000050 104 70-130
Sodium, total 5.86 0.10 mg/L 4.00 1.59 107 70-130
Strontium, total 0.156 0.0010 mg/L 0.0400 0.118 95 70-130
Sulfur, total 50.7 3.0 mg/L 40.0 6.4 111 70-130
Tellurium, total 0.0406 0.00050 mg/L 0.0400 < 0.00050 102 70-130
Thallium, total 0.0435 0.000020 mg/L 0.0400 < 0.000020 109 70-130
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REPORTED TO  Elk River Alliance WORK ORDER 2411640

PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412885, Continued

Matrix Spike (B412885-MS1), Continued Source: 2411640-02 Prepared: 2024-09-15, Analyzed: 2024-09-16
Thorium, total 0.0439 0.00010 mg/L 0.0400 < 0.00010 110 70-130
Tin, total 0.0448 0.00020 mg/L 0.0400 < 0.00020 112 70-130
Titanium, total 0.0432 0.0050 mg/L 0.0400 < 0.0050 108 70-130
Tungsten, total 0.0446 0.0010 mg/L 0.0400 <0.0010 112 70-130
Uranium, total 0.0448 0.000020 mg/L 0.0400 0.000545 111 70-130
Vanadium, total 0.0441 0.0050 mg/L 0.0400 < 0.0050 110 70-130
Zinc, total 0.428 0.0040 mg/L 0.400 < 0.0040 107 70-130
Zirconium, total 0.0430 0.00010 mg/L 0.0400 < 0.00010 107 70-130

Total Metals, Batch B412898

Blank (B412898-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total <0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total <0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total <0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total <0.00010 0.00010 mg/L

LCS (B412898-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 4.19 0.0050 mg/L 4.00 105 80-120
Antimony, total 0.0391 0.00020 mg/L 0.0400 98 80-120
Arsenic, total 0.390 0.00050 mg/L 0.400 98 80-120
Barium, total 0.0399 0.0050 mg/L 0.0400 100 80-120

Beryllium, total 0.0399 0.00010 mg/L 0.0400 100 80-120
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REPORTED TO Elk River Alliance WORK ORDER 2411640
PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412898, Continued

LCS (B412898-BS1), Continued Prepared: 2024-09-15, Analyzed: 2024-09-16
Bismuth, total 0.0400 0.00010 mg/L 0.0400 100 80-120
Boron, total 0.401 0.0500 mg/L 0.400 100 80-120
Cadmium, total 0.0396 0.000010 mg/L 0.0400 99 80-120
Calcium, total 3.87 0.20 mg/L 4.00 97 80-120
Chromium, total 0.0402 0.00050 mg/L 0.0400 100 80-120
Cobalt, total 0.0398 0.00010 mg/L 0.0400 100 80-120
Copper, total 0.0396 0.00040 mg/L 0.0400 99 80-120
Iron, total 3.98 0.010 mg/L 4.00 100 80-120
Lead, total 0.0404 0.00020 mg/L 0.0400 101 80-120
Lithium, total 0.0400 0.00010 mg/L 0.0400 100 80-120
Magnesium, total 4.11 0.010 mg/L 4.00 103 80-120
Manganese, total 0.0406 0.00020 mg/L 0.0400 101 80-120
Molybdenum, total 0.0407 0.00010 mg/L 0.0400 102 80-120
Nickel, total 0.0402 0.00040 mg/L 0.0400 100 80-120
Phosphorus, total 4.01 0.050 mg/L 4.00 100 80-120
Potassium, total 4.06 0.10 mg/L 4.00 101 80-120
Selenium, total 0.382 0.00050 mg/L 0.400 95 80-120
Silicon, total 4.0 1.0 mg/L 4.00 101 80-120
Silver, total 0.0397 0.000050 mg/L 0.0400 99 80-120
Sodium, total 4.10 0.10 mg/L 4.00 103 80-120
Strontium, total 0.0396 0.0010 mg/L 0.0400 99 80-120
Sulfur, total 40.0 3.0 mg/L 40.0 100 80-120
Tellurium, total 0.0377 0.00050 mg/L 0.0400 94 80-120
Thallium, total 0.0409 0.000020 mg/L 0.0400 102 80-120
Thorium, total 0.0410 0.00010 mg/L 0.0400 102 80-120
Tin, total 0.0402 0.00020 mg/L 0.0400 100 80-120
Titanium, total 0.0403 0.0050 mg/L 0.0400 101 80-120
Tungsten, total 0.0407 0.0010 mg/L 0.0400 102 80-120
Uranium, total 0.0408 0.000020 mg/L 0.0400 102 80-120
Vanadium, total 0.0395 0.0050 mg/L 0.0400 99 80-120
Zinc, total 0.391 0.0040 mg/L 0.400 98 80-120
Zirconium, total 0.0394 0.00010 mg/L 0.0400 99 80-120

Total Metals, Batch B412948

Blank (B412948-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412948-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412948-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412948-BLK4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total < 0.000010 0.000010 mg/L

LCS (B412948-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total 0.00237 0.000010 mg/L 0.00250 95 80-120

LCS (B412948-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total 0.00250 0.000010 mg/L 0.00250 100 80-120

LCS (B412948-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Mercury, total 0.00241 0.000010 mg/L 0.00250 96 80-120
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PROJECT CBWM-2024 REPORTED 2024-10-02 10:28
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier

Level Result Limit Limit

Total Metals, Batch B412948, Continued

LCS (B412948-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16

Mercury, total 0.00247 0.000010 mg/L 0.00250 99 80-120

QC Qualifiers:

MS2

apply.
S09

affected.

The native sample concentration is greater than the spike concentration hence the matrix spike limits do not

The surrogate recovery for this sample is outside of established control limits Suspect syringe error, data not
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CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2411648

PO NUMBER RECEIVED / TEMP 2024-09-11 09:03/ 3.2°C
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.//www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4
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ANALYTICAL S

TEST RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01002_20240908_0940 (2411648-01) | Matrix: Water | Sampled: 2024-09-08 09:40

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-14
Chloride 0.17 AO =250 0.10 mg/L 2024-09-14
Fluoride 0.18 MAC =1.5 0.10 mg/L 2024-09-14
Nitrate (as N) 0.040 MAC =10 0.010 mg/L 2024-09-14 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-14 HT1
Sulfate 57.2 AO =500 1.0 mg/L 2024-09-14

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-09-17
EPHw19-32 <250 N/A 250 pg/L 2024-09-17
Surrogate: 2-Methylnonane (EPH/F2-4) 102 60-140 % 2024-09-17
Calculated Parameters

Hardness, Dissolved (as CaCO3) 184 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) 0.0403 N/A 0.0100 mg/L N/A

Nitrogen, Total 0.125 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0287 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved 0.000027 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 51.0 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00151 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 13.7 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-15
Molybdenum, dissolved 0.00121 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.27 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved 0.00099 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 23 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 0.55 N/A 0.10 mg/L 2024-09-16



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01002_20240908_0940 (2411648-01) | Matrix: Water | Sampled: 2024-09-08 09:40, Continued

Dissolved Metals, Continued

Strontium, dissolved 0.572 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved 19.4 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000769 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved < 0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters
Alkalinity, Total (as CaCO3) 119 N/A 1.0 mg/L 2024-09-16
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Bicarbonate (as CaCO3) 119 N/A 1.0 mg/L 2024-09-16
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-16
BOD, 5-day <58 N/A 2.0 mg/L 2024-09-18 HT1
Carbon, Total Organic <0.50 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic <0.50 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-17
Nitrogen, Total Kjeldahl 0.085 N/A 0.050 mg/L 2024-09-18
Phosphorus, Total (as P) 0.0078 N/A 0.0050 mg/L 2024-09-16
Phosphorus, Dissolved Reactive 0.0080 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-09-17 HT1
Total Metals
Aluminum, total < 0.0050 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0262 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total <0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total 0.000026 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 50.4 None Required 0.20 mg/L 2024-09-16
Chromium, total 0.00051 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-09-16

Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411648

PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01002_20240908_0940 (2411648-01) | Matrix: Water | Sampled: 2024-09-08 09:40, Continued

Total Metals, Continued
Lithium, total 0.00137 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 12.3 None Required 0.010 mg/L 2024-09-16
Manganese, total < 0.00020 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-15
Molybdenum, total 0.00131 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.27 N/A 0.10 mg/L 2024-09-16
Selenium, total 0.00102 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 2.2 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 0.51 AO =200 0.10 mg/L 2024-09-16
Strontium, total 0.501 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total 18.0 N/A 3.0 mg/L 2024-09-16
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000863 MAC =0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total <0.0040 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

B01001_20240908_1215 (2411648-02) | Matrix: Water | Sampled: 2024-09-08 12:15

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-14
Chloride 0.15 AO =250 0.10 mg/L 2024-09-14
Fluoride 0.17 MAC = 1.5 0.10 mg/L 2024-09-14
Nitrate (as N) 0.045 MAC =10 0.010 mg/L 2024-09-14 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-14 HT1
Sulfate 56.8 AO =500 1.0 mg/L 2024-09-14

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 pg/L 2024-09-17
EPHw19-32 <250 N/A 250 pg/L 2024-09-17
Surrogate: 2-Methylnonane (EPH/F2-4) 106 60-140 % 2024-09-17

Calculated Parameters
Hardness, Dissolved (as CaCO3) 186 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) 0.0454 N/A 0.0100 mg/L N/A



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01001_20240908_1215 (2411648-02) | Matrix: Water | Sampled: 2024-09-08 12:15, Continued

Calculated Parameters, Continued

Nitrogen, Total < 0.0500 N/A 0.0500 mg/L N/A
Dissolved Metals
Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0293 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved 0.000026 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 51.8 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00154 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 13.6 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-15
Molybdenum, dissolved 0.00122 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.28 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved 0.00097 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 24 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 0.57 N/A 0.10 mg/L 2024-09-16
Strontium, dissolved 0.576 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved 19.7 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000765 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved <0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters

Alkalinity, Total (as CaCO3) 119 N/A 1.0 mg/L 2024-09-
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ANALYTICAL S

TEST RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01001_20240908_1215 (2411648-02) | Matrix: Water | Sampled: 2024-09-08 12:15, Continued

General Parameters, Continued

Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Bicarbonate (as CaCO3) 119 N/A 1.0 mg/L 2024-09-16
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-16
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-16
BOD, 5-day <58 N/A 2.0 mg/L 2024-09-18 HT1
Carbon, Total Organic <0.50 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic <0.50 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-17
Nitrogen, Total Kjeldahl <0.050 N/A 0.050 mg/L 2024-09-18
Phosphorus, Total (as P) < 0.0050 N/A 0.0050 mg/L 2024-09-16
Phosphorus, Dissolved Reactive < 0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-09-17 HT1
Total Metals
Aluminum, total < 0.0050 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0282 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total 0.000028 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 48.5 None Required 0.20 mg/L 2024-09-16
Chromium, total 0.00052 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-09-16
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-16
Lithium, total 0.00145 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 14.5 None Required 0.010 mg/L 2024-09-16
Manganese, total < 0.00020 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-15
Molybdenum, total 0.00138 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.30 N/A 0.10 mg/L 2024-09-16
Selenium, total 0.00100 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 22 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 0.58 AO <200 0.10 mg/L 2024-09-16
Strontium, total 0.531 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total 18.0 N/A 3.0 mg/L 2024-09-16
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TEST RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result Guideline RL Units Analyzed Qualifier

B01001_20240908_1215 (2411648-02) | Matrix: Water | Sampled: 2024-09-08 12:15, Continued

Total Metals, Continued

Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000926 MAC = 0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total < 0.0040 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

Sample Qualifiers:
HT1 The sample was prepared and/or analyzed past the recommended holding time.




APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter v Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 pym Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] v N/A
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7¢ BrClI2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) 4 Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry v Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at v Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
pg/L Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

_
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APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.
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APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B412764

Blank (B412764-BLK1) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) < 0.005 0.005 mg/L

Nitrite (as N) <0.005 0.005 mg/L

Sulfate <1.0 1.0 mg/L

Blank (B412764-BLK2) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) < 0.005 0.005 mg/L

Nitrite (as N) <0.005 0.005 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B412764-BS1) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide 4.04 0.10 mg/L 4.00 101 85-115

Chloride 16.2 0.10 mg/L 16.0 101 90-110

Fluoride 3.97 0.10 mg/L 4.00 99 88-108

Nitrate (as N) 3.96 0.005 mg/L 4.00 99 90-110

Nitrite (as N) 2.1 0.005 mg/L 2.00 105 85-115

Sulfate 16.2 1.0 mg/L 16.0 102 90-110

LCS (B412764-BS2) Prepared: 2024-09-14, Analyzed: 2024-09-14

Bromide 3.85 0.10 mg/L 4.00 96 85-115

Chloride 16.1 0.10 mg/L 16.0 101 90-110

Fluoride 3.90 0.10 mg/L 4.00 98 88-108

Nitrate (as N) 4.00 0.005 mg/L 4.00 100 90-110

Nitrite (as N) 217 0.005 mg/L 2.00 109 85-115

Sulfate 16.0 1.0 mg/L 16.0 100 90-110
BCMOE Aggregate Hydrocarbons, Batch B412916

Blank (B412916-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16

EPHw10-19 <250 250 pg/L

EPHw19-32 <250 250 pg/L
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REPORTED TO  Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18

Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier

Level Result Limit Limit

BCMOE Aggregate Hydrocarbons, Batch B412916, Continued

Blank (B412916-BLK1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Surrogate: 2-Methylnonane (EPH/F2-4) 280 ug/L 2490 11 60-140 S09
LCS (B412916-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 21600 250 pg/L 17400 124 70-130

EPHw19-32 31000 250 pg/L 24800 125 70-130

Surrogate: 2-Methylnonane (EPH/F2-4) 1780 ug/L 2490 71 60-140

LCS (B412916-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 20200 250 pg/L 17400 117 70-130

EPHw19-32 28800 250 pg/L 24800 116 70-130

Surrogate: 2-Methylnonane (EPH/F2-4) 1680 ug/L 2490 67 60-140

LCS Dup (B412916-BSD2) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 22300 250 pg/L 17400 128 70-130 3 20
EPHw19-32 31500 250 pg/L 24800 127 70-130 2 20
Surrogate: 2-Methylnonane (EPH/F2-4) 1230 ug/L 2490 49 60-140 S09
Dissolved Metals, Batch B412896

Blank (B412896-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved < 0.0050 0.0050 mg/L

Antimony, dissolved < 0.00020 0.00020 mg/L

Arsenic, dissolved < 0.00050 0.00050 mg/L

Barium, dissolved < 0.0050 0.0050 mg/L

Beryllium, dissolved <0.00010 0.00010 mg/L

Bismuth, dissolved < 0.00010 0.00010 mg/L

Boron, dissolved < 0.0500 0.0500 mg/L

Cadmium, dissolved < 0.000010 0.000010 mg/L

Calcium, dissolved <0.20 0.20 mg/L

Chromium, dissolved < 0.00050 0.00050 mg/L

Cobalt, dissolved < 0.00010 0.00010 mg/L

Copper, dissolved <0.00040 0.00040 mg/L

Iron, dissolved <0.010 0.010 mg/L

Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved < 0.00010 0.00010 mg/L

Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved <0.00020 0.00020 mg/L

Molybdenum, dissolved <0.00010 0.00010 mg/L

Nickel, dissolved < 0.00040 0.00040 mg/L

Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved <0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved <0.0040 0.0040 mg/L
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REPORTED TO Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

Dissolved Metals, Batch B412896, Continued

Blank (B412896-BLK1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B412896-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved 412 0.0050 mg/L 4.00 103 80-120
Antimony, dissolved 0.0409 0.00020 mg/L 0.0400 102 80-120
Arsenic, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0399 0.0050 mg/L 0.0400 100 80-120
Beryllium, dissolved 0.0401 0.00010 mg/L 0.0400 100 80-120
Bismuth, dissolved 0.0397 0.00010 mg/L 0.0400 99 80-120
Boron, dissolved 0.415 0.0500 mg/L 0.400 104 80-120
Cadmium, dissolved 0.0410 0.000010 mg/L 0.0400 103 80-120
Calcium, dissolved 4.16 0.20 mg/L 4.00 104 80-120
Chromium, dissolved 0.0410 0.00050 mg/L 0.0400 103 80-120
Cobalt, dissolved 0.0406 0.00010 mg/L 0.0400 102 80-120
Copper, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Iron, dissolved 4.04 0.010 mg/L 4.00 101 80-120
Lead, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Lithium, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Magnesium, dissolved 4.18 0.010 mg/L 4.00 105 80-120
Manganese, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Molybdenum, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0412 0.00040 mg/L 0.0400 103 80-120
Phosphorus, dissolved 4.13 0.050 mg/L 4.00 103 80-120
Potassium, dissolved 3.92 0.10 mg/L 4.00 98 80-120
Selenium, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Silicon, dissolved 4.1 1.0 mg/L 4.00 103 80-120
Silver, dissolved 0.0408 0.000050 mg/L 0.0400 102 80-120
Sodium, dissolved 4.10 0.10 mg/L 4.00 102 80-120
Strontium, dissolved 0.0410 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 42.2 3.0 mg/L 40.0 106 80-120
Tellurium, dissolved 0.0375 0.00050 mg/L 0.0400 94 80-120
Thallium, dissolved 0.0412 0.000020 mg/L 0.0400 103 80-120
Thorium, dissolved 0.0393 0.00010 mg/L 0.0400 98 80-120
Tin, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Titanium, dissolved 0.0399 0.0050 mg/L 0.0400 100 80-120
Tungsten, dissolved 0.0405 0.0010 mg/L 0.0400 101 80-120
Uranium, dissolved 0.0404 0.000020 mg/L 0.0400 101 80-120
Vanadium, dissolved 0.0393 0.0050 mg/L 0.0400 98 80-120
Zinc, dissolved 0.412 0.0040 mg/L 0.400 103 80-120
Zirconium, dissolved 0.0385 0.00010 mg/L 0.0400 96 80-120

Dissolved Metals, Batch B412899

Blank (B412899-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L
Blank (B412899-BLK2) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L
Blank (B412899-BLK3) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L
Blank (B412899-BLK4) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L
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PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

Dissolved Metals, Batch B412899, Continued

LCS (B412899-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, dissolved 0.00243 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS2) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, dissolved 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS3) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, dissolved 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, dissolved 0.00253 0.000010 mg/L 0.00250 101 80-120

Duplicate (B412899-DUP1) Source: 2411648-02 Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, dissolved < 0.000010 0.000010 mg/L < 0.000010 20

General Parameters, Batch B412685

Blank (B412685-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK3) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK4) Prepared: 2024-09-14, Analyzed: 2024-09-16
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

LCS (B412685-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.58 0.50 mg/L 10.0 96 78-116
Carbon, Dissolved Organic 9.71 0.50 mg/L 10.0 97 78-116

LCS (B412685-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.81 0.50 mg/L 10.0 98 78-116
Carbon, Dissolved Organic 10.0 0.50 mg/L 10.0 100 78-116

LCS (B412685-BS3) Prepared: 2024-09-13, Analyzed: 2024-09-16
Carbon, Total Organic 9.89 0.50 mg/L 10.0 99 78-116
Carbon, Dissolved Organic 9.59 0.50 mg/L 10.0 96 78-116

LCS (B412685-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-16
Carbon, Total Organic 9.25 0.50 mg/L 10.0 93 78-116
Carbon, Dissolved Organic 9.39 0.50 mg/L 10.0 94 78-116

General Parameters, Batch B412743

Blank (B412743-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-18
BOD, 5-day <20 2.0 mg/L

LCS (B412743-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-18
BOD, 5-day 186 48.4 mg/L 198 94 85-115
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

General Parameters, Batch B412743, Continued

Duplicate (B412743-DUP2) Source: 2411648-01 Prepared: 2024-09-13, Analyzed: 2024-09-18
BOD, 5-day <58 2.0 mgiL <58 22

General Parameters, Batch B412771

Blank (B412771-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B412771-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

LCS (B412771-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) 94.1 1.0 mg/L 100 94 80-120
Alkalinity, Phenolphthalein (as CaCO3) 44.7 1.0 mg/L 50.0 89 0-200

LCS (B412771-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Alkalinity, Total (as CaCO3) 94.1 1.0 mg/L 100 94 80-120
Alkalinity, Phenolphthalein (as CaCO3) 441 1.0 mg/L 50.0 88 0-200

General Parameters, Batch B412812

Blank (B412812-BLK1) Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

Blank (B412812-BLK2) Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

LCS (B4i12812-BS1) Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.100 0.0050 mg/L 0.100 100 84-115

LCS (B4i12812-BS2) Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.106 0.0050 mg/L 0.100 106 84-115
Duplicate (B412812-DUP1) Source: 2411648-01 Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.0080 0.0050 mg/L 0.0080 14
Matrix Spike (B412812-MS1) Source: 2411648-01 Prepared: 2024-09-14, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.108 0.0050 mg/L 0.100 0.0080 100 70-130

General Parameters, Batch B412906

Blank (B412906-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
Blank (B412906-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
Blank (B412906-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16

Phosphorus, Total (as P) < 0.0050 0.0050 mg/L
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General Parameters, Batch B412906, Continued

LCS (B412906-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115
LCS (B412906-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115
LCS (B412906-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.103 0.0050 mg/L 0.100 103 85-115

General Parameters, Batch B412915

Blank (B412915-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand <20 20 mg/L

Blank (B412915-BLK2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand <20 20 mg/L

LCS (B412915-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand 507 20 mg/L 500 101 89-115

LCS (B412915-BS2) Prepared: 2024-09-17, Analyzed: 2024-09-17
Chemical Oxygen Demand 507 20 mg/L 500 101 89-115

General Parameters, Batch B412920

Blank (B412920-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B412920-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B412920-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B412920-BLK4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) <0.050 0.050 mg/L

LCS (B412920-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B412920-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.05 0.050 mg/L 1.00 105 85-115

LCS (B412920-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B412920-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.06 0.050 mg/L 1.00 106 85-115

General Parameters, Batch B412982

Blank (B412982-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Solids, Total Suspended <20 2.0 mg/L

LCS (B412982-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-17
Solids, Total Suspended 91.5 5.0 mg/L 100 92 85-115
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General Parameters, Batch B413079

Blank (B413079-BLK1) Prepared: 2024-09-17, Analyzed: 2024-09-18
Nitrogen, Total Kjeldahl < 0.050 0.050 mg/L

Blank (B413079-BLK2) Prepared: 2024-09-17, Analyzed: 2024-09-18
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

LCS (B413079-BS1) Prepared: 2024-09-17, Analyzed: 2024-09-18
Nitrogen, Total Kjeldahl 1.05 0.050 mg/L 1.00 105 85-115

LCS (B413079-BS2) Prepared: 2024-09-17, Analyzed: 2024-09-18
Nitrogen, Total Kjeldahl 1.05 0.050 mg/L 1.00 105 85-115
Total Metals, Batch B412884

Blank (B412884-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total < 0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total < 0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total < 0.00020 0.00020 mg/L

Molybdenum, total <0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total <0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total < 0.00010 0.00010 mg/L

LCS (B412884-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 4.25 0.0050 mg/L 4.00 106 80-120
Antimony, total 0.0392 0.00020 mg/L 0.0400 98 80-120
Arsenic, total 0.396 0.00050 mg/L 0.400 99 80-120
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Total Metals, Batch B412884, Continued

LCS (B412884-BS1), Continued Prepared: 2024-09-15, Analyzed: 2024-09-16
Barium, total 0.0396 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0399 0.00010 mg/L 0.0400 100 80-120
Bismuth, total 0.0405 0.00010 mg/L 0.0400 101 80-120
Boron, total 0.410 0.0500 mg/L 0.400 103 80-120
Cadmium, total 0.0394 0.000010 mg/L 0.0400 99 80-120
Calcium, total 3.97 0.20 mg/L 4.00 99 80-120
Chromium, total 0.0404 0.00050 mg/L 0.0400 101 80-120
Cobalt, total 0.0402 0.00010 mg/L 0.0400 100 80-120
Copper, total 0.0395 0.00040 mg/L 0.0400 99 80-120
Iron, total 4.02 0.010 mg/L 4.00 100 80-120
Lead, total 0.0403 0.00020 mg/L 0.0400 101 80-120
Lithium, total 0.0407 0.00010 mg/L 0.0400 102 80-120
Magnesium, total 4.15 0.010 mg/L 4.00 104 80-120
Manganese, total 0.0406 0.00020 mg/L 0.0400 102 80-120
Molybdenum, total 0.0403 0.00010 mg/L 0.0400 101 80-120
Nickel, total 0.0400 0.00040 mg/L 0.0400 100 80-120
Phosphorus, total 418 0.050 mg/L 4.00 105 80-120
Potassium, total 4.13 0.10 mg/L 4.00 103 80-120
Selenium, total 0.380 0.00050 mg/L 0.400 95 80-120
Silicon, total 4.1 1.0 mg/L 4.00 102 80-120
Silver, total 0.0390 0.000050 mg/L 0.0400 98 80-120
Sodium, total 4.11 0.10 mg/L 4.00 103 80-120
Strontium, total 0.0403 0.0010 mg/L 0.0400 101 80-120
Sulfur, total 39.6 3.0 mg/L 40.0 99 80-120
Tellurium, total 0.0376 0.00050 mg/L 0.0400 94 80-120
Thallium, total 0.0406 0.000020 mg/L 0.0400 102 80-120
Thorium, total 0.0412 0.00010 mg/L 0.0400 103 80-120
Tin, total 0.0400 0.00020 mg/L 0.0400 100 80-120
Titanium, total 0.0409 0.0050 mg/L 0.0400 102 80-120
Tungsten, total 0.0406 0.0010 mg/L 0.0400 101 80-120
Uranium, total 0.0408 0.000020 mg/L 0.0400 102 80-120
Vanadium, total 0.0396 0.0050 mg/L 0.0400 99 80-120
Zinc, total 0.394 0.0040 mg/L 0.400 99 80-120
Zirconium, total 0.0393 0.00010 mg/L 0.0400 98 80-120

Total Metals, Batch B412899

Blank (B412899-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK2) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK3) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK4) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total < 0.000010 0.000010 mg/L

LCS (B412899-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total 0.00243 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS2) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS3) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total 0.00244 0.000010 mg/L 0.00250 97 80-120 i



CARO

ANALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

WORK ORDER 2411648

REPORTED TO  Elk River Alliance
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412899, Continued

LCS (B412899-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, total 0.00253 0.000010 mg/L 0.00250 101 80-120
Total Metals, Batch B412928

Blank (B412928-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total <0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total <0.00010 0.00010 mg/L

Copper, total <0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total <0.00010 0.00010 mg/L

LCS (B412928-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, total 3.87 0.0050 mg/L 4.00 97 80-120
Antimony, total 0.0389 0.00020 mg/L 0.0400 97 80-120
Arsenic, total 0.385 0.00050 mg/L 0.400 96 80-120
Barium, total 0.0388 0.0050 mg/L 0.0400 97 80-120
Beryllium, total 0.0422 0.00010 mg/L 0.0400 105 80-120
Bismuth, total 0.0384 0.00010 mg/L 0.0400 96 80-120
Boron, total 0.431 0.0500 mg/L 0.400 108 80-120
Cadmium, total 0.0388 0.000010 mg/L 0.0400 97 80-120
Calcium, total 4.12 0.20 mg/L 4.00 103 80-120
Chromium, total 0.0395 0.00050 mg/L 0.0400 99 80-120
Cobalt, total 0.0383 0.00010 mg/L 0.0400 96 80-120

Copper, total

0.0388

0.00040

mg/L

0.0400 97 80-120



CARO

\NALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411648
PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

Total Metals, Batch B412928, Continued

LCS (B412928-BS1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Iron, total 3.83 0.010 mg/L 4.00 96 80-120
Lead, total 0.0384 0.00020 mg/L 0.0400 96 80-120
Lithium, total 0.0418 0.00010 mg/L 0.0400 105 80-120
Magnesium, total 3.91 0.010 mg/L 4.00 98 80-120
Manganese, total 0.0387 0.00020 mg/L 0.0400 97 80-120
Molybdenum, total 0.0394 0.00010 mg/L 0.0400 98 80-120
Nickel, total 0.0390 0.00040 mg/L 0.0400 98 80-120
Phosphorus, total 3.90 0.050 mg/L 4.00 97 80-120
Potassium, total 3.85 0.10 mg/L 4.00 96 80-120
Selenium, total 0.405 0.00050 mg/L 0.400 101 80-120
Silicon, total 4.1 1.0 mg/L 4.00 103 80-120
Silver, total 0.0388 0.000050 mg/L 0.0400 97 80-120
Sodium, total 3.78 0.10 mg/L 4.00 95 80-120
Strontium, total 0.0394 0.0010 mg/L 0.0400 99 80-120
Sulfur, total 42.2 3.0 mg/L 40.0 105 80-120
Tellurium, total 0.0370 0.00050 mg/L 0.0400 92 80-120
Thallium, total 0.0391 0.000020 mg/L 0.0400 98 80-120
Thorium, total 0.0384 0.00010 mg/L 0.0400 96 80-120
Tin, total 0.0389 0.00020 mg/L 0.0400 97 80-120
Titanium, total 0.0389 0.0050 mg/L 0.0400 97 80-120
Tungsten, total 0.0384 0.0010 mg/L 0.0400 96 80-120
Uranium, total 0.0385 0.000020 mg/L 0.0400 96 80-120
Vanadium, total 0.0380 0.0050 mg/L 0.0400 95 80-120
Zinc, total 0.381 0.0040 mg/L 0.400 95 80-120
Zirconium, total 0.0389 0.00010 mg/L 0.0400 97 80-120
Matrix Spike (B412928-MS1) Source: 2411648-01 Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, total 4.00 0.0050 mg/L 4.00 < 0.0050 100 70-130
Antimony, total 0.0412 0.00020 mg/L 0.0400 < 0.00020 103 70-130
Arsenic, total 0.410 0.00050 mg/L 0.400 < 0.00050 102 70-130
Barium, total 0.0687 0.0050 mg/L 0.0400 0.0262 106 70-130
Beryllium, total 0.0450 0.00010 mg/L 0.0400 < 0.00010 112 70-130
Bismuth, total 0.0398 0.00010 mg/L 0.0400 <0.00010 100 70-130
Boron, total 0.461 0.0500 mg/L 0.400 < 0.0500 114 70-130
Cadmium, total 0.0419 0.000010 mg/L 0.0400  0.000026 105 70-130
Calcium, total 52.5 0.20 mg/L 4.00 50.4 53 70-130 MS2
Chromium, total 0.0410 0.00050 mg/L 0.0400 0.00051 101 70-130
Cobalt, total 0.0392 0.00010 mg/L 0.0400 <0.00010 98 70-130
Copper, total 0.0388 0.00040 mg/L 0.0400 < 0.00040 97 70-130
Iron, total 4.01 0.010 mg/L 4.00 <0.010 100 70-130
Lead, total 0.0407 0.00020 mg/L 0.0400 < 0.00020 102 70-130
Lithium, total 0.0464 0.00010 mg/L 0.0400 0.00137 112 70-130
Magnesium, total 15.7 0.010 mg/L 4.00 12.3 86 70-130
Manganese, total 0.0404 0.00020 mg/L 0.0400 < 0.00020 101 70-130
Molybdenum, total 0.0441 0.00010 mg/L 0.0400 0.00131 107 70-130
Nickel, total 0.0396 0.00040 mg/L 0.0400 < 0.00040 98 70-130
Phosphorus, total 4.21 0.050 mg/L 4.00 <0.050 105 70-130
Potassium, total 4.28 0.10 mg/L 4.00 0.27 100 70-130
Selenium, total 0.429 0.00050 mg/L 0.400 0.00102 107 70-130
Silicon, total 6.4 1.0 mg/L 4.00 2.2 107 70-130
Silver, total 0.0392 0.000050 mg/L 0.0400 < 0.000050 98 70-130
Sodium, total 4.46 0.10 mg/L 4.00 0.51 99 70-130
Strontium, total 0.522 0.0010 mg/L 0.0400 0.501 52 70-130 MS2
Sulfur, total 61.7 3.0 mg/L 40.0 18.0 109 70-130
Tellurium, total 0.0410 0.00050 mg/L 0.0400 < 0.00050 103 70-130
Thallium, total 0.0424 0.000020 mg/L 0.0400 < 0.000020 106 70-130
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ANALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2411648

PROJECT CBWM-2024 REPORTED 2024-09-18 16:18
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412928, Continued

Matrix Spike (B412928-MS1), Continued Source: 2411648-01 Prepared: 2024-09-16, Analyzed: 2024-09-16

Thorium, total 0.0403 0.00010 mg/L 0.0400 < 0.00010 101 70-130

Tin, total 0.0421 0.00020 mg/L 0.0400 < 0.00020 105 70-130

Titanium, total 0.0407 0.0050 mg/L 0.0400  <0.0050 102 70-130

Tungsten, total 0.0414 0.0010 mg/L 0.0400  <0.0010 103 70-130

Uranium, total 0.0425 0.000020 mg/L 0.0400  0.000863 104 70-130

Vanadium, total 0.0412 0.0050 mg/L 0.0400  <0.0050 102 70-130

Zinc, total 0.401 0.0040 mg/L 0.400 <0.0040 99 70-130

Zirconium, total 0.0420 0.00010 mg/L 0.0400 < 0.00010 105 70-130

QC Qualifiers:

MS2 The native sample concentration is greater than the spike concentration hence the matrix spike limits do not
apply.

S09 The surrogate recovery for this sample is outside of established control limits Suspect syringe error, data not
affected.
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ANALYTI

CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2411535

PO NUMBER RECEIVED / TEMP 2024-09-11 09:07 / 5.6°C
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.://www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4
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ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL003_20240909 (2411535-01) | Matrix: Water | Sampled: 2024-09-09 09:28

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-13
Chloride <0.10 AO <250 0.10 mg/L 2024-09-13
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-13
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2024-09-13 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-13 HT1
Sulfate 54 AO =500 1.0 mg/L 2024-09-13

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-09-16
EPHw19-32 <250 N/A 250 pg/L 2024-09-16
Surrogate: 2-Methylnonane (EPH/F2-4) 97 60-140 % 2024-09-16
Calculated Parameters

Hardness, Dissolved (as CaCO3) 52.6 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) <0.0100 N/A 0.0100 mg/L N/A

Nitrogen, Total 0.0860 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved 0.0227 N/A 0.0050 mg/L 2024-09-16
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Barium, dissolved 0.0896 N/A 0.0050 mg/L 2024-09-16
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-16
Cadmium, dissolved 0.000062 N/A 0.000010 mg/L 2024-09-16
Calcium, dissolved 15.8 N/A 0.20 mg/L 2024-09-16
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, dissolved 0.00041 N/A 0.00040 mg/L 2024-09-16
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-16
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Lithium, dissolved 0.00017 N/A 0.00010 mg/L 2024-09-16
Magnesium, dissolved 3.20 N/A 0.010 mg/L 2024-09-16
Manganese, dissolved 0.00027 N/A 0.00020 mg/L 2024-09-16
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-15
Molybdenum, dissolved 0.00037 N/A 0.00010 mg/L 2024-09-16
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, dissolved 0.28 N/A 0.10 mg/L 2024-09-16
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Silicon, dissolved 1.2 N/A 1.0 mg/L 2024-09-16
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-16
Sodium, dissolved 0.19 N/A 0.10 mg/L 2024-09-16



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL003_20240909 (2411535-01) | Matrix: Water | Sampled: 2024-09-09 09:28, Continued

Dissolved Metals, Continued

Strontium, dissolved 0.0216 N/A 0.0010 mg/L 2024-09-16
Sulfur, dissolved <3.0 N/A 3.0 mg/L 2024-09-16
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, dissolved 0.000064 N/A 0.000020 mg/L 2024-09-16
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, dissolved < 0.0040 N/A 0.0040 mg/L 2024-09-16
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-16
General Parameters
Alkalinity, Total (as CaCO3) 44.5 N/A 1.0 mg/L 2024-09-13
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-13
Alkalinity, Bicarbonate (as CaCO3) 44.5 N/A 1.0 mg/L 2024-09-13
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-13
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-13
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-16
BOD, 5-day <6.4 N/A 2.0 mg/L 2024-09-17
Carbon, Total Organic 1.69 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic 1.68 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-14
Nitrogen, Total Kjeldahl 0.086 N/A 0.050 mg/L 2024-09-17
Phosphorus, Total (as P) 0.0136 N/A 0.0050 mg/L 2024-09-16
Phosphorus, Dissolved Reactive <0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended 2.2 N/A 2.0 mg/L 2024-09-13
Total Metals
Aluminum, total 0.0242 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.0882 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total 0.000059 MAC = 0.007 0.000010 mg/L 2024-09-16
Calcium, total 14.6 None Required 0.20 mg/L 2024-09-16
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-09-16
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-09-16

Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-
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A\NALYTICAL SERVICES

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535

PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL003_20240909 (2411535-01) | Matrix: Water | Sampled: 2024-09-09 09:28, Continued

Total Metals, Continued
Lithium, total 0.00017 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 2.98 None Required 0.010 mg/L 2024-09-16
Manganese, total 0.00040 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-15
Molybdenum, total 0.00043 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-16
Potassium, total 0.29 N/A 0.10 mg/L 2024-09-16
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 1.2 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 0.20 AO =200 0.10 mg/L 2024-09-16
Strontium, total 0.0216 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total <3.0 N/A 3.0 mg/L 2024-09-16
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total <0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000077 MAC =0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total 0.0075 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

COL001_20240909_1432 (2411535-02) | Matrix: Water | Sampled: 2024-09-09 14:32

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-13
Chloride 0.58 AO =250 0.10 mg/L 2024-09-13
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-13
Nitrate (as N) 0.015 MAC =10 0.010 mg/L 2024-09-13 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-13 HT1
Sulfate 4.9 AO =500 1.0 mg/L 2024-09-13

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 pg/L 2024-09-16
EPHw19-32 <250 N/A 250 pg/L 2024-09-16
Surrogate: 2-Methylnonane (EPH/F2-4) 103 60-140 % 2024-09-16

Calculated Parameters
Hardness, Dissolved (as CaCO3) 135 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) 0.0147 N/A 0.0100 mg/L N/A
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REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL001_20240909_1432 (2411535-02) | Matrix: Water | Sampled: 2024-09-09 14:32, Continued

Calculated Parameters, Continued

Nitrogen, Total 0.207 N/A 0.0500 mg/L N/A
Dissolved Metals
Aluminum, dissolved 0.0072 N/A 0.0050 mg/L 2024-09-18
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-18
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-18
Barium, dissolved 0.311 N/A 0.0050 mg/L 2024-09-18
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-18
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-18
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-18
Cadmium, dissolved 0.000038 N/A 0.000010 mg/L 2024-09-18
Calcium, dissolved 40.1 N/A 0.20 mg/L 2024-09-18
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-18
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-18
Copper, dissolved 0.00050 N/A 0.00040 mg/L 2024-09-18
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-18
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-18
Lithium, dissolved 0.0107 N/A 0.00010 mg/L 2024-09-18
Magnesium, dissolved 8.54 N/A 0.010 mg/L 2024-09-18
Manganese, dissolved 0.00231 N/A 0.00020 mg/L 2024-09-18
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-15
Molybdenum, dissolved 0.00070 N/A 0.00010 mg/L 2024-09-18
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-18
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-18
Potassium, dissolved 0.87 N/A 0.10 mg/L 2024-09-18
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-18
Silicon, dissolved 24 N/A 1.0 mg/L 2024-09-18
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-18
Sodium, dissolved 3.34 N/A 0.10 mg/L 2024-09-18
Strontium, dissolved 0.143 N/A 0.0010 mg/L 2024-09-18
Sulfur, dissolved <3.0 N/A 3.0 mg/L 2024-09-18
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-18
Thallium, dissolved 0.000022 N/A 0.000020 mg/L 2024-09-18
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-18
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-18
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-18
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-18
Uranium, dissolved 0.000364 N/A 0.000020 mg/L 2024-09-18
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-18
Zinc, dissolved <0.0040 N/A 0.0040 mg/L 2024-09-18
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-18
General Parameters

Alkalinity, Total (as CaCO3) 126 N/A 1.0 mg/L 2024-09-
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PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL001_20240909_1432 (2411535-02) | Matrix: Water | Sampled: 2024-09-09 14:32, Continued

General Parameters, Continued

Alkalinity, Phenolphthalein (as CaCO3) 5.3 N/A 1.0 mg/L 2024-09-13
Alkalinity, Bicarbonate (as CaCO3) 115 N/A 1.0 mg/L 2024-09-13
Alkalinity, Carbonate (as CaCO3) 10.5 N/A 1.0 mg/L 2024-09-13
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-09-13
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-09-16
BOD, 5-day <6.4 N/A 2.0 mg/L 2024-09-17
Carbon, Total Organic 1.26 N/A 0.50 mg/L 2024-09-16
Carbon, Dissolved Organic 1.23 N/A 0.50 mg/L 2024-09-16
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-09-14
Nitrogen, Total Kjeldahl 0.192 N/A 0.050 mg/L 2024-09-17
Phosphorus, Total (as P) 0.0188 N/A 0.0050 mg/L 2024-09-16
Phosphorus, Dissolved Reactive < 0.0050 N/A 0.0050 mg/L 2024-09-14 HT1
Solids, Total Suspended 9.8 N/A 2.0 mg/L 2024-09-13
Total Metals
Aluminum, total 0.0109 0G <01 0.0050 mg/L 2024-09-16
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-09-16
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-09-16
Barium, total 0.297 MAC =2 0.0050 mg/L 2024-09-16
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-09-16
Cadmium, total 0.000038 MAC = 0.007 0.000010 mg/L 2024-09-17
Calcium, total 39.2 None Required 0.20 mg/L 2024-09-16
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Copper, total 0.00045 MAC =2 0.00040 mg/L 2024-09-16
Iron, total 0.011 AO<0.3 0.010 mg/L 2024-09-16
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-09-16
Lithium, total 0.0104 N/A 0.00010 mg/L 2024-09-16
Magnesium, total 8.67 None Required 0.010 mg/L 2024-09-16
Manganese, total 0.00333 MAC =0.12 0.00020 mg/L 2024-09-16
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-09-15
Molybdenum, total 0.00075 N/A 0.00010 mg/L 2024-09-16
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-09-16
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-09-17
Potassium, total 0.90 N/A 0.10 mg/L 2024-09-16
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-09-16
Silicon, total 24 N/A 1.0 mg/L 2024-09-16
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-09-16
Sodium, total 3.07 AO <200 0.10 mg/L 2024-09-16
Strontium, total 0.141 MAC =7 0.0010 mg/L 2024-09-16
Sulfur, total <3.0 N/A 3.0 mg/L 2024-09-16
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PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result Guideline RL Units Analyzed Qualifier

COL001_20240909_1432 (2411535-02) | Matrix: Water | Sampled: 2024-09-09 14:32, Continued

Total Metals, Continued

Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-09-16
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-09-16
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-09-16
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-09-16
Uranium, total 0.000456 MAC = 0.02 0.000020 mg/L 2024-09-16
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-09-16
Zinc, total 0.0071 AO<5 0.0040 mg/L 2024-09-16
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-09-16

Sample Qualifiers:
HT1 The sample was prepared and/or analyzed past the recommended holding time.




APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter v Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 pym Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] v N/A
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7¢ BrClI2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) v Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry v Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at 4 Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
pg/L Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

_
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REPORTED TO  Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.
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The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B412675

Blank (B412675-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

Blank (B412675-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

Blank (B412675-BLK3) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B412675-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide 418 0.10 mg/L 4.00 104 85-115
Chloride 15.8 0.10 mg/L 16.0 99 90-110
Fluoride 3.70 0.10 mg/L 4.00 93 88-108
Nitrate (as N) 3.94 0.010 mg/L 4.00 98 90-110

Nitrite (as N) 217 0.010 mg/L 2.00 108 85-115
Sulfate 16.1 1.0 mg/L 16.0 100 90-110

LCS (B412675-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide 3.97 0.10 mg/L 4.00 99 85-115
Chloride 15.8 0.10 mg/L 16.0 98 90-110
Fluoride 4.08 0.10 mg/L 4.00 102 88-108
Nitrate (as N) 3.85 0.010 mg/L 4.00 96 90-110

Nitrite (as N) 2.06 0.010 mg/L 2.00 103 85-115 i



CARO

\NALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit
Anions, Batch B412675, Continued
LCS (B412675-BS2), Continued Prepared: 2024-09-13, Analyzed: 2024-09-13
Sulfate 16.2 1.0 mg/L 16.0 101 90-110
LCS (B412675-BS3) Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide 412 0.10 mg/L 4.00 103 85-115
Chloride 15.8 0.10 mg/L 16.0 98 90-110
Fluoride 3.96 0.10 mg/L 4.00 99 88-108
Nitrate (as N) 4.02 0.010 mg/L 4.00 100 90-110
Nitrite (as N) 2.06 0.010 mg/L 2.00 103 85-115
Sulfate 16.1 1.0 mg/L 16.0 101 90-110
Duplicate (B412675-DUP3) Source: 2411535-02 Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide <0.10 0.10 mg/L <0.10 10
Chloride 0.57 0.10 mg/L 0.58 1 10
Fluoride <0.10 0.10 mg/L <0.10 10
Nitrate (as N) 0.014 0.010 mg/L 0.015 10
Nitrite (as N) <0.010 0.010 mg/L <0.010 15
Sulfate 4.8 1.0 mg/L 4.9 10
Matrix Spike (B412675-MS3) Source: 2411535-02 Prepared: 2024-09-13, Analyzed: 2024-09-13
Bromide 4.32 0.10 mg/L 4.00 <0.10 108 80-120
Chloride 16.4 0.10 mg/L 16.0 0.58 99 75-125
Fluoride 4.03 0.10 mg/L 4.00 <0.10 100 75-125
Nitrate (as N) 4.23 0.010 mg/L 4.00 0.015 105 75-125
Nitrite (as N) 2.02 0.010 mg/L 2.00 <0.010 101 75-115
Sulfate 20.5 1.0 mg/L 16.0 4.9 98 75-125
BCMOE Aggregate Hydrocarbons, Batch B412916
Blank (B412916-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 <250 250 pg/L
EPHw19-32 <250 250 pg/L
Surrogate: 2-Methylnonane (EPH/F2-4) 280 ug/L 2490 11 60-140 S09
LCS (B412916-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 21600 250 pg/L 17400 124 70-130
EPHw19-32 31000 250 pg/L 24800 125 70-130
Surrogate: 2-Methylnonane (EPH/F2-4) 1780 ug/L 2490 71 60-140
LCS (B412916-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 20200 250 pg/L 17400 117 70-130
EPHw19-32 28800 250 pg/L 24800 116 70-130
Surrogate: 2-Methylnonane (EPH/F2-4) 1680 ug/L 2490 67 60-140
LCS Dup (B412916-BSD2) Prepared: 2024-09-16, Analyzed: 2024-09-16
EPHw10-19 22300 250 pg/L 17400 128 70-130 3 20
EPHw19-32 31500 250 pg/L 24800 127 70-130 2 20
Surrogate: 2-Methylnonane (EPH/F2-4) 1230 ug/L 2490 49 60-140 S09
Dissolved Metals, Batch B412894
Blank (B412894-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved < 0.0050 0.0050 mg/L
Antimony, dissolved <0.00020 0.00020 mg/L
Arsenic, dissolved <0.00050 0.00050 mg/L
Barium, dissolved < 0.0050 0.0050 mg/L
Beryllium, dissolved <0.00010 0.00010 mg/L
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Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412894, Continued

Blank (B412894-BLK1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Bismuth, dissolved <0.00010 0.00010 mg/L

Boron, dissolved < 0.0500 0.0500 mg/L

Cadmium, dissolved < 0.000010 0.000010 mg/L

Calcium, dissolved <0.20 0.20 mg/L

Chromium, dissolved < 0.00050 0.00050 mg/L

Cobalt, dissolved < 0.00010 0.00010 mg/L

Copper, dissolved <0.00040 0.00040 mg/L

Iron, dissolved <0.010 0.010 mg/L

Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved < 0.00010 0.00010 mg/L

Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved <0.00020 0.00020 mg/L

Molybdenum, dissolved < 0.00010 0.00010 mg/L

Nickel, dissolved < 0.00040 0.00040 mg/L

Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved <0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved <0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B412894-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved 4.10 0.0050 mg/L 4.00 102 80-120
Antimony, dissolved 0.0400 0.00020 mg/L 0.0400 100 80-120
Arsenic, dissolved 0.403 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0404 0.0050 mg/L 0.0400 101 80-120
Beryllium, dissolved 0.0399 0.00010 mg/L 0.0400 100 80-120
Bismuth, dissolved 0.0389 0.00010 mg/L 0.0400 97 80-120
Boron, dissolved 0.408 0.0500 mg/L 0.400 102 80-120
Cadmium, dissolved 0.0402 0.000010 mg/L 0.0400 100 80-120
Calcium, dissolved 3.93 0.20 mg/L 4.00 98 80-120
Chromium, dissolved 0.0407 0.00050 mg/L 0.0400 102 80-120
Cobalt, dissolved 0.0401 0.00010 mg/L 0.0400 100 80-120
Copper, dissolved 0.0402 0.00040 mg/L 0.0400 100 80-120
Iron, dissolved 4.02 0.010 mg/L 4.00 101 80-120
Lead, dissolved 0.0397 0.00020 mg/L 0.0400 99 80-120
Lithium, dissolved 0.0405 0.00010 mg/L 0.0400 101 80-120
Magnesium, dissolved 4.17 0.010 mg/L 4.00 104 80-120
Manganese, dissolved 0.0406 0.00020 mg/L 0.0400 102 80-120
Molybdenum, dissolved 0.0398 0.00010 mg/L 0.0400 100 80-120
Nickel, dissolved 0.0402 0.00040 mg/L 0.0400 101 80-120
Phosphorus, dissolved 4.08 0.050 mg/L 4.00 102 80-120
Potassium, dissolved 3.90 0.10 mg/L 4.00 98 80-120
Selenium, dissolved 0.393 0.00050 mg/L 0.400 98 80-120
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412894, Continued

LCS (B412894-BS1), Continued Prepared: 2024-09-16, Analyzed: 2024-09-16
Silicon, dissolved 4.0 1.0 mg/L 4.00 99 80-120
Silver, dissolved 0.0399 0.000050 mg/L 0.0400 100 80-120
Sodium, dissolved 4.00 0.10 mg/L 4.00 100 80-120
Strontium, dissolved 0.0403 0.0010 mg/L 0.0400 101 80-120
Sulfur, dissolved 40.7 3.0 mg/L 40.0 102 80-120
Tellurium, dissolved 0.0366 0.00050 mg/L 0.0400 91 80-120
Thallium, dissolved 0.0400 0.000020 mg/L 0.0400 100 80-120
Thorium, dissolved 0.0399 0.00010 mg/L 0.0400 100 80-120
Tin, dissolved 0.0396 0.00020 mg/L 0.0400 99 80-120
Titanium, dissolved 0.0394 0.0050 mg/L 0.0400 99 80-120
Tungsten, dissolved 0.0398 0.0010 mg/L 0.0400 100 80-120
Uranium, dissolved 0.0399 0.000020 mg/L 0.0400 100 80-120
Vanadium, dissolved 0.0393 0.0050 mg/L 0.0400 98 80-120
Zinc, dissolved 0.409 0.0040 mg/L 0.400 102 80-120
Zirconium, dissolved 0.0385 0.00010 mg/L 0.0400 96 80-120
Matrix Spike (B412894-MS1) Source: 2411535-01 Prepared: 2024-09-16, Analyzed: 2024-09-16
Aluminum, dissolved 4.44 0.0050 mg/L 4.00 0.0227 111 70-130
Antimony, dissolved 0.0429 0.00020 mg/L 0.0400 < 0.00020 107 70-130
Arsenic, dissolved 0.429 0.00050 mg/L 0.400 < 0.00050 107 70-130
Barium, dissolved 0.133 0.0050 mg/L 0.0400 0.0896 109 70-130
Beryllium, dissolved 0.0447 0.00010 mg/L 0.0400 < 0.00010 112 70-130
Bismuth, dissolved 0.0332 0.00010 mg/L 0.0400 < 0.00010 83 70-130
Boron, dissolved 0.438 0.0500 mg/L 0.400 < 0.0500 109 70-130
Cadmium, dissolved 0.0443 0.000010 mg/L 0.0400  0.000062 111 70-130
Calcium, dissolved 191 0.20 mg/L 4.00 15.8 84 70-130
Chromium, dissolved 0.0437 0.00050 mg/L 0.0400 < 0.00050 109 70-130
Cobalt, dissolved 0.0422 0.00010 mg/L 0.0400 <0.00010 105 70-130
Copper, dissolved 0.0426 0.00040 mg/L 0.0400 0.00041 105 70-130
Iron, dissolved 4.20 0.010 mg/L 4.00 <0.010 105 70-130
Lead, dissolved 0.0430 0.00020 mg/L 0.0400 < 0.00020 108 70-130
Lithium, dissolved 0.0454 0.00010 mg/L 0.0400 0.00017 113 70-130
Magnesium, dissolved 7.25 0.010 mg/L 4.00 3.20 101 70-130
Manganese, dissolved 0.0436 0.00020 mg/L 0.0400 0.00027 108 70-130
Molybdenum, dissolved 0.0406 0.00010 mg/L 0.0400 0.00037 101 70-130
Nickel, dissolved 0.0430 0.00040 mg/L 0.0400 < 0.00040 106 70-130
Phosphorus, dissolved 4.52 0.050 mg/L 4.00 <0.050 113 70-130
Potassium, dissolved 4.54 0.10 mg/L 4.00 0.28 106 70-130
Selenium, dissolved 0.427 0.00050 mg/L 0.400 < 0.00050 107 70-130
Silicon, dissolved 5.6 1.0 mg/L 4.00 1.2 110 70-130
Silver, dissolved 0.0264 0.000050 mg/L 0.0400 < 0.000050 66 70-130 MES
Sodium, dissolved 4.39 0.10 mg/L 4.00 0.19 105 70-130
Strontium, dissolved 0.0635 0.0010 mg/L 0.0400 0.0216 105 70-130
Sulfur, dissolved 45.8 3.0 mg/L 40.0 <3.0 110 70-130
Tellurium, dissolved 0.0376 0.00050 mg/L 0.0400 < 0.00050 94 70-130
Thallium, dissolved 0.0416 0.000020 mg/L 0.0400 < 0.000020 104 70-130
Thorium, dissolved 0.0398 0.00010 mg/L 0.0400 < 0.00010 100 70-130
Tin, dissolved 0.0414 0.00020 mg/L 0.0400 < 0.00020 104 70-130
Titanium, dissolved 0.0403 0.0050 mg/L 0.0400 < 0.0050 101 70-130
Tungsten, dissolved 0.0396 0.0010 mg/L 0.0400 <0.0010 99 70-130
Uranium, dissolved 0.0409 0.000020 mg/L 0.0400  0.000064 102 70-130
Vanadium, dissolved 0.0424 0.0050 mg/L 0.0400 < 0.0050 106 70-130
Zinc, dissolved 0.443 0.0040 mg/L 0.400 < 0.0040 11 70-130
Zirconium, dissolved 0.0397 0.00010 mg/L 0.0400 < 0.00010 99 70-130

Dissolved Metals, Batch B412899
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REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B412899, Continued

Blank (B412899-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412899-BLK2) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412899-BLK3) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B412899-BLK4) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved < 0.000010 0.000010 mg/L

LCS (B412899-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved 0.00243 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS2) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS3) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved 0.00253 0.000010 mg/L 0.00250 101 80-120
Matrix Spike (B412899-MS4) Source: 2411535-02 Prepared: 2024-09-15, Analyzed: 2024-09-15
Mercury, dissolved 0.00248 0.000010 mg/L 0.00250 < 0.000010 99 70-130

Dissolved Metals, Batch B413213

Blank (B413213-BLK1) Prepared: 2024-09-18, Analyzed: 2024-09-18
Aluminum, dissolved < 0.0050 0.0050 mg/L
Antimony, dissolved < 0.00020 0.00020 mg/L
Arsenic, dissolved < 0.00050 0.00050 mg/L
Barium, dissolved < 0.0050 0.0050 mg/L
Beryllium, dissolved < 0.00010 0.00010 mg/L
Bismuth, dissolved < 0.00010 0.00010 mg/L
Boron, dissolved < 0.0500 0.0500 mg/L
Cadmium, dissolved < 0.000010 0.000010 mg/L
Calcium, dissolved <0.20 0.20 mg/L
Chromium, dissolved < 0.00050 0.00050 mg/L
Cobalt, dissolved < 0.00010 0.00010 mg/L
Copper, dissolved < 0.00040 0.00040 mg/L
Iron, dissolved <0.010 0.010 mg/L
Lead, dissolved < 0.00020 0.00020 mg/L
Lithium, dissolved < 0.00010 0.00010 mg/L
Magnesium, dissolved <0.010 0.010 mg/L
Manganese, dissolved < 0.00020 0.00020 mg/L
Molybdenum, dissolved <0.00010 0.00010 mg/L
Nickel, dissolved <0.00040 0.00040 mg/L
Phosphorus, dissolved <0.050 0.050 mg/L
Potassium, dissolved <0.10 0.10 mg/L
Selenium, dissolved < 0.00050 0.00050 mg/L
Silicon, dissolved <1.0 1.0 mg/L
Silver, dissolved < 0.000050 0.000050 mg/L
Sodium, dissolved <0.10 0.10 mg/L
Strontium, dissolved <0.0010 0.0010 mg/L
Sulfur, dissolved <3.0 3.0 mg/L
Tellurium, dissolved < 0.00050 0.00050 mg/L
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REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B413213, Continued

Blank (B413213-BLK1), Continued Prepared: 2024-09-18, Analyzed: 2024-09-18

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved <0.00010 0.00010 mg/L

LCS (B413213-BS1) Prepared: 2024-09-18, Analyzed: 2024-09-18
Aluminum, dissolved 4.1 0.0050 mg/L 4.00 103 80-120

Antimony, dissolved 0.0408 0.00020 mg/L 0.0400 102 80-120

Arsenic, dissolved 0.407 0.00050 mg/L 0.400 102 80-120

Barium, dissolved 0.0408 0.0050 mg/L 0.0400 102 80-120

Beryllium, dissolved 0.0399 0.00010 mg/L 0.0400 100 80-120

Bismuth, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120

Boron, dissolved 0.403 0.0500 mg/L 0.400 101 80-120

Cadmium, dissolved 0.0406 0.000010 mg/L 0.0400 101 80-120

Calcium, dissolved 4.00 0.20 mg/L 4.00 100 80-120

Chromium, dissolved 0.0410 0.00050 mg/L 0.0400 102 80-120

Cobalt, dissolved 0.0410 0.00010 mg/L 0.0400 103 80-120

Copper, dissolved 0.0413 0.00040 mg/L 0.0400 103 80-120

Iron, dissolved 4.08 0.010 mg/L 4.00 102 80-120

Lead, dissolved 0.0402 0.00020 mg/L 0.0400 101 80-120

Lithium, dissolved 0.0403 0.00010 mg/L 0.0400 101 80-120

Magnesium, dissolved 4.32 0.010 mg/L 4.00 108 80-120

Manganese, dissolved 0.0412 0.00020 mg/L 0.0400 103 80-120

Molybdenum, dissolved 0.0412 0.00010 mg/L 0.0400 103 80-120

Nickel, dissolved 0.0417 0.00040 mg/L 0.0400 104 80-120

Phosphorus, dissolved 4.10 0.050 mg/L 4.00 103 80-120

Potassium, dissolved 4.04 0.10 mg/L 4.00 101 80-120

Selenium, dissolved 0.394 0.00050 mg/L 0.400 99 80-120

Silicon, dissolved 4.1 1.0 mg/L 4.00 101 80-120

Silver, dissolved 0.0408 0.000050 mg/L 0.0400 102 80-120

Sodium, dissolved 4.12 0.10 mg/L 4.00 103 80-120

Strontium, dissolved 0.0408 0.0010 mg/L 0.0400 102 80-120

Sulfur, dissolved 411 3.0 mg/L 40.0 103 80-120

Tellurium, dissolved 0.0399 0.00050 mg/L 0.0400 100 80-120

Thallium, dissolved 0.0402 0.000020 mg/L 0.0400 100 80-120

Thorium, dissolved 0.0405 0.00010 mg/L 0.0400 101 80-120

Tin, dissolved 0.0410 0.00020 mg/L 0.0400 102 80-120

Titanium, dissolved 0.0421 0.0050 mg/L 0.0400 105 80-120

Tungsten, dissolved 0.0401 0.0010 mg/L 0.0400 100 80-120

Uranium, dissolved 0.0401 0.000020 mg/L 0.0400 100 80-120

Vanadium, dissolved 0.0408 0.0050 mg/L 0.0400 102 80-120

Zinc, dissolved 0.410 0.0040 mg/L 0.400 103 80-120

Zirconium, dissolved 0.0417 0.00010 mg/L 0.0400 104 80-120

Duplicate (B413213-DUP1) Source: 2411535-02 Prepared: 2024-09-18, Analyzed: 2024-09-18
Aluminum, dissolved 0.0071 0.0050 mg/L 0.0072 20
Antimony, dissolved <0.00020 0.00020 mg/L < 0.00020 20
Arsenic, dissolved < 0.00050 0.00050 mg/L < 0.00050 20
Barium, dissolved 0.308 0.0050 mg/L 0.311 1 20
Beryllium, dissolved < 0.00010 0.00010 mg/L < 0.00010 20
Bismuth, dissolved < 0.00010 0.00010 mg/L <0.00010 20

Boron, dissolved < 0.0500 0.0500 mg/L < 0.0500
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REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source ¢ ppc  REC o ppp RPD  qualifier
Level Result Limit Limit
Dissolved Metals, Batch B413213, Continued
Duplicate (B413213-DUP1), Continued Source: 2411535-02 Prepared: 2024-09-18, Analyzed: 2024-09-18
Cadmium, dissolved 0.000039 0.000010 mg/L 0.000038 20
Calcium, dissolved 40.3 0.20 mg/L 40.1 <1 20
Chromium, dissolved < 0.00050 0.00050 mg/L < 0.00050 20
Cobalt, dissolved <0.00010 0.00010 mg/L < 0.00010 20
Copper, dissolved 0.00052 0.00040 mg/L 0.00050 20
Iron, dissolved <0.010 0.010 mg/L <0.010 20
Lead, dissolved < 0.00020 0.00020 mg/L < 0.00020 20
Lithium, dissolved 0.0105 0.00010 mg/L 0.0107 2 20
Magnesium, dissolved 8.33 0.010 mg/L 8.54 3 20
Manganese, dissolved 0.00235 0.00020 mg/L 0.00231 2 20
Molybdenum, dissolved 0.00068 0.00010 mg/L 0.00070 4 20
Nickel, dissolved < 0.00040 0.00040 mg/L < 0.00040 20
Phosphorus, dissolved < 0.050 0.050 mg/L < 0.050 20
Potassium, dissolved 0.85 0.10 mg/L 0.87 2 20
Selenium, dissolved < 0.00050 0.00050 mg/L < 0.00050 20
Silicon, dissolved 2.4 1.0 mg/L 2.4 20
Silver, dissolved < 0.000050 0.000050 mg/L < 0.000050 20
Sodium, dissolved 3.33 0.10 mg/L 3.34 <1 20
Strontium, dissolved 0.143 0.0010 mg/L 0.143 <1 20
Sulfur, dissolved <3.0 3.0 mg/L <3.0 20
Tellurium, dissolved < 0.00050 0.00050 mg/L < 0.00050 20
Thallium, dissolved 0.000021 0.000020 mg/L 0.000022 20
Thorium, dissolved < 0.00010 0.00010 mg/L < 0.00010 20
Tin, dissolved < 0.00020 0.00020 mg/L < 0.00020 20
Titanium, dissolved < 0.0050 0.0050 mg/L < 0.0050 20
Tungsten, dissolved <0.0010 0.0010 mg/L <0.0010 20
Uranium, dissolved 0.000367 0.000020 mg/L 0.000364 <1 20
Vanadium, dissolved < 0.0050 0.0050 mg/L < 0.0050 20
Zinc, dissolved < 0.0040 0.0040 mg/L < 0.0040 20
Zirconium, dissolved < 0.00010 0.00010 mg/L < 0.00010 20
General Parameters, Batch B412606
Blank (B412606-BLK1) Prepared: 2024-09-12, Analyzed: 2024-09-17
BOD, 5-day <20 2.0 mg/L
LCS (B412606-BS1) Prepared: 2024-09-12, Analyzed: 2024-09-17
BOD, 5-day 228 53.5 mg/L 198 115 85-115
General Parameters, Batch B412683
Blank (B412683-BLK1) Prepared: 2024-09-14, Analyzed: 2024-09-14
Chemical Oxygen Demand <20 20 mg/L
LCS (B412683-BS1) Prepared: 2024-09-14, Analyzed: 2024-09-14
Chemical Oxygen Demand 502 20 mg/L 500 100 89-115
General Parameters, Batch B412684
Blank (B412684-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-13
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L
Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L
Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L
Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L
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PROJECT CBWM-2024 REPORTED 2024-09-18 14:58

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier

Level Result Limit Limit

General Parameters, Batch B412684, Continued

LCS (B412684-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-13

Alkalinity, Total (as CaCO3) 94.2 1.0 mg/L 100 94 80-120

Alkalinity, Phenolphthalein (as CaCO3) 42.5 1.0 mg/L 50.0 85 0-200
General Parameters, Batch B412685

Blank (B412685-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK3) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B412685-BLK4) Prepared: 2024-09-14, Analyzed: 2024-09-16

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

LCS (B412685-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic 9.58 0.50 mg/L 10.0 96 78-116

Carbon, Dissolved Organic 9.71 0.50 mg/L 10.0 97 78-116

LCS (B412685-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic 9.81 0.50 mg/L 10.0 98 78-116

Carbon, Dissolved Organic 10.0 0.50 mg/L 10.0 100 78-116

LCS (B412685-BS3) Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic 9.89 0.50 mg/L 10.0 99 78-116

Carbon, Dissolved Organic 9.59 0.50 mg/L 10.0 96 78-116

LCS (B412685-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-16

Carbon, Total Organic 9.25 0.50 mg/L 10.0 93 78-116

Carbon, Dissolved Organic 9.39 0.50 mg/L 10.0 94 78-116

Duplicate (B412685-DUP1) Source: 2411535-01 Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic 1.72 0.50 mg/L 1.69 16
Carbon, Dissolved Organic 1.64 0.50 mg/L 1.68 15
Matrix Spike (B412685-MS1) Source: 2411535-01 Prepared: 2024-09-13, Analyzed: 2024-09-16

Carbon, Total Organic 10.8 0.50 mg/L 10.0 1.69 91 70-130

Carbon, Dissolved Organic 11.0 0.50 mg/L 10.0 1.68 94 70-130
General Parameters, Batch B412721

Blank (B412721-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-13

Solids, Total Suspended <20 2.0 mg/L

LCS (B412721-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-13

Solids, Total Suspended 97.5 5.0 mg/L 100 98 85-115

General Parameters, Batch B412761
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PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B412761, Continued

Blank (B412761-BLK1) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

Blank (B412761-BLK2) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

LCS (B412761-BS1) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.100 0.0050 mg/L 0.100 100 84-115

LCS (B412761-BS2) Prepared: 2024-09-13, Analyzed: 2024-09-14
Phosphorus, Dissolved Reactive 0.100 0.0050 mg/L 0.100 100 84-115

General Parameters, Batch B412906

Blank (B412906-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

Blank (B412906-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

Blank (B412906-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

LCS (B412906-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115

LCS (B412906-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115

LCS (B412906-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Phosphorus, Total (as P) 0.103 0.0050 mg/L 0.100 103 85-115

General Parameters, Batch B412920

Blank (B412920-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B412920-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) < 0.050 0.050 mg/L

Blank (B412920-BLK3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) < 0.050 0.050 mg/L

Blank (B412920-BLK4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) < 0.050 0.050 mg/L

LCS (B412920-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B412920-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.05 0.050 mg/L 1.00 105 85-115

LCS (B412920-BS3) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B412920-BS4) Prepared: 2024-09-16, Analyzed: 2024-09-16
Ammonia, Total (as N) 1.06 0.050 mg/L 1.00 106 85-115
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Analyte Result RL Units Spike  Source ¢ ppc  REC o ppp RPD  qualifier
Level Result Limit Limit

General Parameters, Batch B412953

Blank (B412953-BLK1) Prepared: 2024-09-16, Analyzed: 2024-09-17
Nitrogen, Total Kjeldahl < 0.050 0.050 mg/L

Blank (B412953-BLK2) Prepared: 2024-09-16, Analyzed: 2024-09-17
Nitrogen, Total Kjeldahl < 0.050 0.050 mg/L

LCS (B412953-BS1) Prepared: 2024-09-16, Analyzed: 2024-09-17
Nitrogen, Total Kjeldahl 1.08 0.050 mg/L 1.00 108 85-115

LCS (B412953-BS2) Prepared: 2024-09-16, Analyzed: 2024-09-17
Nitrogen, Total Kjeldahl 1.13 0.050 mg/L 1.00 113 85-115
Total Metals, Batch B412886

Blank (B412886-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total < 0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total < 0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total < 0.00020 0.00020 mg/L

Molybdenum, total <0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total <0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total < 0.00010 0.00010 mg/L

LCS (B412886-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 4.17 0.0050 mg/L 4.00 104 80-120
Antimony, total 0.0389 0.00020 mg/L 0.0400 97 80-120
Arsenic, total 0.396 0.00050 mg/L 0.400 99 80-120



CARC

ANALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412886, Continued

LCS (B412886-BS1), Continued Prepared: 2024-09-15, Analyzed: 2024-09-16

Barium, total 0.0398 0.0050 mg/L 0.0400 99 80-120

Beryllium, total 0.0395 0.00010 mg/L 0.0400 99 80-120

Bismuth, total 0.0401 0.00010 mg/L 0.0400 100 80-120

Boron, total 0.405 0.0500 mg/L 0.400 101 80-120

Cadmium, total 0.0396 0.000010 mg/L 0.0400 99 80-120

Calcium, total 3.92 0.20 mg/L 4.00 98 80-120

Chromium, total 0.0404 0.00050 mg/L 0.0400 101 80-120

Cobalt, total 0.0403 0.00010 mg/L 0.0400 101 80-120

Copper, total 0.0399 0.00040 mg/L 0.0400 100 80-120

Iron, total 4.00 0.010 mg/L 4.00 100 80-120

Lead, total 0.0397 0.00020 mg/L 0.0400 99 80-120

Lithium, total 0.0395 0.00010 mg/L 0.0400 99 80-120

Magnesium, total 4.10 0.010 mg/L 4.00 102 80-120

Manganese, total 0.0405 0.00020 mg/L 0.0400 101 80-120

Molybdenum, total 0.0404 0.00010 mg/L 0.0400 101 80-120

Nickel, total 0.0402 0.00040 mg/L 0.0400 101 80-120

Phosphorus, total 4.14 0.050 mg/L 4.00 104 80-120

Potassium, total 4.12 0.10 mg/L 4.00 103 80-120

Selenium, total 0.385 0.00050 mg/L 0.400 96 80-120

Silicon, total 4.0 1.0 mg/L 4.00 101 80-120

Silver, total 0.0393 0.000050 mg/L 0.0400 98 80-120

Sodium, total 4.00 0.10 mg/L 4.00 100 80-120

Strontium, total 0.0405 0.0010 mg/L 0.0400 101 80-120

Sulfur, total 40.4 3.0 mg/L 40.0 101 80-120

Tellurium, total 0.0378 0.00050 mg/L 0.0400 94 80-120

Thallium, total 0.0408 0.000020 mg/L 0.0400 102 80-120

Thorium, total 0.0417 0.00010 mg/L 0.0400 104 80-120

Tin, total 0.0402 0.00020 mg/L 0.0400 100 80-120

Titanium, total 0.0403 0.0050 mg/L 0.0400 101 80-120

Tungsten, total 0.0403 0.0010 mg/L 0.0400 101 80-120

Uranium, total 0.0404 0.000020 mg/L 0.0400 101 80-120

Vanadium, total 0.0389 0.0050 mg/L 0.0400 97 80-120

Zinc, total 0.399 0.0040 mg/L 0.400 100 80-120

Zirconium, total 0.0400 0.00010 mg/L 0.0400 100 80-120

Duplicate (B412886-DUP1) Source: 2411535-02 Prepared: 2024-09-15, Analyzed: 2024-09-16
Aluminum, total 0.0112 0.0050 mg/L 0.0109 20
Antimony, total < 0.00020 0.00020 mg/L < 0.00020 20
Arsenic, total < 0.00050 0.00050 mg/L < 0.00050 20
Barium, total 0.297 0.0050 mg/L 0.297 <1 20
Beryllium, total < 0.00010 0.00010 mg/L <0.00010 20
Bismuth, total < 0.00010 0.00010 mg/L < 0.00010 20
Boron, total < 0.0500 0.0500 mg/L < 0.0500 20
Cadmium, total 0.000039 0.000010 mg/L 0.000038 20
Calcium, total 38.4 0.20 mg/L 39.2 2 20
Chromium, total < 0.00050 0.00050 mg/L < 0.00050 20
Cobalt, total < 0.00010 0.00010 mg/L < 0.00010 20
Copper, total 0.00045 0.00040 mg/L 0.00045 20
Iron, total 0.012 0.010 mg/L 0.011 20
Lead, total < 0.00020 0.00020 mg/L < 0.00020 20
Lithium, total 0.0102 0.00010 mg/L 0.0104 1 20
Magnesium, total 8.50 0.010 mg/L 8.67 2 20
Manganese, total 0.00338 0.00020 mg/L 0.00333 1 20
Molybdenum, total 0.00073 0.00010 mg/L 0.00075 3 20
Nickel, total < 0.00040 0.00040 mg/L < 0.00040 20
Phosphorus, total <0.050 0.050 mg/L <0.050 20



CARO

ANALYTICAL S

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2411535
PROJECT CBWM-2024 REPORTED 2024-09-18 14:58
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B412886, Continued

Duplicate (B412886-DUP1), Continued Source: 2411535-02 Prepared: 2024-09-15, Analyzed: 2024-09-16

Potassium, total 0.90 0.10 mg/L 0.90 <1 20
Selenium, total < 0.00050 0.00050 mg/L < 0.00050 20
Silicon, total 2.3 1.0 mg/L 2.4 20
Silver, total < 0.000050 0.000050 mg/L < 0.000050 20
Sodium, total 3.02 0.10 mg/L 3.07 2 20
Strontium, total 0.140 0.0010 mg/L 0.141 1 20
Sulfur, total <3.0 3.0 mg/L <3.0 20
Tellurium, total < 0.00050 0.00050 mg/L < 0.00050 20
Thallium, total < 0.000020 0.000020 mg/L < 0.000020 20
Thorium, total < 0.00010 0.00010 mg/L < 0.00010 20
Tin, total < 0.00020 0.00020 mg/L < 0.00020 20
Titanium, total < 0.0050 0.0050 mg/L < 0.0050 20
Tungsten, total <0.0010 0.0010 mg/L <0.0010 20
Uranium, total 0.000448 0.000020 mg/L 0.000456 2 20
Vanadium, total < 0.0050 0.0050 mg/L < 0.0050 20
Zinc, total 0.0069 0.0040 mg/L 0.0071 20
Zirconium, total < 0.00010 0.00010 mg/L < 0.00010 20

Total Metals, Batch B412899

Blank (B412899-BLK1) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK2) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK3) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total < 0.000010 0.000010 mg/L

Blank (B412899-BLK4) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total < 0.000010 0.000010 mg/L

LCS (B412899-BS1) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total 0.00243 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS2) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS3) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total 0.00244 0.000010 mg/L 0.00250 97 80-120

LCS (B412899-BS4) Prepared: 2024-09-15, Analyzed: 2024-09-15

Mercury, total 0.00253 0.000010 mg/L 0.00250 101 80-120

QC Qualifiers:

MES A number up to 10% (rounded down) of the analytes in a Multi-Element Scan may exceed control limits by up
to 10% (absolute).

S09 The surrogate recovery for this sample is outside of established control limits Suspect syringe error, data not
affected.
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CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2413615

PO NUMBER RECEIVED / TEMP 2024-09-26 09:00 / 12.0°C
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.://www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z 001-20240924-1230 (2413615-01) | Matrix: Water | Sampled: 2024-09-24 12:30

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-28
Chloride 0.30 AO =250 0.10 mg/L 2024-09-28
Fluoride 0.22 MAC =1.5 0.10 mg/L 2024-09-28
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2024-09-28 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-28 HT1
Sulfate 255 AO <500 1.0 mg/L 2024-09-28

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-10-03
EPHw19-32 <250 N/A 250 pg/L 2024-10-03
Surrogate: 2-Methylnonane (EPH/F2-4) 91 60-140 % 2024-10-03
Calculated Parameters

Hardness, Dissolved (as CaCO3) 363 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) <0.0100 N/A 0.0100 mg/L N/A

Nitrogen, Total 0.103 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Barium, dissolved 0.0818 N/A 0.0050 mg/L 2024-10-03
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, dissolved <0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-10-03
Cadmium, dissolved 0.000017 N/A 0.000010 mg/L 2024-10-03
Calcium, dissolved 104 N/A 0.20 mg/L 2024-10-03
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-10-03
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-10-03
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Lithium, dissolved 0.00400 N/A 0.00010 mg/L 2024-10-03
Magnesium, dissolved 249 N/A 0.010 mg/L 2024-10-03
Manganese, dissolved 0.00133 N/A 0.00020 mg/L 2024-10-03
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-10-03
Molybdenum, dissolved 0.00172 N/A 0.00010 mg/L 2024-10-03
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, dissolved 0.46 N/A 0.10 mg/L 2024-10-03
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Silicon, dissolved 2.8 N/A 1.0 mg/L 2024-10-03
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-10-03
Sodium, dissolved 1.84 N/A 0.10 mg/L 2024-10-03
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z 001-20240924-1230 (2413615-01) | Matrix: Water | Sampled: 2024-09-24 12:30, Continued

Dissolved Metals, Continued

Strontium, dissolved 1.71 N/A 0.0010 mg/L 2024-10-03
Sulfur, dissolved 75.5 N/A 3.0 mg/L 2024-10-03
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, dissolved 0.000355 N/A 0.000020 mg/L 2024-10-03
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, dissolved 0.0043 N/A 0.0040 mg/L 2024-10-03
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
General Parameters
Alkalinity, Total (as CaCO3) 136 N/A 1.0 mg/L 2024-10-02
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-02
Alkalinity, Bicarbonate (as CaCO3) 136 N/A 1.0 mg/L 2024-10-02
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-02
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-02
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-10-02
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-02
Carbon, Total Organic 1.69 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic 0.85 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl 0.103 N/A 0.050 mg/L 2024-10-04
pH 8.21 7.0-10.5 0.10 pH units 2024-10-02 HT2
Phosphorus, Total (as P) 0.0260 N/A 0.0050 mg/L 2024-10-03
Phosphorus, Dissolved Reactive 0.0090 N/A 0.0050 mg/L 2024-10-02 HT1
Solids, Total Suspended 2.6 N/A 2.0 mg/L 2024-10-04 HT1
Total Metals

Aluminum, total 0.0261 0G <01 0.0050 mg/L 2024-10-03
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-03
Arsenic, total < 0.00050 MAC =0.01 0.00050 mg/L 2024-10-03
Barium, total 0.0933 MAC =2 0.0050 mg/L 2024-10-03
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-03
Cadmium, total 0.000018 MAC = 0.007 0.000010 mg/L 2024-10-03
Calcium, total 99.2 None Required 0.20 mg/L 2024-10-03
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-03
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-10-03
Iron, total 0.028 AO<0.3 0.010 mg/L 2024-10-
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z 001-20240924-1230 (2413615-01) | Matrix:

Water | Sampled: 2024-09-24 12:30, Continued

Total Metals, Continued

Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-03
Lithium, total 0.00335 N/A 0.00010 mg/L 2024-10-03
Magnesium, total 23.7 None Required 0.010 mg/L 2024-10-03
Manganese, total 0.00232 MAC =0.12 0.00020 mg/L 2024-10-03
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-03
Molybdenum, total 0.00179 N/A 0.00010 mg/L 2024-10-03
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, total 0.41 N/A 0.10 mg/L 2024-10-03
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-03
Silicon, total 2.6 N/A 1.0 mg/L 2024-10-03
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-03
Sodium, total 1.68 AO <200 0.10 mg/L 2024-10-03
Strontium, total 1.82 MAC =7 0.0010 mg/L 2024-10-03
Sulfur, total 69.0 N/A 3.0 mg/L 2024-10-03
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, total 0.000429 MAC =0.02 0.000020 mg/L 2024-10-03
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, total 0.0068 AO <5 0.0040 mg/L 2024-10-03
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03

Sample Qualifiers:
HT1

HT2 The 15 minute

recommended.

The sample was prepared and/or analyzed past the recommended holding time.
recommended holding

time (from sampling

to analysis) has been exceeded -

field analysis

is




APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter v Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 pym Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] 4 N/A
Hardness in Water SM 2340 B* (2021) Calculation: 2.497 [total Ca] + 4.118 [total Mg] v N/A
(Est)
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7 BrClI2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
pH in Water SM 4500-H+ B (2021) Electrometry v Kelowna
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) v Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry 4 Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at v Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
pH units pH < 7 = acidic, ph > 7 = basic
pg/L Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

_
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APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO  Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24

Guidelines Referenced in this Report:
Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.
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APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO  Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B414392

Blank (B414392-BLK2) Prepared: 2024-09-28, Analyzed: 2024-09-28

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B414392-BS1) Prepared: 2024-09-28, Analyzed: 2024-09-28

Bromide 4.16 0.10 mg/L 4.00 104 85-115

Chloride 16.1 0.10 mg/L 16.0 100 90-110

Fluoride 3.79 0.10 mg/L 4.00 95 88-108

Nitrate (as N) 3.95 0.010 mg/L 4.00 99 90-110

Nitrite (as N) 2.10 0.010 mg/L 2.00 105 85-115

Sulfate 16.2 1.0 mg/L 16.0 101 90-110

LCS (B414392-BS2) Prepared: 2024-09-28, Analyzed: 2024-09-28

Bromide 4.09 0.10 mg/L 4.00 102 85-115

Chloride 16.0 0.10 mg/L 16.0 100 90-110

Fluoride 3.99 0.10 mg/L 4.00 100 88-108

Nitrate (as N) 3.97 0.010 mg/L 4.00 99 90-110

Nitrite (as N) 2.04 0.010 mg/L 2.00 102 85-115

Sulfate 16.2 1.0 mg/L 16.0 101 90-110

Duplicate (B414392-DUP2) Source: 2413615-01 Prepared: 2024-09-28, Analyzed: 2024-09-28

Bromide <0.10 0.10 mg/L <0.10 10
Chloride 0.30 0.10 mg/L 0.30 10
Fluoride 0.22 0.10 mg/L 0.22 10
Nitrate (as N) <0.010 0.010 mg/L <0.010 10
Nitrite (as N) <0.010 0.010 mg/L <0.010 15
Sulfate 242 1.0 mg/L 255 5 10

BCMOE Aggregate Hydrocarbons, Batch B4J1757

Blank (B4J1757-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-03
EPHw10-19 <250 250 pg/L

EPHw19-32 <250 250 pg/L
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REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24

Analyte Result RL Units Spike  Source ¢ ppc  REC o ppp RPD  qualifier

Level Result Limit Limit

BCMOE Aggregate Hydrocarbons, Batch B4J1757, Continued

Blank (B4J1757-BLK1), Continued Prepared: 2024-10-02, Analyzed: 2024-10-03

Surrogate: 2-Methylnonane (EPH/F2-4) 2230 ug/L 2490 90 60-140

LCS (B4J1757-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-03

EPHw10-19 17100 250 pg/L 17400 99 70-130

EPHw19-32 20100 250 pg/L 24800 81 70-130

Surrogate: 2-Methylnonane (EPH/F2-4) 1650 ug/L 2490 66 60-140

LCS Dup (B4J1757-BSD2) Prepared: 2024-10-02, Analyzed: 2024-10-03

EPHw10-19 18600 250 pg/L 17400 107 70-130 8 20

EPHw19-32 21700 250 pg/L 24800 87 70-130 8 20

Surrogate: 2-Methylnonane (EPH/F2-4) 1550 ug/L 2490 62 60-140
Dissolved Metals, Batch B4J1778

Blank (B4J1778-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03

Aluminum, dissolved < 0.0050 0.0050 mg/L

Antimony, dissolved < 0.00020 0.00020 mg/L

Arsenic, dissolved < 0.00050 0.00050 mg/L

Barium, dissolved < 0.0050 0.0050 mg/L

Beryllium, dissolved < 0.00010 0.00010 mg/L

Bismuth, dissolved < 0.00010 0.00010 mg/L

Boron, dissolved < 0.0500 0.0500 mg/L

Cadmium, dissolved < 0.000010 0.000010 mg/L

Calcium, dissolved <0.20 0.20 mg/L

Chromium, dissolved < 0.00050 0.00050 mg/L

Cobalt, dissolved < 0.00010 0.00010 mg/L

Copper, dissolved < 0.00040 0.00040 mg/L

Iron, dissolved <0.010 0.010 mg/L

Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved < 0.00010 0.00010 mg/L

Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved < 0.00020 0.00020 mg/L

Molybdenum, dissolved <0.00010 0.00010 mg/L

Nickel, dissolved < 0.00040 0.00040 mg/L

Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved <0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B4J1778-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03

Aluminum, dissolved 4.03 0.0050 mg/L 4.00 101 80-120

Antimony, dissolved 0.0405 0.00020 mg/L 0.0400 101 80-120
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REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B4J1778, Continued

LCS (B4J1778-BS1), Continued Prepared: 2024-10-03, Analyzed: 2024-10-03
Arsenic, dissolved 0.400 0.00050 mg/L 0.400 100 80-120
Barium, dissolved 0.0412 0.0050 mg/L 0.0400 103 80-120
Beryllium, dissolved 0.0391 0.00010 mg/L 0.0400 98 80-120
Bismuth, dissolved 0.0398 0.00010 mg/L 0.0400 100 80-120
Boron, dissolved 0.394 0.0500 mg/L 0.400 98 80-120
Cadmium, dissolved 0.0409 0.000010 mg/L 0.0400 102 80-120
Calcium, dissolved 4.07 0.20 mg/L 4.00 102 80-120
Chromium, dissolved 0.0399 0.00050 mg/L 0.0400 100 80-120
Cobalt, dissolved 0.0405 0.00010 mg/L 0.0400 101 80-120
Copper, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Iron, dissolved 4.03 0.010 mg/L 4.00 101 80-120
Lead, dissolved 0.0413 0.00020 mg/L 0.0400 103 80-120
Lithium, dissolved 0.0394 0.00010 mg/L 0.0400 98 80-120
Magnesium, dissolved 4.03 0.010 mg/L 4.00 101 80-120
Manganese, dissolved 0.0406 0.00020 mg/L 0.0400 101 80-120
Molybdenum, dissolved 0.0409 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Phosphorus, dissolved 4.04 0.050 mg/L 4.00 101 80-120
Potassium, dissolved 3.99 0.10 mg/L 4.00 100 80-120
Selenium, dissolved 0.397 0.00050 mg/L 0.400 99 80-120
Silicon, dissolved 4.0 1.0 mg/L 4.00 99 80-120
Silver, dissolved 0.0406 0.000050 mg/L 0.0400 101 80-120
Sodium, dissolved 4.05 0.10 mg/L 4.00 101 80-120
Strontium, dissolved 0.0409 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 40.5 3.0 mg/L 40.0 101 80-120
Tellurium, dissolved 0.0409 0.00050 mg/L 0.0400 102 80-120
Thallium, dissolved 0.0405 0.000020 mg/L 0.0400 101 80-120
Thorium, dissolved 0.0411 0.00010 mg/L 0.0400 103 80-120
Tin, dissolved 0.0418 0.00020 mg/L 0.0400 104 80-120
Titanium, dissolved 0.0398 0.0050 mg/L 0.0400 99 80-120
Tungsten, dissolved 0.0406 0.0010 mg/L 0.0400 102 80-120
Uranium, dissolved 0.0414 0.000020 mg/L 0.0400 104 80-120
Vanadium, dissolved 0.0403 0.0050 mg/L 0.0400 101 80-120
Zinc, dissolved 0.405 0.0040 mg/L 0.400 101 80-120
Zirconium, dissolved 0.0410 0.00010 mg/L 0.0400 102 80-120
Matrix Spike (B4J1778-MS1) Source: 2413615-01 Prepared: 2024-10-03, Analyzed: 2024-10-03
Aluminum, dissolved 4.50 0.0050 mg/L 4.00 < 0.0050 112 70-130
Antimony, dissolved 0.0463 0.00020 mg/L 0.0400 < 0.00020 116 70-130
Arsenic, dissolved 0.449 0.00050 mg/L 0.400 < 0.00050 112 70-130
Barium, dissolved 0.127 0.0050 mg/L 0.0400 0.0818 112 70-130
Beryllium, dissolved 0.0432 0.00010 mg/L 0.0400 < 0.00010 108 70-130
Bismuth, dissolved 0.0325 0.00010 mg/L 0.0400 < 0.00010 81 70-130
Boron, dissolved 0.427 0.0500 mg/L 0.400 < 0.0500 104 70-130
Cadmium, dissolved 0.0454 0.000010 mg/L 0.0400  0.000017 113 70-130
Calcium, dissolved 107 0.20 mg/L 4.00 104 58 70-130 MS2
Chromium, dissolved 0.0462 0.00050 mg/L 0.0400 < 0.00050 115 70-130
Cobalt, dissolved 0.0430 0.00010 mg/L 0.0400 <0.00010 107 70-130
Copper, dissolved 0.0422 0.00040 mg/L 0.0400 < 0.00040 105 70-130
Iron, dissolved 4.29 0.010 mg/L 4.00 <0.010 107 70-130
Lead, dissolved 0.0439 0.00020 mg/L 0.0400 < 0.00020 110 70-130
Lithium, dissolved 0.0463 0.00010 mg/L 0.0400 0.00400 106 70-130
Magnesium, dissolved 285 0.010 mg/L 4.00 24.9 89 70-130
Manganese, dissolved 0.0452 0.00020 mg/L 0.0400 0.00133 110 70-130
Molybdenum, dissolved 0.0467 0.00010 mg/L 0.0400 0.00172 113 70-130
Nickel, dissolved 0.0438 0.00040 mg/L 0.0400 < 0.00040 109 70-130
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PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B4J1778, Continued

Matrix Spike (B4J1778-MS1), Continued Source: 2413615-01 Prepared: 2024-10-03, Analyzed: 2024-10-03
Phosphorus, dissolved 4.72 0.050 mg/L 4.00 <0.050 118 70-130
Potassium, dissolved 5.03 0.10 mg/L 4.00 0.46 114 70-130
Selenium, dissolved 0.447 0.00050 mg/L 0.400 < 0.00050 112 70-130
Silicon, dissolved 7.4 1.0 mg/L 4.00 2.8 116 70-130
Silver, dissolved 0.0332 0.000050 mg/L 0.0400 < 0.000050 83 70-130
Sodium, dissolved 6.06 0.10 mg/L 4.00 1.84 105 70-130
Strontium, dissolved 1.71 0.0010 mg/L 0.0400 1.71 10 70-130 MS2
Sulfur, dissolved 122 3.0 mg/L 40.0 75.5 115 70-130
Tellurium, dissolved 0.0389 0.00050 mg/L 0.0400 < 0.00050 97 70-130
Thallium, dissolved 0.0440 0.000020 mg/L 0.0400 < 0.000020 110 70-130
Thorium, dissolved 0.0439 0.00010 mg/L 0.0400 < 0.00010 110 70-130

Tin, dissolved 0.0447 0.00020 mg/L 0.0400 < 0.00020 112 70-130
Titanium, dissolved 0.0446 0.0050 mg/L 0.0400 < 0.0050 111 70-130
Tungsten, dissolved 0.0433 0.0010 mg/L 0.0400 <0.0010 108 70-130
Uranium, dissolved 0.0461 0.000020 mg/L 0.0400  0.000355 114 70-130
Vanadium, dissolved 0.0453 0.0050 mg/L 0.0400 < 0.0050 113 70-130

Zinc, dissolved 0.445 0.0040 mg/L 0.400 0.0043 110 70-130
Zirconium, dissolved 0.0448 0.00010 mg/L 0.0400 <0.00010 112 70-130

Dissolved Metals, Batch B4J1839

Blank (B4J1839-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLKS5) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved < 0.000010 0.000010 mg/L

LCS (B4J1839-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved 0.00231 0.000010 mg/L 0.00250 93 80-120

LCS (B4J1839-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved 0.00242 0.000010 mg/L 0.00250 97 80-120

LCS (B4J1839-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved 0.00231 0.000010 mg/L 0.00250 92 80-120

LCS (B4J1839-BS4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved 0.00216 0.000010 mg/L 0.00250 86 80-120

LCS (B4J1839-BS5) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, dissolved 0.00238 0.000010 mg/L 0.00250 95 80-120

General Parameters, Batch B414312

Blank (B414312-BLK1) Prepared: 2024-09-27, Analyzed: 2024-10-02
BOD, 5-day <20 2.0 mg/L
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Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier

Level Result Limit Limit

General Parameters, Batch B414312, Continued

LCS (B414312-BS1) Prepared: 2024-09-27, Analyzed: 2024-10-02

BOD, 5-day 197 46.7 mg/L 198 99 85-115
General Parameters, Batch B414369

Blank (B414369-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B414369-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

LCS (B414369-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic 9.21 0.50 mg/L 10.0 92 78-116

Carbon, Dissolved Organic 9.01 0.50 mg/L 10.0 90 78-116

LCS (B414369-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic 9.04 0.50 mg/L 10.0 90 78-116

Carbon, Dissolved Organic 9.12 0.50 mg/L 10.0 91 78-116

Duplicate (B414369-DUP2) Source: 2413615-01 Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic 1.75 0.50 mg/L 1.69 16
Carbon, Dissolved Organic 0.83 0.50 mg/L 0.85 15
Matrix Spike (B414369-MS2) Source: 2413615-01 Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic 10.1 0.50 mg/L 10.0 1.69 84 70-130

Carbon, Dissolved Organic 9.23 0.50 mg/L 10.0 0.85 84 70-130
General Parameters, Batch B4J1596

Blank (B4J1596-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

Blank (B4J1596-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

LCS (B4J1596-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0960 0.0050 mg/L 0.100 96 84-115

LCS (B4J1596-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0950 0.0050 mg/L 0.100 95 84-115
General Parameters, Batch B4J1632

Blank (B4J1632-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-02

Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-02

Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK3) Prepared: 2024-10-02, Analyzed: 2024-10-02

Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK4) Prepared: 2024-10-02, Analyzed: 2024-10-02

Ammonia, Total (as N) <0.050 0.050 mg/L
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Analyte Result RL Units Spike  Source o pec  REC o pp

Level Result Limit

General Parameters, Batch B4J1632, Continued

Blank (B4J1632-BLKS5) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) < 0.050 0.050 mg/L

Blank (B4J1632-BLK6) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L

LCS (B4J1632-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B4J1632-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 1.06 0.050 mg/L 1.00 106 85-115

LCS (B4J1632-BS3) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.971 0.050 mg/L 1.00 97 85-115

LCS (B4J1632-BS4) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.986 0.050 mg/L 1.00 99 85-115

LCS (B4J1632-BS5) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.974 0.050 mg/L 1.00 97 85-115

LCS (B4J1632-BS6) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.947 0.050 mg/L 1.00 95 85-115
General Parameters, Batch B4J1649

Blank (B4J1649-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1649-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1649-BLK3) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

LCS (B4J1649-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) 95.2 1.0 mg/L 100 95 80-120
Alkalinity, Phenolphthalein (as CaCO3) 43.7 1.0 mg/L 50.0 87 0-200

LCS (B4J1649-BS3) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) 95.6 1.0 mg/L 100 96 80-120
Alkalinity, Phenolphthalein (as CaCO3) 49.7 1.0 mg/L 50.0 99 0-200

LCS (B4J1649-BS5) Prepared: 2024-10-02, Analyzed: 2024-10-02
Alkalinity, Total (as CaCO3) 93.7 1.0 mg/L 100 94 80-120
Alkalinity, Phenolphthalein (as CaCO3) 43.2 1.0 mg/L 50.0 86 0-200
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B4J1649, Continued

Reference (B4J1649-SRM1) Prepared: 2024-10-02, Analyzed: 2024-10-02
pH 7.00 0.10 pH units 7.01 100 98-102
Reference (B4J1649-SRM2) Prepared: 2024-10-02, Analyzed: 2024-10-02
pH 7.01 0.10 pH units 7.01 100 98-102
Reference (B4J1649-SRM3) Prepared: 2024-10-02, Analyzed: 2024-10-02
pH 7.01 0.10 pH units 7.01 100 98-102

General Parameters, Batch B4J1654

Blank (B4J1654-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

Blank (B4J1654-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

LCS (B4J1654-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 504 20 mg/L 500 101 89-115

LCS (B4J1654-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 503 20 mg/L 500 101 89-115

General Parameters, Batch B4J1813

Blank (B4J1813-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

Blank (B4J1813-BLK3) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

LCS (B4J1813-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115

LCS (B4J1813-BS3) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) 0.0908 0.0050 mg/L 0.100 91 85-115

General Parameters, Batch B4J1851

Blank (B4J1851-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended <20 2.0 mg/L

LCS (B4J1851-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended 114 5.3 mg/L 100 114 85-115

General Parameters, Batch B4J1913

Blank (B4J1913-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L
Blank (B4J1913-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L
Blank (B4J1913-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L
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APPENDIX 2: QUALITY CONTROL RESULTS

WORK ORDER 2413615

REPORTED TO Elk River Alliance
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result RL Units Spike  Source o ppc  REC o pp
Level Result Limit

General Parameters, Batch B4J1913, Continued

LCS (B4J1913-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.974 0.050 mg/L 1.00 97 85-115

LCS (B4J1913-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.993 0.050 mg/L 1.00 99 85-115

LCS (B4J1913-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.999 0.050 mg/L 1.00 100 85-115
Total Metals, Batch B4J1763

Blank (B4J1763-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total < 0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total < 0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total < 0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total < 0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total <0.0040 0.0040 mg/L

Zirconium, total <0.00010 0.00010 mg/L

LCS (B4J1763-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Aluminum, total 4.03 0.0050 mg/L 4.00 101 80-120
Antimony, total 0.0386 0.00020 mg/L 0.0400 96 80-120
Arsenic, total 0.391 0.00050 mg/L 0.400 98 80-120
Barium, total 0.0396 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0345 0.00010 mg/L 0.0400 86 80-120
Bismuth, total 0.0392 0.00010 mg/L 0.0400 98 80-120
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APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B4J1763, Continued

LCS (B4J1763-BS1), Continued Prepared: 2024-10-02, Analyzed: 2024-10-03
Boron, total 0.412 0.0500 mg/L 0.400 103 80-120
Cadmium, total 0.0390 0.000010 mg/L 0.0400 98 80-120
Calcium, total 4.03 0.20 mg/L 4.00 101 80-120
Chromium, total 0.0402 0.00050 mg/L 0.0400 100 80-120
Cobalt, total 0.0396 0.00010 mg/L 0.0400 99 80-120
Copper, total 0.0391 0.00040 mg/L 0.0400 98 80-120
Iron, total 3.95 0.010 mg/L 4.00 99 80-120
Lead, total 0.0396 0.00020 mg/L 0.0400 99 80-120
Lithium, total 0.0378 0.00010 mg/L 0.0400 95 80-120
Magnesium, total 4.03 0.010 mg/L 4.00 101 80-120
Manganese, total 0.0403 0.00020 mg/L 0.0400 101 80-120
Molybdenum, total 0.0398 0.00010 mg/L 0.0400 99 80-120
Nickel, total 0.0399 0.00040 mg/L 0.0400 100 80-120
Phosphorus, total 4.00 0.050 mg/L 4.00 100 80-120
Potassium, total 3.95 0.10 mg/L 4.00 99 80-120
Selenium, total 0.380 0.00050 mg/L 0.400 95 80-120
Silicon, total 3.8 1.0 mg/L 4.00 95 80-120
Silver, total 0.0387 0.000050 mg/L 0.0400 97 80-120
Sodium, total 3.89 0.10 mg/L 4.00 97 80-120
Strontium, total 0.0403 0.0010 mg/L 0.0400 101 80-120
Sulfur, total 38.2 3.0 mg/L 40.0 96 80-120
Tellurium, total 0.0371 0.00050 mg/L 0.0400 93 80-120
Thallium, total 0.0397 0.000020 mg/L 0.0400 99 80-120
Thorium, total 0.0402 0.00010 mg/L 0.0400 100 80-120
Tin, total 0.0391 0.00020 mg/L 0.0400 98 80-120
Titanium, total 0.0398 0.0050 mg/L 0.0400 100 80-120
Tungsten, total 0.0397 0.0010 mg/L 0.0400 99 80-120
Uranium, total 0.0393 0.000020 mg/L 0.0400 98 80-120
Vanadium, total 0.0397 0.0050 mg/L 0.0400 99 80-120
Zinc, total 0.392 0.0040 mg/L 0.400 98 80-120
Zirconium, total 0.0396 0.00010 mg/L 0.0400 99 80-120
Matrix Spike (B4J1763-MS1) Source: 2413615-01 Prepared: 2024-10-02, Analyzed: 2024-10-03
Aluminum, total 4.49 0.0050 mg/L 4.00 0.0261 112 70-130
Antimony, total 0.0451 0.00020 mg/L 0.0400 < 0.00020 113 70-130
Arsenic, total 0.453 0.00050 mg/L 0.400 < 0.00050 113 70-130
Barium, total 0.128 0.0050 mg/L 0.0400 0.0933 88 70-130
Beryllium, total 0.0455 0.00010 mg/L 0.0400 < 0.00010 114 70-130
Bismuth, total 0.0451 0.00010 mg/L 0.0400 < 0.00010 113 70-130
Boron, total 0.499 0.0500 mg/L 0.400 < 0.0500 121 70-130
Cadmium, total 0.0455 0.000010 mg/L 0.0400  0.000018 114 70-130
Calcium, total 103 0.20 mg/L 4.00 99.2 105 70-130
Chromium, total 0.0472 0.00050 mg/L 0.0400 < 0.00050 117 70-130
Cobalt, total 0.0446 0.00010 mg/L 0.0400 < 0.00010 112 70-130
Copper, total 0.0430 0.00040 mg/L 0.0400 < 0.00040 107 70-130
Iron, total 4.45 0.010 mg/L 4.00 0.028 110 70-130
Lead, total 0.0460 0.00020 mg/L 0.0400 < 0.00020 115 70-130
Lithium, total 0.0502 0.00010 mg/L 0.0400 0.00335 117 70-130
Magnesium, total 27.6 0.010 mg/L 4.00 23.7 98 70-130
Manganese, total 0.0479 0.00020 mg/L 0.0400 0.00232 114 70-130
Molybdenum, total 0.0486 0.00010 mg/L 0.0400 0.00179 117 70-130
Nickel, total 0.0451 0.00040 mg/L 0.0400 < 0.00040 112 70-130
Phosphorus, total 4.80 0.050 mg/L 4.00 <0.050 119 70-130
Potassium, total 5.18 0.10 mg/L 4.00 0.41 119 70-130
Selenium, total 0.466 0.00050 mg/L 0.400 < 0.00050 116 70-130
Silicon, total 7.7 1.0 mg/L 4.00 2.6 127 70-130
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APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413615
PROJECT CBWM-2024 REPORTED 2024-10-09 09:24
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit
Total Metals, Batch B4J1763, Continued
Matrix Spike (B4J1763-MS1), Continued Source: 2413615-01 Prepared: 2024-10-02, Analyzed: 2024-10-03
Silver, total 0.0309 0.000050 mg/L 0.0400 < 0.000050 77 70-130
Sodium, total 5.77 0.10 mg/L 4.00 1.68 102 70-130
Strontium, total 1.68 0.0010 mg/L 0.0400 1.82 NR 70-130 MS2
Sulfur, total 122 3.0 mg/L 40.0 69.0 133 70-130 MS2
Tellurium, total 0.0432 0.00050 mg/L 0.0400 < 0.00050 108 70-130
Thallium, total 0.0465 0.000020 mg/L 0.0400 < 0.000020 116 70-130
Thorium, total 0.0451 0.00010 mg/L 0.0400 < 0.00010 113 70-130
Tin, total 0.0456 0.00020 mg/L 0.0400 < 0.00020 114 70-130
Titanium, total 0.0462 0.0050 mg/L 0.0400 < 0.0050 115 70-130
Tungsten, total 0.0459 0.0010 mg/L 0.0400 <0.0010 115 70-130
Uranium, total 0.0462 0.000020 mg/L 0.0400  0.000429 114 70-130
Vanadium, total 0.0461 0.0050 mg/L 0.0400 < 0.0050 115 70-130
Zinc, total 0.444 0.0040 mg/L 0.400 0.0068 109 70-130
Zirconium, total 0.0441 0.00010 mg/L 0.0400 < 0.00010 110 70-130
Total Metals, Batch B4J1839
Blank (B4J1839-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L
Blank (B4J1839-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L
Blank (B4J1839-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L
Blank (B4J1839-BLK4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L
Blank (B4J1839-BLKS5) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L
LCS (B4J1839-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00231 0.000010 mg/L 0.00250 93 80-120
LCS (B4J1839-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00242 0.000010 mg/L 0.00250 97 80-120
LCS (B4J1839-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00231 0.000010 mg/L 0.00250 92 80-120
LCS (B4J1839-BS4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00216 0.000010 mg/L 0.00250 86 80-120
LCS (B4J1839-BS5) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00238 0.000010 mg/L 0.00250 95 80-120
Matrix Spike (B4J1839-MS4) Source: 2413615-01 Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00198 0.000010 mg/L 0.00250 < 0.000010 79 70-130
QC Qualifiers:
MS2 The native sample concentration is greater than the spike concentration hence the matrix spike limits do not
apply.
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CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2413599

PO NUMBER RECEIVED / TEMP 2024-09-26 09:00/ 8.5°C
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.://www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z003-20240924-0807 (2413599-01) | Matrix: Water | Sampled: 2024-09-24 08:07

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-28
Chloride 0.33 AO =250 0.10 mg/L 2024-09-28
Fluoride 0.22 MAC =1.5 0.10 mg/L 2024-09-28
Nitrate (as N) 0.052 MAC =10 0.010 mg/L 2024-09-28 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-28 HT1
Sulfate 259 AO <500 1.0 mg/L 2024-09-28

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-10-03
EPHw19-32 <250 N/A 250 pg/L 2024-10-03
Surrogate: 2-Methylnonane (EPH/F2-4) 86 60-140 % 2024-10-03
Calculated Parameters

Hardness, Dissolved (as CaCO3) 369 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) 0.0525 N/A 0.0100 mg/L N/A

Nitrogen, Total 0.138 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Barium, dissolved 0.0760 N/A 0.0050 mg/L 2024-10-03
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-10-03
Cadmium, dissolved 0.000016 N/A 0.000010 mg/L 2024-10-03
Calcium, dissolved 107 N/A 0.20 mg/L 2024-10-03
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-10-03
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-10-03
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Lithium, dissolved 0.00398 N/A 0.00010 mg/L 2024-10-03
Magnesium, dissolved 24.7 N/A 0.010 mg/L 2024-10-03
Manganese, dissolved 0.00244 N/A 0.00020 mg/L 2024-10-03
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-10-03
Molybdenum, dissolved 0.00166 N/A 0.00010 mg/L 2024-10-03
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, dissolved 0.45 N/A 0.10 mg/L 2024-10-03
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Silicon, dissolved 29 N/A 1.0 mg/L 2024-10-03
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-10-03
Sodium, dissolved 1.83 N/A 0.10 mg/L 2024-10-03
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z003-20240924-0807 (2413599-01) | Matrix: Water | Sampled: 2024-09-24 08:07, Continued

Dissolved Metals, Continued

Strontium, dissolved 1.77 N/A 0.0010 mg/L 2024-10-03
Sulfur, dissolved 75.1 N/A 3.0 mg/L 2024-10-03
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, dissolved 0.000345 N/A 0.000020 mg/L 2024-10-03
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, dissolved 0.0048 N/A 0.0040 mg/L 2024-10-03
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
General Parameters
Alkalinity, Total (as CaCO3) 139 N/A 1.0 mg/L 2024-10-01
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Bicarbonate (as CaCO3) 139 N/A 1.0 mg/L 2024-10-01
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-10-02
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-02
Carbon, Total Organic 0.66 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic 0.52 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl 0.086 N/A 0.050 mg/L 2024-10-04
Phosphorus, Total (as P) 0.0373 N/A 0.0050 mg/L 2024-10-03
Phosphorus, Dissolved Reactive 0.0120 N/A 0.0050 mg/L 2024-10-02 HT1
Solids, Total Suspended <20 N/A 2.0 mg/L 2024-10-04 HT1
Total Metals
Aluminum, total 0.0180 0G <01 0.0050 mg/L 2024-10-03
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-03
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-10-03
Barium, total 0.0802 MAC =2 0.0050 mg/L 2024-10-03
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-03
Cadmium, total 0.000021 MAC = 0.007 0.000010 mg/L 2024-10-03
Calcium, total 99.9 None Required 0.20 mg/L 2024-10-03
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-03
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-10-03
Iron, total 0.049 AO<0.3 0.010 mg/L 2024-10-03

Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-
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REPORTED TO Elk River Alliance WORK ORDER 2413599

PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result Guideline RL Units Analyzed Qualifier

L1Z003-20240924-0807 (2413599-01) | Matrix: Water | Sampled: 2024-09-24 08:07, Continued

Total Metals, Continued
Lithium, total 0.00352 N/A 0.00010 mg/L 2024-10-03
Magnesium, total 23.9 None Required 0.010 mg/L 2024-10-03
Manganese, total 0.00328 MAC =0.12 0.00020 mg/L 2024-10-03
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-03
Molybdenum, total 0.00183 N/A 0.00010 mg/L 2024-10-03
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, total 0.44 N/A 0.10 mg/L 2024-10-03
Selenium, total 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-03
Silicon, total 2.8 N/A 1.0 mg/L 2024-10-03
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-03
Sodium, total 1.62 AO <200 0.10 mg/L 2024-10-03
Strontium, total 1.82 MAC =7 0.0010 mg/L 2024-10-03
Sulfur, total 70.3 N/A 3.0 mg/L 2024-10-03
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, total 0.000420 MAC =0.02 0.000020 mg/L 2024-10-03
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, total 0.0060 AO<5 0.0040 mg/L 2024-10-03
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03

L1Z22009_20240924_1033 (2413599-02) | Matrix: Water | Sampled: 2024-09-24 10:33

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-28
Chloride 0.39 AO =250 0.10 mg/L 2024-09-28
Fluoride 0.28 MAC =1.5 0.10 mg/L 2024-09-28
Nitrate (as N) 0.023 MAC =10 0.010 mg/L 2024-09-28 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-28 HT1
Sulfate 260 AO =500 1.0 mg/L 2024-09-28

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 pg/L 2024-10-03
EPHw19-32 <250 N/A 250 pg/L 2024-10-03
Surrogate: 2-Methylnonane (EPH/F2-4) 90 60-140 % 2024-10-03

Calculated Parameters
Hardness, Dissolved (as CaCO3) 369 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) 0.0226 N/A 0.0100 mg/L N/A
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Analyte Result Guideline RL Units Analyzed Qualifier

L1Z2009_20240924_1033 (2413599-02) | Matrix: Water | Sampled: 2024-09-24 10:33, Continued

Calculated Parameters, Continued

Nitrogen, Total 0.0896 N/A 0.0500 mg/L N/A
Dissolved Metals
Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Barium, dissolved 0.0835 N/A 0.0050 mg/L 2024-10-03
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-10-03
Cadmium, dissolved 0.000015 N/A 0.000010 mg/L 2024-10-03
Calcium, dissolved 106 N/A 0.20 mg/L 2024-10-03
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-10-03
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-10-03
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Lithium, dissolved 0.00391 N/A 0.00010 mg/L 2024-10-03
Magnesium, dissolved 25.2 N/A 0.010 mg/L 2024-10-03
Manganese, dissolved 0.00159 N/A 0.00020 mg/L 2024-10-03
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-10-03
Molybdenum, dissolved 0.00166 N/A 0.00010 mg/L 2024-10-03
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, dissolved 0.45 N/A 0.10 mg/L 2024-10-03
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Silicon, dissolved 2.9 N/A 1.0 mg/L 2024-10-03
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-10-03
Sodium, dissolved 1.80 N/A 0.10 mg/L 2024-10-03
Strontium, dissolved 1.71 N/A 0.0010 mg/L 2024-10-03
Sulfur, dissolved 76.6 N/A 3.0 mg/L 2024-10-03
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, dissolved 0.000351 N/A 0.000020 mg/L 2024-10-03
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, dissolved <0.0040 N/A 0.0040 mg/L 2024-10-03
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-03
General Parameters

Alkalinity, Total (as CaCO3) 137 N/A 1.0 mg/L 2024-10-
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L1Z2009_20240924_1033 (2413599-02) | Matrix: Water | Sampled: 2024-09-24 10:33, Continued

General Parameters, Continued

Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Bicarbonate (as CaCO3) 137 N/A 1.0 mg/L 2024-10-01
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-10-02
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-02
Carbon, Total Organic 1.10 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic 0.75 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl 0.067 N/A 0.050 mg/L 2024-10-04
Phosphorus, Total (as P) 0.0221 N/A 0.0050 mg/L 2024-10-03
Phosphorus, Dissolved Reactive 0.0190 N/A 0.0050 mg/L 2024-10-02 HT1
Solids, Total Suspended 2.0 N/A 2.0 mg/L 2024-10-04 HT1
Total Metals
Aluminum, total 0.0191 0G <041 0.0050 mg/L 2024-10-03
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-03
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-10-03
Barium, total 0.0837 MAC =2 0.0050 mg/L 2024-10-03
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-03
Cadmium, total 0.000022 MAC = 0.007 0.000010 mg/L 2024-10-03
Calcium, total 102 None Required 0.20 mg/L 2024-10-03
Chromium, total < 0.00050 MAC =0.05 0.00050 mg/L 2024-10-03
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-10-03
Iron, total 0.022 AO<0.3 0.010 mg/L 2024-10-03
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-03
Lithium, total 0.00342 N/A 0.00010 mg/L 2024-10-03
Magnesium, total 23.7 None Required 0.010 mg/L 2024-10-03
Manganese, total 0.00247 MAC =0.12 0.00020 mg/L 2024-10-03
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-03
Molybdenum, total 0.00187 N/A 0.00010 mg/L 2024-10-03
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-03
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-03
Potassium, total 0.46 N/A 0.10 mg/L 2024-10-03
Selenium, total 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-03
Silicon, total 2.6 N/A 1.0 mg/L 2024-10-03
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-03
Sodium, total 1.62 AO <200 0.10 mg/L 2024-10-03
Strontium, total 1.73 MAC =7 0.0010 mg/L 2024-10-03
Sulfur, total 70.1 N/A 3.0 mg/L 2024-10-03
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Analyte Result Guideline RL Units Analyzed Qualifier

L1Z2009_20240924_1033 (2413599-02) | Matrix: Water | Sampled: 2024-09-24 10:33, Continued

Total Metals, Continued

Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-03
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-03
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-03
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-03
Uranium, total 0.000428 MAC = 0.02 0.000020 mg/L 2024-10-03
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-03
Zinc, total 0.0057 AO<5 0.0040 mg/L 2024-10-03
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-03

Sample Qualifiers:
HT1 The sample was prepared and/or analyzed past the recommended holding time.
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APPENDIX 1: SUPPORTING INFORMATION

REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter 4 Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 um Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] 4 N/A
Hardness in Water SM 2340 B* (2021) Calculation: 2.497 [total Ca] + 4.118 [total Mg] v N/A
(Est)
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic 4 Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7 BrClI2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) v Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry v Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at v Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
pg/L Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association
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Guidelines Referenced in this Report:
Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.

| Panm O Af410
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REPORTED TO  Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B414392

Blank (B414392-BLK2) Prepared: 2024-09-28, Analyzed: 2024-09-28
Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B414392-BS1) Prepared: 2024-09-28, Analyzed: 2024-09-28
Bromide 4.16 0.10 mg/L 4.00 104 85-115
Chloride 16.1 0.10 mg/L 16.0 100 90-110
Fluoride 3.79 0.10 mg/L 4.00 95 88-108
Nitrate (as N) 3.95 0.010 mg/L 4.00 99 90-110

Nitrite (as N) 2.10 0.010 mg/L 2.00 105 85-115
Sulfate 16.2 1.0 mg/L 16.0 101 90-110

LCS (B414392-BS2) Prepared: 2024-09-28, Analyzed: 2024-09-28
Bromide 4.09 0.10 mg/L 4.00 102 85-115
Chloride 16.0 0.10 mg/L 16.0 100 90-110
Fluoride 3.99 0.10 mg/L 4.00 100 88-108
Nitrate (as N) 3.97 0.010 mg/L 4.00 99 90-110

Nitrite (as N) 2.04 0.010 mg/L 2.00 102 85-115
Sulfate 16.2 1.0 mg/L 16.0 101 90-110

BCMOE Aggregate Hydrocarbons, Batch B4J1757

Blank (B4J1757-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-03
EPHw10-19 <250 250 pg/L

EPHw19-32 <250 250 pg/L

Surrogate: 2-Methylnonane (EPH/F2-4) 2230 ug/L 2490 90 60-140

LCS (B4J1757-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-03
EPHw10-19 17100 250 pg/L 17400 99 70-130
EPHw19-32 20100 250 pg/L 24800 81 70-130
Surrogate: 2-Methylnonane (EPH/F2-4) 1650 ug/L 2490 66 60-140
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Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

BCMOE Aggregate Hydrocarbons, Batch B4J1757, Continued

LCS Dup (B4J1757-BSD2) Prepared: 2024-10-02, Analyzed: 2024-10-03
EPHw10-19 18600 250 pg/L 17400 107 70-130 8 20
EPHw19-32 21700 250 pg/L 24800 87 70-130 8 20
Surrogate: 2-Methylnonane (EPH/F2-4) 1550 ug/L 2490 62 60-140
Dissolved Metals, Batch B4J1778

Blank (B4J1778-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Aluminum, dissolved < 0.0050 0.0050 mg/L

Antimony, dissolved < 0.00020 0.00020 mg/L

Arsenic, dissolved < 0.00050 0.00050 mg/L

Barium, dissolved < 0.0050 0.0050 mg/L

Beryllium, dissolved < 0.00010 0.00010 mg/L

Bismuth, dissolved < 0.00010 0.00010 mg/L

Boron, dissolved < 0.0500 0.0500 mg/L

Cadmium, dissolved < 0.000010 0.000010 mg/L

Calcium, dissolved <0.20 0.20 mg/L

Chromium, dissolved < 0.00050 0.00050 mg/L

Cobalt, dissolved < 0.00010 0.00010 mg/L

Copper, dissolved < 0.00040 0.00040 mg/L

Iron, dissolved <0.010 0.010 mg/L

Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved < 0.00010 0.00010 mg/L

Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved < 0.00020 0.00020 mg/L

Molybdenum, dissolved <0.00010 0.00010 mg/L

Nickel, dissolved <0.00040 0.00040 mg/L

Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved <0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved <0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B4J1778-BS1)

Prepared: 2024-10-03, Analyzed: 2024-10-03

Aluminum, dissolved 4.03 0.0050 mg/L 4.00 101 80-120
Antimony, dissolved 0.0405 0.00020 mg/L 0.0400 101 80-120
Arsenic, dissolved 0.400 0.00050 mg/L 0.400 100 80-120
Barium, dissolved 0.0412 0.0050 mg/L 0.0400 103 80-120
Beryllium, dissolved 0.0391 0.00010 mg/L 0.0400 98 80-120
Bismuth, dissolved 0.0398 0.00010 mg/L 0.0400 100 80-120
Boron, dissolved 0.394 0.0500 mg/L 0.400 98 80-120
Cadmium, dissolved 0.0409 0.000010 mg/L 0.0400 102 80-120
Calcium, dissolved 4.07 0.20 mg/L 4.00 102 80-120
Chromium, dissolved 0.0399 0.00050 mg/L 0.0400 100 80-120
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Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B4J1778, Continued

LCS (B4J1778-BS1), Continued Prepared: 2024-10-03, Analyzed: 2024-10-03
Cobalt, dissolved 0.0405 0.00010 mg/L 0.0400 101 80-120
Copper, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Iron, dissolved 4.03 0.010 mg/L 4.00 101 80-120
Lead, dissolved 0.0413 0.00020 mg/L 0.0400 103 80-120
Lithium, dissolved 0.0394 0.00010 mg/L 0.0400 98 80-120
Magnesium, dissolved 4.03 0.010 mg/L 4.00 101 80-120
Manganese, dissolved 0.0406 0.00020 mg/L 0.0400 101 80-120
Molybdenum, dissolved 0.0409 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0405 0.00040 mg/L 0.0400 101 80-120
Phosphorus, dissolved 4.04 0.050 mg/L 4.00 101 80-120
Potassium, dissolved 3.99 0.10 mg/L 4.00 100 80-120
Selenium, dissolved 0.397 0.00050 mg/L 0.400 99 80-120
Silicon, dissolved 4.0 1.0 mg/L 4.00 99 80-120
Silver, dissolved 0.0406 0.000050 mg/L 0.0400 101 80-120
Sodium, dissolved 4.05 0.10 mg/L 4.00 101 80-120
Strontium, dissolved 0.0409 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 40.5 3.0 mg/L 40.0 101 80-120
Tellurium, dissolved 0.0409 0.00050 mg/L 0.0400 102 80-120
Thallium, dissolved 0.0405 0.000020 mg/L 0.0400 101 80-120
Thorium, dissolved 0.0411 0.00010 mg/L 0.0400 103 80-120
Tin, dissolved 0.0418 0.00020 mg/L 0.0400 104 80-120
Titanium, dissolved 0.0398 0.0050 mg/L 0.0400 99 80-120
Tungsten, dissolved 0.0406 0.0010 mg/L 0.0400 102 80-120
Uranium, dissolved 0.0414 0.000020 mg/L 0.0400 104 80-120
Vanadium, dissolved 0.0403 0.0050 mg/L 0.0400 101 80-120
Zinc, dissolved 0.405 0.0040 mg/L 0.400 101 80-120
Zirconium, dissolved 0.0410 0.00010 mg/L 0.0400 102 80-120

Dissolved Metals, Batch B4J1786

Blank (B4J1786-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Aluminum, dissolved < 0.0050 0.0050 mg/L
Antimony, dissolved <0.00020 0.00020 mg/L
Arsenic, dissolved < 0.00050 0.00050 mg/L
Barium, dissolved < 0.0050 0.0050 mg/L
Beryllium, dissolved <0.00010 0.00010 mg/L
Bismuth, dissolved <0.00010 0.00010 mg/L
Boron, dissolved < 0.0500 0.0500 mg/L
Cadmium, dissolved < 0.000010 0.000010 mg/L
Calcium, dissolved <0.20 0.20 mg/L
Chromium, dissolved < 0.00050 0.00050 mg/L
Cobalt, dissolved < 0.00010 0.00010 mg/L
Copper, dissolved <0.00040 0.00040 mg/L
Iron, dissolved <0.010 0.010 mg/L
Lead, dissolved < 0.00020 0.00020 mg/L
Lithium, dissolved < 0.00010 0.00010 mg/L
Magnesium, dissolved <0.010 0.010 mg/L
Manganese, dissolved <0.00020 0.00020 mg/L
Molybdenum, dissolved < 0.00010 0.00010 mg/L
Nickel, dissolved < 0.00040 0.00040 mg/L
Phosphorus, dissolved < 0.050 0.050 mg/L
Potassium, dissolved <0.10 0.10 mg/L
Selenium, dissolved < 0.00050 0.00050 mg/L
Silicon, dissolved <1.0 1.0 mg/L
Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L



CARO

\NALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B4J1786, Continued

Blank (B4J1786-BLK1), Continued Prepared: 2024-10-03, Analyzed: 2024-10-03
Strontium, dissolved <0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved <0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B4J1786-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Aluminum, dissolved 4.04 0.0050 mg/L 4.00 101 80-120
Antimony, dissolved 0.0398 0.00020 mg/L 0.0400 99 80-120
Arsenic, dissolved 0.404 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0404 0.0050 mg/L 0.0400 101 80-120
Beryllium, dissolved 0.0391 0.00010 mg/L 0.0400 98 80-120
Bismuth, dissolved 0.0397 0.00010 mg/L 0.0400 99 80-120
Boron, dissolved 0.405 0.0500 mg/L 0.400 101 80-120
Cadmium, dissolved 0.0403 0.000010 mg/L 0.0400 101 80-120
Calcium, dissolved 3.99 0.20 mg/L 4.00 100 80-120
Chromium, dissolved 0.0403 0.00050 mg/L 0.0400 101 80-120
Cobalt, dissolved 0.0404 0.00010 mg/L 0.0400 101 80-120
Copper, dissolved 0.0401 0.00040 mg/L 0.0400 100 80-120
Iron, dissolved 4.07 0.010 mg/L 4.00 102 80-120
Lead, dissolved 0.0405 0.00020 mg/L 0.0400 101 80-120
Lithium, dissolved 0.0397 0.00010 mg/L 0.0400 99 80-120
Magnesium, dissolved 4.20 0.010 mg/L 4.00 105 80-120
Manganese, dissolved 0.0406 0.00020 mg/L 0.0400 102 80-120
Molybdenum, dissolved 0.0414 0.00010 mg/L 0.0400 103 80-120
Nickel, dissolved 0.0403 0.00040 mg/L 0.0400 101 80-120
Phosphorus, dissolved 4.05 0.050 mg/L 4.00 101 80-120
Potassium, dissolved 4.08 0.10 mg/L 4.00 102 80-120
Selenium, dissolved 0.403 0.00050 mg/L 0.400 101 80-120
Silicon, dissolved 4.0 1.0 mg/L 4.00 99 80-120
Silver, dissolved 0.0399 0.000050 mg/L 0.0400 100 80-120
Sodium, dissolved 4.02 0.10 mg/L 4.00 100 80-120
Strontium, dissolved 0.0409 0.0010 mg/L 0.0400 102 80-120
Sulfur, dissolved 40.9 3.0 mg/L 40.0 102 80-120
Tellurium, dissolved 0.0401 0.00050 mg/L 0.0400 100 80-120
Thallium, dissolved 0.0407 0.000020 mg/L 0.0400 102 80-120
Thorium, dissolved 0.0424 0.00010 mg/L 0.0400 106 80-120
Tin, dissolved 0.0407 0.00020 mg/L 0.0400 102 80-120
Titanium, dissolved 0.0400 0.0050 mg/L 0.0400 100 80-120
Tungsten, dissolved 0.0417 0.0010 mg/L 0.0400 104 80-120
Uranium, dissolved 0.0412 0.000020 mg/L 0.0400 103 80-120
Vanadium, dissolved 0.0403 0.0050 mg/L 0.0400 101 80-120
Zinc, dissolved 0.408 0.0040 mg/L 0.400 102 80-120
Zirconium, dissolved 0.0403 0.00010 mg/L 0.0400 101 80-120

Dissolved Metals, Batch B4J1839

Blank (B4J1839-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L




CARO

ANALYTI

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43

Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  qualifier

Level Result Limit Limit

Dissolved Metals, Batch B4J1839, Continued

Blank (B4J1839-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK4) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B4J1839-BLKS5) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L

LCS (B4J1839-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00231 0.000010 mg/L 0.00250 93 80-120

LCS (B4J1839-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00242 0.000010 mg/L 0.00250 97 80-120

LCS (B4J1839-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00231 0.000010 mg/L 0.00250 92 80-120

LCS (B4J1839-BS4) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00216 0.000010 mg/L 0.00250 86 80-120

LCS (B4J1839-BS5) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00238 0.000010 mg/L 0.00250 95 80-120

Duplicate (B4J1839-DUPS5) Source: 2413599-02 Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved < 0.000010 0.000010 mg/L < 0.000010 20

Matrix Spike (B4J1839-MS2) Source: 2413599-01 Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, dissolved 0.00187 0.000010 mg/L 0.00250 < 0.000010 75 70-130
General Parameters, Batch B414312

Blank (B414312-BLK1) Prepared: 2024-09-27, Analyzed: 2024-10-02

BOD, 5-day <20 2.0 mg/L

LCS (B414312-BS1) Prepared: 2024-09-27, Analyzed: 2024-10-02

BOD, 5-day 197 46.7 mg/L 198 99 85-115

Duplicate (B414312-DUP2) Source: 2413599-01 Prepared: 2024-09-27, Analyzed: 2024-10-02

BOD, 5-day <56 2.0 mg/L <56 22
General Parameters, Batch B414369

Blank (B414369-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B414369-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

LCS (B414369-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01

Carbon, Total Organic 9.21 0.50 mg/L 10.0 92 78-116

Carbon, Dissolved Organic 9.01 0.50 mg/L 10.0 90 78-116
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REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD

Level Result Limit Limit

General Parameters, Batch B414369, Continued

LCS (B414369-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Carbon, Total Organic 9.04 0.50 mg/L 10.0 90 78-116
Carbon, Dissolved Organic 9.12 0.50 mg/L 10.0 91 78-116
General Parameters, Batch B4J1588

Blank (B4J1588-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1588-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1588-BLK3) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

LCS (B4J1588-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.8 1.0 mg/L 100 96 80-120
Alkalinity, Phenolphthalein (as CaCO3) 44.9 1.0 mg/L 50.0 90 0-200

LCS (B4J1588-BS3) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.0 1.0 mg/L 100 95 80-120
Alkalinity, Phenolphthalein (as CaCO3) 45.7 1.0 mg/L 50.0 91 0-200

LCS (B4J1588-BS5) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.7 1.0 mg/L 100 96 80-120
Alkalinity, Phenolphthalein (as CaCO3) 43.4 1.0 mg/L 50.0 87 0-200
General Parameters, Batch B4J1596

Blank (B4J1596-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

Blank (B4J1596-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

LCS (B4J1596-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0960 0.0050 mg/L 0.100 96 84-115

LCS (B4J1596-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0950 0.0050 mg/L 0.100 95 84-115
General Parameters, Batch B4J1632

Blank (B4J1632-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L
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REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B4J1632, Continued

Blank (B4J1632-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) < 0.050 0.050 mg/L

Blank (B4J1632-BLK3) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK4) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK5) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1632-BLK6) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) <0.050 0.050 mg/L

LCS (B4J1632-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 1.07 0.050 mg/L 1.00 107 85-115

LCS (B4J1632-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 1.06 0.050 mg/L 1.00 106 85-115

LCS (B4J1632-BS3) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.971 0.050 mg/L 1.00 97 85-115

LCS (B4J1632-BS4) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.986 0.050 mg/L 1.00 99 85-115

LCS (B4J1632-BS5) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.974 0.050 mg/L 1.00 97 85-115

LCS (B4J1632-BS6) Prepared: 2024-10-02, Analyzed: 2024-10-02
Ammonia, Total (as N) 0.947 0.050 mg/L 1.00 95 85-115

General Parameters, Batch B4J1654

Blank (B4J1654-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

Blank (B4J1654-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

LCS (B4J1654-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 504 20 mg/L 500 101 89-115

LCS (B4J1654-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 503 20 mg/L 500 101 89-115

General Parameters, Batch B4J1813

Blank (B4J1813-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

Blank (B4J1813-BLK3) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

LCS (B4J1813-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) 0.102 0.0050 mg/L 0.100 102 85-115
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REPORTED TO Elk River Alliance WORK ORDER 2413599
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B4J1813, Continued

LCS (B4J1813-BS3) Prepared: 2024-10-02, Analyzed: 2024-10-03
Phosphorus, Total (as P) 0.0908 0.0050 mg/L 0.100 91 85-115

General Parameters, Batch B4J1851

Blank (B4J1851-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended <20 2.0 mg/L

LCS (B4J1851-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended 114 5.3 mg/L 100 114 85-115

General Parameters, Batch B4J1913

Blank (B4J1913-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

Blank (B4J1913-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

Blank (B4J1913-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

LCS (B4J1913-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.974 0.050 mg/L 1.00 97 85-115

LCS (B4J1913-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.993 0.050 mg/L 1.00 99 85-115

LCS (B4J1913-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-04
Nitrogen, Total Kjeldahl 0.999 0.050 mg/L 1.00 100 85-115

General Parameters, Batch B4J1944

Blank (B4J1944-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended <20 2.0 mg/L

LCS (B4J1944-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-04
Solids, Total Suspended 93.0 5.0 mg/L 100 93 85-115

Total Metals, Batch B4J1763

Blank (B4J1763-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Aluminum, total < 0.0050 0.0050 mg/L
Antimony, total <0.00020 0.00020 mg/L
Arsenic, total < 0.00050 0.00050 mg/L
Barium, total < 0.0050 0.0050 mg/L
Beryllium, total < 0.00010 0.00010 mg/L
Bismuth, total < 0.00010 0.00010 mg/L
Boron, total < 0.0500 0.0500 mg/L
Cadmium, total < 0.000010 0.000010 mg/L
Calcium, total <0.20 0.20 mg/L
Chromium, total < 0.00050 0.00050 mg/L
Cobalt, total < 0.00010 0.00010 mg/L
Copper, total < 0.00040 0.00040 mg/L
Iron, total <0.010 0.010 mg/L
Lead, total < 0.00020 0.00020 mg/L
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WORK ORDER 2413599

REPORTED TO Elk River Alliance
PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B4J1763, Continued

Blank (B4J1763-BLK1), Continued Prepared: 2024-10-02, Analyzed: 2024-10-03
Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total <0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total < 0.00010 0.00010 mg/L

LCS (B4J1763-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Aluminum, total 4.03 0.0050 mg/L 4.00 101 80-120
Antimony, total 0.0386 0.00020 mg/L 0.0400 96 80-120
Arsenic, total 0.391 0.00050 mg/L 0.400 98 80-120
Barium, total 0.0396 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0345 0.00010 mg/L 0.0400 86 80-120
Bismuth, total 0.0392 0.00010 mg/L 0.0400 98 80-120
Boron, total 0.412 0.0500 mg/L 0.400 103 80-120
Cadmium, total 0.0390 0.000010 mg/L 0.0400 98 80-120
Calcium, total 4.03 0.20 mg/L 4.00 101 80-120
Chromium, total 0.0402 0.00050 mg/L 0.0400 100 80-120
Cobalt, total 0.0396 0.00010 mg/L 0.0400 99 80-120
Copper, total 0.0391 0.00040 mg/L 0.0400 98 80-120
Iron, total 3.95 0.010 mg/L 4.00 99 80-120
Lead, total 0.0396 0.00020 mg/L 0.0400 99 80-120
Lithium, total 0.0378 0.00010 mg/L 0.0400 95 80-120
Magnesium, total 4.03 0.010 mg/L 4.00 101 80-120
Manganese, total 0.0403 0.00020 mg/L 0.0400 101 80-120
Molybdenum, total 0.0398 0.00010 mg/L 0.0400 99 80-120
Nickel, total 0.0399 0.00040 mg/L 0.0400 100 80-120
Phosphorus, total 4.00 0.050 mg/L 4.00 100 80-120
Potassium, total 3.95 0.10 mg/L 4.00 99 80-120
Selenium, total 0.380 0.00050 mg/L 0.400 95 80-120
Silicon, total 3.8 1.0 mg/L 4.00 95 80-120
Silver, total 0.0387 0.000050 mg/L 0.0400 97 80-120
Sodium, total 3.89 0.10 mg/L 4.00 97 80-120
Strontium, total 0.0403 0.0010 mg/L 0.0400 101 80-120
Sulfur, total 38.2 3.0 mg/L 40.0 96 80-120
Tellurium, total 0.0371 0.00050 mg/L 0.0400 93 80-120
Thallium, total 0.0397 0.000020 mg/L 0.0400 99 80-120
Thorium, total 0.0402 0.00010 mg/L 0.0400 100 80-120
Tin, total 0.0391 0.00020 mg/L 0.0400 98 80-120
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REPORTED TO  Elk River Alliance WORK ORDER 2413599

PROJECT CBWM-2024 REPORTED 2024-10-15 14:43
Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B4J1763, Continued

LCS (B4J1763-BS1), Continued Prepared: 2024-10-02, Analyzed: 2024-10-03
Titanium, total 0.0398 0.0050 mg/L 0.0400 100 80-120
Tungsten, total 0.0397 0.0010 mg/L 0.0400 99 80-120
Uranium, total 0.0393 0.000020 mg/L 0.0400 98 80-120
Vanadium, total 0.0397 0.0050 mg/L 0.0400 99 80-120
Zinc, total 0.392 0.0040 mg/L 0.400 98 80-120
Zirconium, total 0.0396 0.00010 mg/L 0.0400 99 80-120

Total Metals, Batch B4J1839

Blank (B4J1839-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L

Blank (B4J1839-BLK4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L

Blank (B4J1839-BLKS5) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total < 0.000010 0.000010 mg/L

LCS (B4J1839-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00231 0.000010 mg/L 0.00250 93 80-120

LCS (B4J1839-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00242 0.000010 mg/L 0.00250 97 80-120

LCS (B4J1839-BS3) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00231 0.000010 mg/L 0.00250 92 80-120

LCS (B4J1839-BS4) Prepared: 2024-10-03, Analyzed: 2024-10-03
Mercury, total 0.00216 0.000010 mg/L 0.00250 86 80-120

LCS (B4J1839-BS5) Prepared: 2024-10-03, Analyzed: 2024-10-03

Mercury, total 0.00238 0.000010 mg/L 0.00250 95 80-120




CARO

ANALYTI

CERTIFICATE OF ANALYSIS

REPORTED TO Elk River Alliance
PO Box 2095, 1111 2nd Ave
Fernie, BC VOB1MO

ATTENTION Fynley Kuijit WORK ORDER 2413542

PO NUMBER RECEIVED / TEMP 2024-09-25 14:30 / 15.9°C
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
PROJECT INFO COC NUMBER No Number

Introduction:

CARO Analytical Services is a testing laboratory full of smart, engaged scientists driven to make the world a safer and
healthier place. Through our clients' projects we become an essential element for a better world. We employ methods
conducted in accordance with recognized professional standards using accepted testing methodologies and quality
control efforts. CARO is accredited by the Canadian Association for Laboratories Accreditation (CALA) to ISO/IEC
17025:2017 for specific tests listed in the scope of accreditation approved by CALA.

Big Picture Sidekicks e We've Got Chemistry £ B Ahead of the Curve ’
You know that the sample you collected after It's simple. We figure the more you Through research, regulation
snowshoeing to site, digging 5 meters, and enjoy working with our fun and knowledge, and instrumentation, we
racing to get it on a plane so you can submit it engaged team members; the more are your analytical centre for the
to the lab for time sensitive results needed to likely you are to give us continued technical knowledge you need,
make important and expensive  decisions opportunities to support you. BEFORE you need it, so you can stay
(whew) is VERY important. We know that too. up to date and in the know.

By engaging our services, you are agreeing to CARO Analytical Service's Standard Terms and Conditions outlined here:
https.://www.caro.ca/terms-conditions

If you have any questions or concerns, please contact me at TeamCaro@caro.ca
Authorized By:

Team CARO
Client Service Representative

1-888-311-8846 | www.caro.ca
#110 4011 Viking Way Richmond, BC V6V 2K9 | #102 3677 Highway 97N Kelowna, BC V1X 5C3 | 17225 109 Avenue Edmonton, AB T5S 1H7 |
#108 4475 Wayburne Drive Burnaby, BC V5G 4X4



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

MORO001_20240923_1150 (2413542-01) | Matrix: Water | Sampled: 2024-09-23 11:50

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-27
Chloride 3.82 AO =250 0.10 mg/L 2024-09-27
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-27
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2024-09-27 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-27 HT1
Sulfate 8.6 AO =500 1.0 mg/L 2024-09-27

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-10-02
EPHw19-32 <250 N/A 250 pg/L 2024-10-02
Surrogate: 2-Methylnonane (EPH/F2-4) 101 60-140 % 2024-10-02
Calculated Parameters

Hardness, Dissolved (as CaCO3) 139 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) <0.0100 N/A 0.0100 mg/L N/A

Nitrogen, Total < 0.0500 N/A 0.0500 mg/L N/A

Dissolved Metals

Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Barium, dissolved 0.174 N/A 0.0050 mg/L 2024-09-30
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-30
Cadmium, dissolved 0.000023 N/A 0.000010 mg/L 2024-09-30
Calcium, dissolved 40.1 N/A 0.20 mg/L 2024-09-30
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-09-30
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-30
Iron, dissolved 0.012 N/A 0.010 mg/L 2024-09-30
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Lithium, dissolved 0.00386 N/A 0.00010 mg/L 2024-09-30
Magnesium, dissolved 9.41 N/A 0.010 mg/L 2024-09-30
Manganese, dissolved 0.00875 N/A 0.00020 mg/L 2024-09-30
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-10-01
Molybdenum, dissolved 0.00070 N/A 0.00010 mg/L 2024-09-30
Nickel, dissolved <0.00040 N/A 0.00040 mg/L 2024-09-30
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-30
Potassium, dissolved 0.65 N/A 0.10 mg/L 2024-09-30
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Silicon, dissolved 2.2 N/A 1.0 mg/L 2024-09-30
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-30
Sodium, dissolved 2.37 N/A 0.10 mg/L 2024-09-30



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

MORO001_20240923_1150 (2413542-01) | Matrix: Water | Sampled: 2024-09-23 11:50, Continued

Dissolved Metals, Continued

Strontium, dissolved 0.156 N/A 0.0010 mg/L 2024-09-30
Sulfur, dissolved <3.0 N/A 3.0 mg/L 2024-09-30
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-30
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-30
Uranium, dissolved 0.000324 N/A 0.000020 mg/L 2024-09-30
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Zinc, dissolved < 0.0040 N/A 0.0040 mg/L 2024-09-30
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
General Parameters
Alkalinity, Total (as CaCO3) 122 N/A 1.0 mg/L 2024-10-01
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Bicarbonate (as CaCO3) 122 N/A 1.0 mg/L 2024-10-01
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Ammonia, Total (as N) 0.056 None Required 0.050 mg/L 2024-10-01
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-03 HT1
Carbon, Total Organic 1.58 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic 1.44 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl <0.050 N/A 0.050 mg/L 2024-10-02
Phosphorus, Total (as P) < 0.0050 N/A 0.0050 mg/L 2024-10-02
Solids, Total Suspended <24 N/A 2.0 mg/L 2024-10-02 HT1, RS2
Total Metals
Aluminum, total 0.0102 0G <041 0.0050 mg/L 2024-10-01
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-01
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-10-01
Barium, total 0.160 MAC =2 0.0050 mg/L 2024-10-01
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Bismuth, total <0.00010 N/A 0.00010 mg/L 2024-10-01
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-01
Cadmium, total 0.000021 MAC = 0.007 0.000010 mg/L 2024-10-01
Calcium, total 41.4 None Required 0.20 mg/L 2024-10-01
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-10-01
Iron, total 0.022 AO<0.3 0.010 mg/L 2024-10-01
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-01
Lithium, total 0.00362 N/A 0.00010 mg/L 2024-10-




CARO

A\NALYTICAL SERVICES

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

MORO001_20240923_1150 (2413542-01) | Matrix: Water | Sampled: 2024-09-23 11:50, Continued

Total Metals, Continued

Magnesium, total 8.84 None Required 0.010 mg/L 2024-10-01
Manganese, total 0.0101 MAC =0.12 0.00020 mg/L 2024-10-01
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-01
Molybdenum, total 0.00071 N/A 0.00010 mg/L 2024-10-01
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-01
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-01
Potassium, total 0.59 N/A 0.10 mg/L 2024-10-01
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Silicon, total 2.2 N/A 1.0 mg/L 2024-10-01
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-01
Sodium, total 2.37 AO <200 0.10 mg/L 2024-10-01
Strontium, total 0.147 MAC =7 0.0010 mg/L 2024-10-01
Sulfur, total <3.0 N/A 3.0 mg/L 2024-10-01
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-01
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-01
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-01
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-01
Uranium, total 0.000295 MAC =0.02 0.000020 mg/L 2024-10-01
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Zinc, total < 0.0040 AO<5 0.0040 mg/L 2024-10-01
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01

FLDO001_20240923_1159 (2413542-02) | Matrix: Water | Sampled: 2024-09-23 11:59

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-27
Chloride <0.10 AO =< 250 0.10 mg/L 2024-09-27
Fluoride <0.10 MAC =1.5 0.10 mg/L 2024-09-27
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2024-09-27 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-27 HT1
Sulfate <1.0 AO =500 1.0 mg/L 2024-09-27

BCMOE Aggregate Hydrocarbons

EPHw10-19 <250 N/A 250 pg/L 2024-10-02

EPHw19-32 <250 N/A 250 pg/L 2024-10-02

Surrogate: 2-Methylnonane (EPH/F2-4) 106 60-140 % 2024-10-02
Calculated Parameters

Hardness, Dissolved (as CaCO3) <0.500 N/A 0.500 mg/L N/A

Nitrate+Nitrite (as N) <0.0100 N/A 0.0100 mg/L N/A

Nitrogen, Total < 0.0500 N/A 0.0500 mg/L N/A



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

FLDO001_20240923_1159 (2413542-02) | Matrix: Water | Sampled: 2024-09-23 11:59, Continued

Dissolved Metals
Aluminum, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Barium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Beryllium, dissolved <0.00010 N/A 0.00010 mg/L 2024-10-01
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-10-01
Cadmium, dissolved < 0.000010 N/A 0.000010 mg/L 2024-09-30
Calcium, dissolved <0.20 N/A 0.20 mg/L 2024-09-30
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Cobalt, dissolved <0.00010 N/A 0.00010 mg/L 2024-09-30
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-30
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-30
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Lithium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-10-01
Magnesium, dissolved <0.010 N/A 0.010 mg/L 2024-09-30
Manganese, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Mercury, dissolved < 0.000040 N/A 0.000040 mg/L 2024-09-30 HG1
Molybdenum, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-30
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-30
Potassium, dissolved <0.10 N/A 0.10 mg/L 2024-09-30
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Silicon, dissolved <1.0 N/A 1.0 mg/L 2024-09-30
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-30
Sodium, dissolved <0.10 N/A 0.10 mg/L 2024-09-30
Strontium, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-30
Sulfur, dissolved <3.0 N/A 3.0 mg/L 2024-09-30
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-30
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-30
Uranium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-30
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Zinc, dissolved <0.0040 N/A 0.0040 mg/L 2024-09-30
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
General Parameters
Alkalinity, Total (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Bicarbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01



CARO

ANALYTICAL S

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

FLDO001_20240923_1159 (2413542-02) | Matrix: Water | Sampled: 2024-09-23 11:59, Continued

General Parameters, Continued

Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Ammonia, Total (as N) <0.050 None Required 0.050 mg/L 2024-10-01
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-03 HT1
Carbon, Total Organic <0.50 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic <0.50 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl <0.050 N/A 0.050 mg/L 2024-10-03
Phosphorus, Total (as P) 0.0082 N/A 0.0050 mg/L 2024-10-02
Phosphorus, Dissolved Reactive 0.0060 N/A 0.0050 mg/L 2024-10-02 HT1
Solids, Total Suspended <24 N/A 2.0 mg/L 2024-10-02 HT1, RS2
Total Metals

Aluminum, total < 0.0050 0G <01 0.0050 mg/L 2024-10-01
Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-01
Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-10-01
Barium, total < 0.0050 MAC =2 0.0050 mg/L 2024-10-01
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Bismuth, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-01
Cadmium, total < 0.000010 MAC = 0.007 0.000010 mg/L 2024-10-01
Calcium, total <0.20 None Required 0.20 mg/L 2024-10-01
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Copper, total 0.00080 MAC =2 0.00040 mg/L 2024-10-03 RE2
Iron, total <0.010 AO<0.3 0.010 mg/L 2024-10-01
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-01
Lithium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Magnesium, total <0.010 None Required 0.010 mg/L 2024-10-01
Manganese, total < 0.00020 MAC =0.12 0.00020 mg/L 2024-10-01
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-01
Molybdenum, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-01
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-01
Potassium, total <0.10 N/A 0.10 mg/L 2024-10-01
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Silicon, total <1.0 N/A 1.0 mg/L 2024-10-01
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-01
Sodium, total <0.10 AO <200 0.10 mg/L 2024-10-01
Strontium, total <0.0010 MAC =7 0.0010 mg/L 2024-10-01
Sulfur, total <3.0 N/A 3.0 mg/L 2024-10-01
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-01
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-01



CARO

A\NALYTICAL SERVICES

TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542

PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

FLDO001_20240923_1159 (2413542-02) | Matrix: Water | Sampled: 2024-09-23 11:59, Continued

Total Metals, Continued
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-01
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-01
Uranium, total < 0.000020 MAC = 0.02 0.000020 mg/L 2024-10-01
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Zinc, total < 0.0040 AO<5 0.0040 mg/L 2024-10-01
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01

MORO002_20240923_0927 (2413542-03) | Matrix: Water | Sampled: 2024-09-23 09:27

Anions
Bromide <0.10 N/A 0.10 mg/L 2024-09-27
Chloride 3.36 AO <250 0.10 mg/L 2024-09-27
Fluoride <0.10 MAC = 1.5 0.10 mg/L 2024-09-27
Nitrate (as N) <0.010 MAC =10 0.010 mg/L 2024-09-27 HT1
Nitrite (as N) <0.010 MAC =1 0.010 mg/L 2024-09-27 HT1
Sulfate 4.5 AO <500 1.0 mg/L 2024-09-27

BCMOE Aggregate Hydrocarbons
EPHw10-19 <250 N/A 250 g/l 2024-10-02
EPHw19-32 <250 N/A 250 pg/L 2024-10-02
Surrogate: 2-Methylnonane (EPH/F2-4) 99 60-140 % 2024-10-02

Calculated Parameters
Hardness, Dissolved (as CaCO3) 66.4 N/A 0.500 mg/L N/A
Nitrate+Nitrite (as N) <0.0100 N/A 0.0100 mg/L N/A
Nitrogen, Total 0.0640 N/A 0.0500 mg/L N/A

Dissolved Metals
Aluminum, dissolved 0.0102 N/A 0.0050 mg/L 2024-09-30
Antimony, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Arsenic, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Barium, dissolved 0.192 N/A 0.0050 mg/L 2024-09-30
Beryllium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Bismuth, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Boron, dissolved < 0.0500 N/A 0.0500 mg/L 2024-09-30
Cadmium, dissolved 0.000031 N/A 0.000010 mg/L 2024-09-30
Calcium, dissolved 19.5 N/A 0.20 mg/L 2024-09-30
Chromium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Cobalt, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Copper, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-30
Iron, dissolved <0.010 N/A 0.010 mg/L 2024-09-30
Lead, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-
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TEST RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result Guideline RL Units Analyzed Qualifier

MORO002_20240923_0927 (2413542-03) | Matrix: Water | Sampled: 2024-09-23 09:27, Continued

Dissolved Metals, Continued

Lithium, dissolved 0.00169 N/A 0.00010 mg/L 2024-09-30
Magnesium, dissolved 4.25 N/A 0.010 mg/L 2024-09-30
Manganese, dissolved 0.00174 N/A 0.00020 mg/L 2024-09-30
Mercury, dissolved < 0.000010 N/A 0.000010 mg/L 2024-10-01
Molybdenum, dissolved 0.00062 N/A 0.00010 mg/L 2024-09-30
Nickel, dissolved < 0.00040 N/A 0.00040 mg/L 2024-09-30
Phosphorus, dissolved <0.050 N/A 0.050 mg/L 2024-09-30
Potassium, dissolved 0.50 N/A 0.10 mg/L 2024-09-30
Selenium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Silicon, dissolved 1.1 N/A 1.0 mg/L 2024-09-30
Silver, dissolved < 0.000050 N/A 0.000050 mg/L 2024-09-30
Sodium, dissolved 1.80 N/A 0.10 mg/L 2024-09-30
Strontium, dissolved 0.128 N/A 0.0010 mg/L 2024-09-30
Sulfur, dissolved <3.0 N/A 3.0 mg/L 2024-09-30
Tellurium, dissolved < 0.00050 N/A 0.00050 mg/L 2024-09-30
Thallium, dissolved < 0.000020 N/A 0.000020 mg/L 2024-09-30
Thorium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
Tin, dissolved < 0.00020 N/A 0.00020 mg/L 2024-09-30
Titanium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Tungsten, dissolved <0.0010 N/A 0.0010 mg/L 2024-09-30
Uranium, dissolved 0.000176 N/A 0.000020 mg/L 2024-09-30
Vanadium, dissolved < 0.0050 N/A 0.0050 mg/L 2024-09-30
Zinc, dissolved 0.0064 N/A 0.0040 mg/L 2024-09-30
Zirconium, dissolved < 0.00010 N/A 0.00010 mg/L 2024-09-30
General Parameters
Alkalinity, Total (as CaCO3) 58.5 N/A 1.0 mg/L 2024-10-01
Alkalinity, Phenolphthalein (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Bicarbonate (as CaCO3) 58.5 N/A 1.0 mg/L 2024-10-01
Alkalinity, Carbonate (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Alkalinity, Hydroxide (as CaCO3) <1.0 N/A 1.0 mg/L 2024-10-01
Ammonia, Total (as N) < 0.050 None Required 0.050 mg/L 2024-10-01
BOD, 5-day <56 N/A 2.0 mg/L 2024-10-03 HT1
Carbon, Total Organic 1.96 N/A 0.50 mg/L 2024-10-01
Carbon, Dissolved Organic 1.83 N/A 0.50 mg/L 2024-10-01
Chemical Oxygen Demand <20 N/A 20 mg/L 2024-10-03
Nitrogen, Total Kjeldahl 0.064 N/A 0.050 mg/L 2024-10-03
Phosphorus, Total (as P) 0.0150 N/A 0.0050 mg/L 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 N/A 0.0050 mg/L 2024-10-02 HT1
Solids, Total Suspended <24 N/A 2.0 mg/L 2024-10-02 HT1, RS2
Total Metals
Aluminum, total 0.0499 0G <01 0.0050 mg/L 2024-10-01

Antimony, total < 0.00020 MAC = 0.006 0.00020 mg/L 2024-10-
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Analyte Result Guideline RL Units Analyzed Qualifier

MORO002_20240923_0927 (2413542-03) | Matrix: Water | Sampled: 2024-09-23 09:27, Continued

Total Metals, Continued

Arsenic, total < 0.00050 MAC = 0.01 0.00050 mg/L 2024-10-01
Barium, total 0.181 MAC =2 0.0050 mg/L 2024-10-01
Beryllium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Bismuth, total <0.00010 N/A 0.00010 mg/L 2024-10-01
Boron, total < 0.0500 MAC =5 0.0500 mg/L 2024-10-01
Cadmium, total 0.000030 MAC = 0.007 0.000010 mg/L 2024-10-01
Calcium, total 20.0 None Required 0.20 mg/L 2024-10-01
Chromium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Cobalt, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Copper, total < 0.00040 MAC =2 0.00040 mg/L 2024-10-01
Iron, total 0.035 AO<0.3 0.010 mg/L 2024-10-01
Lead, total < 0.00020 MAC = 0.005 0.00020 mg/L 2024-10-01
Lithium, total 0.00156 N/A 0.00010 mg/L 2024-10-01
Magnesium, total 4.20 None Required 0.010 mg/L 2024-10-01
Manganese, total 0.00239 MAC =0.12 0.00020 mg/L 2024-10-01
Mercury, total < 0.000010 MAC = 0.001 0.000010 mg/L 2024-10-01
Molybdenum, total 0.00062 N/A 0.00010 mg/L 2024-10-01
Nickel, total < 0.00040 N/A 0.00040 mg/L 2024-10-01
Phosphorus, total <0.050 N/A 0.050 mg/L 2024-10-01
Potassium, total 0.50 N/A 0.10 mg/L 2024-10-01
Selenium, total < 0.00050 MAC = 0.05 0.00050 mg/L 2024-10-01
Silicon, total 1.0 N/A 1.0 mg/L 2024-10-01
Silver, total < 0.000050 None Required 0.000050 mg/L 2024-10-01
Sodium, total 1.88 AO =200 0.10 mg/L 2024-10-01
Strontium, total 0.124 MAC =7 0.0010 mg/L 2024-10-01
Sulfur, total <3.0 N/A 3.0 mg/L 2024-10-01
Tellurium, total < 0.00050 N/A 0.00050 mg/L 2024-10-01
Thallium, total < 0.000020 N/A 0.000020 mg/L 2024-10-01
Thorium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Tin, total < 0.00020 N/A 0.00020 mg/L 2024-10-01
Titanium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Tungsten, total <0.0010 N/A 0.0010 mg/L 2024-10-01
Uranium, total 0.000176 MAC =0.02 0.000020 mg/L 2024-10-01
Vanadium, total < 0.0050 N/A 0.0050 mg/L 2024-10-01
Zinc, total 0.0137 AO<5 0.0040 mg/L 2024-10-01
Zirconium, total < 0.00010 N/A 0.00010 mg/L 2024-10-01
Sample Qualifiers:

HG1 Sample bottle and preservation submitted is not suitable for Mercury analysis and analyte stability may be affected.

HT1 The sample was prepared and/or analyzed past the recommended holding time.

RE2 Result was confirmed by re-analysis prior to reporting.

RS2 The Reporting Limits for this sample have been raised due to limited sample volume.
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REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analysis Description Method Ref. Technique Accredited Location
Alkalinity in Water SM 2320 B* (2021) Titration with H2SO4 v Kelowna
Ammonia, Total in Water SM 4500-NH3 G* Automated Colorimetry (Phenate) v Kelowna
(2021)
Anions in Water SM 4110 B (2020) lon Chromatography v Kelowna
Biochemical Oxygen Demand in SM 5210 B (2019) Dissolved Oxygen Meter v Kelowna
Water
Carbon, Dissolved Organic in SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Water
Carbon, Total Organic in Water SM 5310 B (2022) Combustion, Infrared CO2 Detection v Kelowna
Chemical Oxygen Demand in SM 5220 D* (2022) Closed Reflux, Colorimetry v Kelowna
Water
Dissolved Metals in Water EPA 200.8 / EPA 6020B 0.45 pym Filtration / Inductively Coupled 4 Richmond
Plasma-Mass Spectroscopy (ICP-MS)
EPH in Water EPA 3511* / BCMOE Hexane MicroExtraction (Base/Neutral) / Gas v Richmond
EPHw Chromatography (GC-FID)
Hardness in Water SM 2340 B (2021) Calculation: 2.497 [diss Ca] + 4.118 [diss Mg] v N/A
Mercury, dissolved in Water EPA 245.7* BrCl2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Mercury, total in Water EPA 245.7¢ BrClI2 Oxidation / Cold Vapor Atomic v Richmond
Fluorescence Spectrometry (CVAFS)
Nitrogen, Total Kjeldahl in Water SM 4500-Norg D* Block Digestion and Flow Injection Analysis v Kelowna
(2021)
Phosphorus, Dissolved Reactive SM 4500-P F (2021) Automated Colorimetry (Ascorbic Acid) v Kelowna
in Water
Phosphorus, Total in Water SM 4500-P B.5* (2011) Persulfate Digestion / Automated Colorimetry 4 Kelowna
/ SM 4500-P F (2021) (Ascorbic Acid)
Solids, Total Suspended in Solids in Water, Solids in Water, Filtered / Gravimetry (Dried at v Kelowna
Water Filtered / SM 2540 D* 103-105C)
(2020)
Total Metals in Water EPA 200.2 / EPA 6020B HNO3+HCI Hot Block Digestion / Inductively v Richmond
Coupled Plasma-Mass Spectroscopy (ICP-MS)
Note: An asterisk in the Method Reference indicates that the CARO method has been modified from the reference method
Glossary of Terms:
RL Reporting Limit (default)
< Less than the specified Reporting Limit (RL) - the actual RL may be higher than the default RL due to various factors
AO Aesthetic Objective
MAC Maximum Acceptable Concentration (health based)
mg/L Milligrams per litre
oG Operational Guideline (treated water)
Mg/l Micrograms per litre
EPA United States Environmental Protection Agency Test Methods
SM Standard Methods for the Examination of Water and Wastewater, American Public Health Association

Guidelines Referenced in this Report:

Guidelines for Canadian Drinking Water Quality (Health Canada, September 2022)

Note: In some cases, the values displayed on the report represent the lowest guideline and are to be verified by the end user

Caring About Results, Obviously.

_
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REPORTED TO  Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56

General Comments:

The results in this report apply to the received samples analyzed in accordance with the Chain of Custody document.
This analytical report must be reproduced in its entirety. CARO is not responsible for any loss or damage resulting
directly or indirectly from error or omission in the conduct of testing. Liability is limited to the cost of analysis. Caro will
dispose of all samples within 30 days of sample receipt, unless otherwise agreed.

Results in Bold indicate values that are above CARO's method reporting limits. Any results that are above regulatory
limits are highlighted red. Please note that results will only be highlighted red if the regulatory limits are included on the
CARO report. Any Bold and/or highlighted results do not take into account method uncertainty. If you would like method
uncertainty or regulatory limits to be included on your report, please contact your Account Manager:TeamCaro@caro.ca

Please note any regulatory guidelines applied to this report are added as a convenience to the client, at their request, to
help provide some initial context to analytical results obtained. Although CARO makes every effort to ensure accuracy of
the associated regulatory guideline(s) applied, the guidelines applied cannot be assumed to be correct due to a variety
of factors and as such CARO Analytical Services assumes no liability or responsibility for the use of those guidelines to
make any decisions. The original source of the regulation should be verified and a review of the guideline (s) should be
validated as correct in order to make any decisions arising from the comparison of the analytical data obtained to the
relevant regulatory guideline for one’s particular circumstances. Further, CARO Analytical Services assumes no liability
or responsibility for any loss attributed from the use of these guidelines in any way.
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PROJECT CBWM-2024 REPORTED 2024-10-04 08:56

The following section displays the quality control (QC) data that is associated with your sample data. Groups of samples are prepared
in “batches” and analyzed in conjunction with QC samples that ensure your data is of the highest quality. Common QC types include:

* Method Blank (Blk): A blank sample that undergoes sample processing identical to that carried out for the test samples. Method
blank results are used to assess contamination from the laboratory environment and reagents.

* Duplicate (Dup): An additional or second portion of a randomly selected sample in the analytical run carried through the entire
analytical process. Duplicates provide a measure of the analytical method's precision (reproducibility).

+ Blank Spike (BS): A sample of known concentration which undergoes processing identical to that carried out for test samples, also
referred to as a laboratory control sample (LCS). Blank spikes provide a measure of the analytical method's accuracy.

* Matrix Spike (MS): A second aliquot of sample is fortified with a known concentration of target analytes and carried through the
entire analytical process. Matrix spikes evaluate potential matrix effects that may affect the analyte recovery.

* Reference Material (SRM): A homogenous material of similar matrix to the samples, certified for the parameter(s) listed.
Reference Materials ensure that the analytical process is adequate to achieve acceptable recoveries of the parameter(s) tested.

Each QC type is analyzed at a 5-10% frequency, i.e. one blank/duplicate/spike for every 10-20 samples. For all types of QC, the
specified recovery (% Rec) and relative percent difference (RPD) limits are derived from long-term method performance averages
and/or prescribed by the reference method.

Analyte Result RL Units Spike  Source o ppc  REC o ppp RPD  qaiifier
Level Result Limit Limit

Anions, Batch B414350

Blank (B414350-BLK1) Prepared: 2024-09-27, Analyzed: 2024-09-27

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <05 0.5 mg/L

Blank (B414350-BLK2) Prepared: 2024-09-27, Analyzed: 2024-09-27

Bromide <0.10 0.10 mg/L

Chloride <0.10 0.10 mg/L

Fluoride <0.10 0.10 mg/L

Nitrate (as N) <0.010 0.010 mg/L

Nitrite (as N) <0.010 0.010 mg/L

Sulfate <1.0 1.0 mg/L

LCS (B414350-BS1) Prepared: 2024-09-27, Analyzed: 2024-09-27

Bromide 4.10 0.10 mg/L 4.00 103 85-115

Chloride 16.0 0.10 mg/L 16.0 100 90-110

Fluoride 4.00 0.10 mg/L 4.00 100 88-108

Nitrate (as N) 3.98 0.010 mg/L 4.00 99 90-110

Nitrite (as N) 2.04 0.010 mg/L 2.00 102 85-115

Sulfate 16.3 0.5 mg/L 16.0 102 90-110

LCS (B414350-BS2) Prepared: 2024-09-27, Analyzed: 2024-09-27

Bromide 4.09 0.10 mg/L 4.00 102 85-115

Chloride 15.7 0.10 mg/L 16.0 98 90-110

Fluoride 4.01 0.10 mg/L 4.00 100 88-108

Nitrate (as N) 4.16 0.010 mg/L 4.00 104 90-110

Nitrite (as N) 2.05 0.010 mg/L 2.00 102 85-115

Sulfate 15.9 0.5 mg/L 16.0 99 90-110

Duplicate (B414350-DUP2) Source: 2413542-01 Prepared: 2024-09-27, Analyzed: 2024-09-27

Bromide <0.10 0.10 mg/L <0.10 10
Chloride 3.81 0.10 mg/L 3.82 <1 10
Fluoride <0.10 0.10 mg/L <0.10 10
Nitrate (as N) <0.010 0.010 mg/L <0.010 10

Nitrite (as N) <0.010 0.010 mg/L <0.010
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REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit
Anions, Batch B414350, Continued
Duplicate (B414350-DUP2), Continued Source: 2413542-01 Prepared: 2024-09-27, Analyzed: 2024-09-27
Sulfate 8.8 1.0 mg/L 8.6 2 10
Matrix Spike (B414350-MS2) Source: 2413542-01 Prepared: 2024-09-27, Analyzed: 2024-09-27
Bromide 4.02 0.10 mg/L 4.00 <0.10 100 80-120
Chloride 20.1 0.10 mg/L 16.0 3.82 102 75-125
Fluoride 4.11 0.10 mg/L 4.00 <0.10 102 75-125
Nitrate (as N) 4.04 0.010 mg/L 4.00 <0.010 101 75-125
Nitrite (as N) 212 0.010 mg/L 2.00 <0.010 106 75-115
Sulfate 25.4 0.5 mg/L 16.0 8.6 105 75-125
BCMOE Aggregate Hydrocarbons, Batch B4J1605
Blank (B4J1605-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01
EPHw10-19 < 250 250 pg/L
EPHw19-32 < 250 250 pg/L
Surrogate: 2-Methylnonane (EPH/F2-4) 2140 ug/L 2490 86 60-140
LCS (B4J1605-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-01
EPHw10-19 17500 250 pg/L 17400 101 70-130
EPHw19-32 23000 250 pg/L 24800 93 70-130
Surrogate: 2-Methylnonane (EPH/F2-4) 1590 ug/L 2490 64 60-140
LCS (B4J1605-BS4) Prepared: 2024-10-01, Analyzed: 2024-10-01
EPHw10-19 17300 250 pg/L 17400 100 70-130
EPHw19-32 23100 250 pg/L 24800 93 70-130
Surrogate: 2-Methylnonane (EPH/F2-4) 1570 ug/L 2490 63 60-140
LCS Dup (B4J1605-BSD2) Prepared: 2024-10-01, Analyzed: 2024-10-01
EPHw10-19 17600 250 pg/L 17400 102 70-130 1 20
EPHw19-32 23400 250 pg/L 24800 94 70-130 2 20
Surrogate: 2-Methylnonane (EPH/F2-4) 1720 ug/L 2490 69 60-140
Dissolved Metals, Batch B414460
Blank (B414460-BLK1) Prepared: 2024-09-30, Analyzed: 2024-09-30
Aluminum, dissolved < 0.0050 0.0050 mg/L
Antimony, dissolved <0.00020 0.00020 mg/L
Arsenic, dissolved < 0.00050 0.00050 mg/L
Barium, dissolved < 0.0050 0.0050 mg/L
Beryllium, dissolved <0.00010 0.00010 mg/L
Bismuth, dissolved < 0.00010 0.00010 mg/L
Boron, dissolved < 0.0500 0.0500 mg/L
Cadmium, dissolved < 0.000010 0.000010 mg/L
Calcium, dissolved <0.20 0.20 mg/L
Chromium, dissolved < 0.00050 0.00050 mg/L
Cobalt, dissolved < 0.00010 0.00010 mg/L
Copper, dissolved <0.00040 0.00040 mg/L
Iron, dissolved <0.010 0.010 mg/L
Lead, dissolved < 0.00020 0.00020 mg/L
Lithium, dissolved < 0.00010 0.00010 mg/L
Magnesium, dissolved <0.010 0.010 mg/L
Manganese, dissolved <0.00020 0.00020 mg/L
Molybdenum, dissolved < 0.00010 0.00010 mg/L
Nickel, dissolved < 0.00040 0.00040 mg/L
Phosphorus, dissolved <0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L i
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REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B414460, Continued

Blank (B414460-BLK1), Continued Prepared: 2024-09-30, Analyzed: 2024-09-30
Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved < 0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved <0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B414460-BS1) Prepared: 2024-09-30, Analyzed: 2024-09-30
Aluminum, dissolved 4.18 0.0050 mg/L 4.00 105 80-120
Antimony, dissolved 0.0411 0.00020 mg/L 0.0400 103 80-120
Arsenic, dissolved 0.417 0.00050 mg/L 0.400 104 80-120
Barium, dissolved 0.0416 0.0050 mg/L 0.0400 104 80-120
Beryllium, dissolved 0.0390 0.00010 mg/L 0.0400 97 80-120
Bismuth, dissolved 0.0412 0.00010 mg/L 0.0400 103 80-120
Boron, dissolved 0.405 0.0500 mg/L 0.400 101 80-120
Cadmium, dissolved 0.0411 0.000010 mg/L 0.0400 103 80-120
Calcium, dissolved 4.16 0.20 mg/L 4.00 104 80-120
Chromium, dissolved 0.0419 0.00050 mg/L 0.0400 105 80-120
Cobalt, dissolved 0.0419 0.00010 mg/L 0.0400 105 80-120
Copper, dissolved 0.0412 0.00040 mg/L 0.0400 103 80-120

Iron, dissolved 4.19 0.010 mg/L 4.00 105 80-120
Lead, dissolved 0.0411 0.00020 mg/L 0.0400 103 80-120
Lithium, dissolved 0.0392 0.00010 mg/L 0.0400 98 80-120
Magnesium, dissolved 4.26 0.010 mg/L 4.00 107 80-120
Manganese, dissolved 0.0422 0.00020 mg/L 0.0400 105 80-120
Molybdenum, dissolved 0.0409 0.00010 mg/L 0.0400 102 80-120
Nickel, dissolved 0.0420 0.00040 mg/L 0.0400 105 80-120
Phosphorus, dissolved 413 0.050 mg/L 4.00 103 80-120
Potassium, dissolved 4.21 0.10 mg/L 4.00 105 80-120
Selenium, dissolved 0.406 0.00050 mg/L 0.400 101 80-120
Silicon, dissolved 4.1 1.0 mg/L 4.00 103 80-120
Silver, dissolved 0.0405 0.000050 mg/L 0.0400 101 80-120
Sodium, dissolved 4.32 0.10 mg/L 4.00 108 80-120
Strontium, dissolved 0.0424 0.0010 mg/L 0.0400 106 80-120
Sulfur, dissolved 40.8 3.0 mg/L 40.0 102 80-120
Tellurium, dissolved 0.0398 0.00050 mg/L 0.0400 100 80-120
Thallium, dissolved 0.0415 0.000020 mg/L 0.0400 104 80-120
Thorium, dissolved 0.0409 0.00010 mg/L 0.0400 102 80-120

Tin, dissolved 0.0399 0.00020 mg/L 0.0400 100 80-120
Titanium, dissolved 0.0417 0.0050 mg/L 0.0400 104 80-120
Tungsten, dissolved 0.0410 0.0010 mg/L 0.0400 102 80-120
Uranium, dissolved 0.0408 0.000020 mg/L 0.0400 102 80-120
Vanadium, dissolved 0.0409 0.0050 mg/L 0.0400 102 80-120

Zinc, dissolved 0.414 0.0040 mg/L 0.400 104 80-120
Zirconium, dissolved 0.0410 0.00010 mg/L 0.0400 102 80-120
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Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B414460, Continued

Matrix Spike (B414460-MS1) Source: 2413542-03 Prepared: 2024-09-30, Analyzed: 2024-09-30
Aluminum, dissolved 4.66 0.0050 mg/L 4.00 0.0102 116 70-130
Antimony, dissolved 0.0474 0.00020 mg/L 0.0400 < 0.00020 118 70-130
Arsenic, dissolved 0.450 0.00050 mg/L 0.400 < 0.00050 113 70-130
Barium, dissolved 0.241 0.0050 mg/L 0.0400 0.192 123 70-130
Beryllium, dissolved 0.0483 0.00010 mg/L 0.0400 < 0.00010 121 70-130
Bismuth, dissolved 0.0449 0.00010 mg/L 0.0400 < 0.00010 112 70-130
Boron, dissolved 0.473 0.0500 mg/L 0.400 < 0.0500 117 70-130
Cadmium, dissolved 0.0469 0.000010 mg/L 0.0400  0.000031 117 70-130
Calcium, dissolved 23.1 0.20 mg/L 4.00 19.5 90 70-130
Chromium, dissolved 0.0465 0.00050 mg/L 0.0400 < 0.00050 116 70-130
Cobalt, dissolved 0.0435 0.00010 mg/L 0.0400 <0.00010 109 70-130
Copper, dissolved 0.0425 0.00040 mg/L 0.0400 < 0.00040 106 70-130
Iron, dissolved 4.45 0.010 mg/L 4.00 <0.010 111 70-130
Lead, dissolved 0.0469 0.00020 mg/L 0.0400 < 0.00020 117 70-130
Lithium, dissolved 0.0500 0.00010 mg/L 0.0400 0.00169 121 70-130
Magnesium, dissolved 8.59 0.010 mg/L 4.00 4.25 108 70-130
Manganese, dissolved 0.0471 0.00020 mg/L 0.0400 0.00174 113 70-130
Molybdenum, dissolved 0.0467 0.00010 mg/L 0.0400 0.00062 115 70-130
Nickel, dissolved 0.0445 0.00040 mg/L 0.0400 < 0.00040 111 70-130
Phosphorus, dissolved 4.80 0.050 mg/L 4.00 <0.050 120 70-130
Potassium, dissolved 5.10 0.10 mg/L 4.00 0.50 115 70-130
Selenium, dissolved 0.444 0.00050 mg/L 0.400 < 0.00050 111 70-130
Silicon, dissolved 5.6 1.0 mg/L 4.00 1.1 114 70-130
Silver, dissolved 0.0291 0.000050 mg/L 0.0400 < 0.000050 73 70-130
Sodium, dissolved 6.22 0.10 mg/L 4.00 1.80 110 70-130
Strontium, dissolved 0.171 0.0010 mg/L 0.0400 0.128 107 70-130
Sulfur, dissolved 47.3 3.0 mg/L 40.0 <3.0 115 70-130
Tellurium, dissolved 0.0474 0.00050 mg/L 0.0400 < 0.00050 119 70-130
Thallium, dissolved 0.0473 0.000020 mg/L 0.0400 < 0.000020 118 70-130
Thorium, dissolved 0.0478 0.00010 mg/L 0.0400 < 0.00010 120 70-130
Tin, dissolved 0.0460 0.00020 mg/L 0.0400 < 0.00020 115 70-130
Titanium, dissolved 0.0453 0.0050 mg/L 0.0400 < 0.0050 113 70-130
Tungsten, dissolved 0.0459 0.0010 mg/L 0.0400 <0.0010 115 70-130
Uranium, dissolved 0.0470 0.000020 mg/L 0.0400  0.000176 117 70-130
Vanadium, dissolved 0.0442 0.0050 mg/L 0.0400 < 0.0050 110 70-130
Zinc, dissolved 0.454 0.0040 mg/L 0.400 0.0064 112 70-130
Zirconium, dissolved 0.0470 0.00010 mg/L 0.0400 < 0.00010 117 70-130

Dissolved Metals, Batch B414469

Blank (B414469-BLK1) Prepared: 2024-09-30, Analyzed: 2024-09-30
Aluminum, dissolved < 0.0050 0.0050 mg/L
Antimony, dissolved <0.00020 0.00020 mg/L
Arsenic, dissolved < 0.00050 0.00050 mg/L
Barium, dissolved < 0.0050 0.0050 mg/L
Beryllium, dissolved < 0.00010 0.00010 mg/L
Bismuth, dissolved < 0.00010 0.00010 mg/L
Boron, dissolved < 0.0500 0.0500 mg/L
Cadmium, dissolved < 0.000010 0.000010 mg/L
Calcium, dissolved <0.20 0.20 mg/L
Chromium, dissolved < 0.00050 0.00050 mg/L
Cobalt, dissolved < 0.00010 0.00010 mg/L
Copper, dissolved < 0.00040 0.00040 mg/L
Iron, dissolved <0.010 0.010 mg/L
Lead, dissolved < 0.00020 0.00020 mg/L

Lithium, dissolved <0.00010 0.00010 mg/L
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REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B414469, Continued

Blank (B414469-BLK1), Continued Prepared: 2024-09-30, Analyzed: 2024-09-30
Magnesium, dissolved <0.010 0.010 mg/L

Manganese, dissolved <0.00020 0.00020 mg/L

Mercury, dissolved < 0.000040 0.000040 mg/L

Molybdenum, dissolved < 0.00010 0.00010 mg/L

Nickel, dissolved < 0.00040 0.00040 mg/L

Phosphorus, dissolved < 0.050 0.050 mg/L

Potassium, dissolved <0.10 0.10 mg/L

Selenium, dissolved < 0.00050 0.00050 mg/L

Silicon, dissolved <1.0 1.0 mg/L

Silver, dissolved < 0.000050 0.000050 mg/L

Sodium, dissolved <0.10 0.10 mg/L

Strontium, dissolved < 0.0010 0.0010 mg/L

Sulfur, dissolved <3.0 3.0 mg/L

Tellurium, dissolved < 0.00050 0.00050 mg/L

Thallium, dissolved < 0.000020 0.000020 mg/L

Thorium, dissolved < 0.00010 0.00010 mg/L

Tin, dissolved < 0.00020 0.00020 mg/L

Titanium, dissolved < 0.0050 0.0050 mg/L

Tungsten, dissolved <0.0010 0.0010 mg/L

Uranium, dissolved < 0.000020 0.000020 mg/L

Vanadium, dissolved < 0.0050 0.0050 mg/L

Zinc, dissolved < 0.0040 0.0040 mg/L

Zirconium, dissolved < 0.00010 0.00010 mg/L

LCS (B414469-BS1) Prepared: 2024-09-30, Analyzed: 2024-09-30
Aluminum, dissolved 4.11 0.0050 mg/L 4.00 103 80-120
Antimony, dissolved 0.0402 0.00020 mg/L 0.0400 100 80-120
Arsenic, dissolved 0.403 0.00050 mg/L 0.400 101 80-120
Barium, dissolved 0.0403 0.0050 mg/L 0.0400 101 80-120
Beryllium, dissolved 0.0340 0.00010 mg/L 0.0400 85 80-120
Bismuth, dissolved 0.0411 0.00010 mg/L 0.0400 103 80-120
Boron, dissolved 0.351 0.0500 mg/L 0.400 88 80-120
Cadmium, dissolved 0.0395 0.000010 mg/L 0.0400 99 80-120
Calcium, dissolved 3.89 0.20 mg/L 4.00 97 80-120
Chromium, dissolved 0.0407 0.00050 mg/L 0.0400 102 80-120
Cobalt, dissolved 0.0406 0.00010 mg/L 0.0400 101 80-120
Copper, dissolved 0.0396 0.00040 mg/L 0.0400 99 80-120
Iron, dissolved 4.10 0.010 mg/L 4.00 103 80-120
Lead, dissolved 0.0408 0.00020 mg/L 0.0400 102 80-120
Lithium, dissolved 0.0336 0.00010 mg/L 0.0400 84 80-120
Magnesium, dissolved 4.09 0.010 mg/L 4.00 102 80-120
Manganese, dissolved 0.0414 0.00020 mg/L 0.0400 103 80-120
Mercury, dissolved 0.00405 0.000040 mg/L 0.00400 101 80-120
Molybdenum, dissolved 0.0398 0.00010 mg/L 0.0400 100 80-120
Nickel, dissolved 0.0409 0.00040 mg/L 0.0400 102 80-120
Phosphorus, dissolved 4.07 0.050 mg/L 4.00 102 80-120
Potassium, dissolved 4.12 0.10 mg/L 4.00 103 80-120
Selenium, dissolved 0.379 0.00050 mg/L 0.400 95 80-120
Silicon, dissolved 4.0 1.0 mg/L 4.00 100 80-120
Silver, dissolved 0.0393 0.000050 mg/L 0.0400 98 80-120
Sodium, dissolved 4.10 0.10 mg/L 4.00 103 80-120
Strontium, dissolved 0.0412 0.0010 mg/L 0.0400 103 80-120
Sulfur, dissolved 39.2 3.0 mg/L 40.0 98 80-120
Tellurium, dissolved 0.0398 0.00050 mg/L 0.0400 100 80-120
Thallium, dissolved 0.0407 0.000020 mg/L 0.0400 102 80-120
Thorium, dissolved 0.0408 0.00010 mg/L 0.0400 102 80-120
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PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Dissolved Metals, Batch B414469, Continued

LCS (B414469-BS1), Continued Prepared: 2024-09-30, Analyzed: 2024-09-30
Tin, dissolved 0.0396 0.00020 mg/L 0.0400 99 80-120
Titanium, dissolved 0.0405 0.0050 mg/L 0.0400 101 80-120
Tungsten, dissolved 0.0404 0.0010 mg/L 0.0400 101 80-120
Uranium, dissolved 0.0405 0.000020 mg/L 0.0400 101 80-120
Vanadium, dissolved 0.0393 0.0050 mg/L 0.0400 98 80-120
Zinc, dissolved 0.398 0.0040 mg/L 0.400 99 80-120
Zirconium, dissolved 0.0399 0.00010 mg/L 0.0400 100 80-120

Dissolved Metals, Batch B414475

Blank (B414475-BLK1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK2) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK3) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK4) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK5) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK6) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK7) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

Blank (B414475-BLK8) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved < 0.000010 0.000010 mg/L

LCS (B414475-BS1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00245 0.000010 mg/L 0.00250 98 80-120

LCS (B414475-BS2) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00247 0.000010 mg/L 0.00250 99 80-120

LCS (B414475-BS3) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00252 0.000010 mg/L 0.00250 101 80-120

LCS (B414475-BS4) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00264 0.000010 mg/L 0.00250 106 80-120

LCS (B414475-BS5) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00228 0.000010 mg/L 0.00250 91 80-120

LCS (B414475-BS6) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00248 0.000010 mg/L 0.00250 99 80-120

LCS (B414475-BS7) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00250 0.000010 mg/L 0.00250 100 80-120

LCS (B414475-BS8) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, dissolved 0.00234 0.000010 mg/L 0.00250 93 80-120
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PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

General Parameters, Batch B414369

Blank (B414369-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

Blank (B414369-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Carbon, Total Organic <0.50 0.50 mg/L

Carbon, Dissolved Organic <0.50 0.50 mg/L

LCS (B414369-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Carbon, Total Organic 9.21 0.50 mg/L 10.0 92 78-116
Carbon, Dissolved Organic 9.01 0.50 mg/L 10.0 90 78-116

LCS (B414369-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Carbon, Total Organic 9.04 0.50 mg/L 10.0 90 78-116
Carbon, Dissolved Organic 9.12 0.50 mg/L 10.0 91 78-116

General Parameters, Batch B414412

Blank (B414412-BLK1) Prepared: 2024-09-28, Analyzed: 2024-10-03
BOD, 5-day <20 2.0 mg/L

LCS (B414412-BS1) Prepared: 2024-09-28, Analyzed: 2024-10-03
BOD, 5-day 183 47.0 mg/L 198 93 85-115

General Parameters, Batch B4J1532

Blank (B4J1532-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

Blank (B4J1532-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Total (as P) < 0.0050 0.0050 mg/L

LCS (B4J1532-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Total (as P) 0.112 0.0050 mg/L 0.100 112 85-115

LCS (B4J1532-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Total (as P) 0.112 0.0050 mg/L 0.100 112 85-115

General Parameters, Batch B4J1535

Blank (B4J1535-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Ammonia, Total (as N) <0.050 0.050 mg/L

Blank (B4J1535-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Ammonia, Total (as N) <0.050 0.050 mg/L

LCS (B4J1535-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Ammonia, Total (as N) 1.02 0.050 mg/L 1.00 102 85-115

LCS (B4J1535-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Ammonia, Total (as N) 1.01 0.050 mg/L 1.00 101 85-115

General Parameters, Batch B4J1574

Blank (B4J1574-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Solids, Total Suspended <20 2.0 mg/L
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Analyte Result RL Units Spike  Source o ppc  REC o pp

Level Result Limit

General Parameters, Batch B4J1574, Continued

LCS (B4J1574-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Solids, Total Suspended 85.5 5.0 mg/L 100 86 85-115
Reference (B4J1574-SRM1) Prepared: 2024-10-02, Analyzed: 2024-10-02
Solids, Total Suspended 418 20.0 mg/L 459 91 80-120
General Parameters, Batch B4J1588

Blank (B4J1588-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1588-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCO3) <1.0 1.0 mg/L

Blank (B4J1588-BLK3) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Phenolphthalein (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Bicarbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Carbonate (as CaCO3) <1.0 1.0 mg/L

Alkalinity, Hydroxide (as CaCQO3) <1.0 1.0 mg/L

LCS (B4J1588-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.8 1.0 mg/L 100 96 80-120
Alkalinity, Phenolphthalein (as CaCO3) 44.9 1.0 mg/L 50.0 90 0-200

LCS (B4J1588-BS3) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.0 1.0 mg/L 100 95 80-120
Alkalinity, Phenolphthalein (as CaCO3) 45.7 1.0 mg/L 50.0 91 0-200

LCS (B4J1588-BS5) Prepared: 2024-10-01, Analyzed: 2024-10-01
Alkalinity, Total (as CaCO3) 95.7 1.0 mg/L 100 96 80-120
Alkalinity, Phenolphthalein (as CaCO3) 43.4 1.0 mg/L 50.0 87 0-200
General Parameters, Batch B4J1596

Blank (B4J1596-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

Blank (B4J1596-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive < 0.0050 0.0050 mg/L

LCS (B4J1596-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0960 0.0050 mg/L 0.100 96 84-115

LCS (B4J1596-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Phosphorus, Dissolved Reactive 0.0950 0.0050 mg/L 0.100 95 84-115

General Parameters, Batch B4J1612
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General Parameters, Batch B4J1612, Continued

Blank (B4J1612-BLK1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Nitrogen, Total Kjeldahl < 0.050 0.050 mg/L

Blank (B4J1612-BLK2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Nitrogen, Total Kjeldahl < 0.050 0.050 mg/L

LCS (B4J1612-BS1) Prepared: 2024-10-01, Analyzed: 2024-10-02
Nitrogen, Total Kjeldahl 0.996 0.050 mg/L 1.00 100 85-115

LCS (B4J1612-BS2) Prepared: 2024-10-01, Analyzed: 2024-10-02
Nitrogen, Total Kjeldahl 1.02 0.050 mg/L 1.00 102 85-115

General Parameters, Batch B4J1654

Blank (B4J1654-BLK1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

Blank (B4J1654-BLK2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand <20 20 mg/L

LCS (B4J1654-BS1) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 504 20 mg/L 500 101 89-115

LCS (B4J1654-BS2) Prepared: 2024-10-03, Analyzed: 2024-10-03
Chemical Oxygen Demand 503 20 mg/L 500 101 89-115

General Parameters, Batch B4J1737

Blank (B4J1737-BLK1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

Blank (B4J1737-BLK2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Nitrogen, Total Kjeldahl <0.050 0.050 mg/L

LCS (B4J1737-BS1) Prepared: 2024-10-02, Analyzed: 2024-10-03
Nitrogen, Total Kjeldahl 0.990 0.050 mg/L 1.00 99 85-115

LCS (B4J1737-BS2) Prepared: 2024-10-02, Analyzed: 2024-10-03
Nitrogen, Total Kjeldahl 0.980 0.050 mg/L 1.00 98 85-115

Total Metals, Batch B414462

Blank (B414462-BLK1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Aluminum, total < 0.0050 0.0050 mg/L
Antimony, total <0.00020 0.00020 mg/L
Arsenic, total < 0.00050 0.00050 mg/L
Barium, total < 0.0050 0.0050 mg/L
Beryllium, total <0.00010 0.00010 mg/L
Bismuth, total < 0.00010 0.00010 mg/L
Boron, total < 0.0500 0.0500 mg/L
Cadmium, total < 0.000010 0.000010 mg/L
Calcium, total <0.20 0.20 mg/L
Chromium, total < 0.00050 0.00050 mg/L
Cobalt, total < 0.00010 0.00010 mg/L
Copper, total < 0.00040 0.00040 mg/L
Iron, total <0.010 0.010 mg/L
Lead, total < 0.00020 0.00020 mg/L
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Total Metals, Batch B414462, Continued

Blank (B414462-BLK1), Continued Prepared: 2024-09-30, Analyzed: 2024-10-01
Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total <0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total < 0.00010 0.00010 mg/L

LCS (B414462-BS1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Aluminum, total 3.89 0.0050 mg/L 4.00 97 80-120
Antimony, total 0.0392 0.00020 mg/L 0.0400 98 80-120
Arsenic, total 0.391 0.00050 mg/L 0.400 98 80-120
Barium, total 0.0398 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0392 0.00010 mg/L 0.0400 98 80-120
Bismuth, total 0.0387 0.00010 mg/L 0.0400 97 80-120
Boron, total 0.399 0.0500 mg/L 0.400 100 80-120
Cadmium, total 0.0390 0.000010 mg/L 0.0400 97 80-120
Calcium, total 3.98 0.20 mg/L 4.00 99 80-120
Chromium, total 0.0398 0.00050 mg/L 0.0400 99 80-120
Cobalt, total 0.0400 0.00010 mg/L 0.0400 100 80-120
Copper, total 0.0391 0.00040 mg/L 0.0400 98 80-120
Iron, total 3.99 0.010 mg/L 4.00 100 80-120
Lead, total 0.0399 0.00020 mg/L 0.0400 100 80-120
Lithium, total 0.0390 0.00010 mg/L 0.0400 98 80-120
Magnesium, total 3.93 0.010 mg/L 4.00 98 80-120
Manganese, total 0.0396 0.00020 mg/L 0.0400 99 80-120
Molybdenum, total 0.0403 0.00010 mg/L 0.0400 101 80-120
Nickel, total 0.0399 0.00040 mg/L 0.0400 100 80-120
Phosphorus, total 3.86 0.050 mg/L 4.00 96 80-120
Potassium, total 3.85 0.10 mg/L 4.00 96 80-120
Selenium, total 0.394 0.00050 mg/L 0.400 98 80-120
Silicon, total 3.8 1.0 mg/L 4.00 94 80-120
Silver, total 0.0397 0.000050 mg/L 0.0400 99 80-120
Sodium, total 4.09 0.10 mg/L 4.00 102 80-120
Strontium, total 0.0392 0.0010 mg/L 0.0400 98 80-120
Sulfur, total 39.4 3.0 mg/L 40.0 98 80-120
Tellurium, total 0.0380 0.00050 mg/L 0.0400 95 80-120
Thallium, total 0.0394 0.000020 mg/L 0.0400 99 80-120
Thorium, total 0.0409 0.00010 mg/L 0.0400 102 80-120
Tin, total 0.0391 0.00020 mg/L 0.0400 98 80-120
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Total Metals, Batch B414462, Continued

LCS (B414462-BS1), Continued Prepared: 2024-09-30, Analyzed: 2024-10-01
Titanium, total 0.0394 0.0050 mg/L 0.0400 99 80-120
Tungsten, total 0.0406 0.0010 mg/L 0.0400 102 80-120
Uranium, total 0.0396 0.000020 mg/L 0.0400 99 80-120
Vanadium, total 0.0400 0.0050 mg/L 0.0400 100 80-120
Zinc, total 0.390 0.0040 mg/L 0.400 98 80-120
Zirconium, total 0.0394 0.00010 mg/L 0.0400 99 80-120

Total Metals, Batch B414475

Blank (B414475-BLK1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK2) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK3) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK4) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK5) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK6) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK7) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

Blank (B414475-BLK8) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total < 0.000010 0.000010 mg/L

LCS (B414475-BS1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00245 0.000010 mg/L 0.00250 98 80-120

LCS (B414475-BS2) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00247 0.000010 mg/L 0.00250 99 80-120

LCS (B414475-BS3) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00252 0.000010 mg/L 0.00250 101 80-120

LCS (B414475-BS4) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00264 0.000010 mg/L 0.00250 106 80-120

LCS (B414475-BS5) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00228 0.000010 mg/L 0.00250 91 80-120

LCS (B414475-BS6) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00248 0.000010 mg/L 0.00250 99 80-120

LCS (B414475-BS7) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00250 0.000010 mg/L 0.00250 100 80-120

LCS (B414475-BS8) Prepared: 2024-09-30, Analyzed: 2024-10-01
Mercury, total 0.00234 0.000010 mg/L 0.00250 93 80-120




CARO

ANALYTICAL SERVICES

APPENDIX 2: QUALITY CONTROL RESULTS

WORK ORDER 2413542

REPORTED TO Elk River Alliance
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B414476

Blank (B414476-BLK1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Aluminum, total < 0.0050 0.0050 mg/L

Antimony, total <0.00020 0.00020 mg/L

Arsenic, total < 0.00050 0.00050 mg/L

Barium, total < 0.0050 0.0050 mg/L

Beryllium, total <0.00010 0.00010 mg/L

Bismuth, total < 0.00010 0.00010 mg/L

Boron, total < 0.0500 0.0500 mg/L

Cadmium, total < 0.000010 0.000010 mg/L

Calcium, total <0.20 0.20 mg/L

Chromium, total < 0.00050 0.00050 mg/L

Cobalt, total < 0.00010 0.00010 mg/L

Copper, total <0.00040 0.00040 mg/L

Iron, total <0.010 0.010 mg/L

Lead, total < 0.00020 0.00020 mg/L

Lithium, total < 0.00010 0.00010 mg/L

Magnesium, total <0.010 0.010 mg/L

Manganese, total <0.00020 0.00020 mg/L

Molybdenum, total < 0.00010 0.00010 mg/L

Nickel, total < 0.00040 0.00040 mg/L

Phosphorus, total <0.050 0.050 mg/L

Potassium, total <0.10 0.10 mg/L

Selenium, total < 0.00050 0.00050 mg/L

Silicon, total <1.0 1.0 mg/L

Silver, total < 0.000050 0.000050 mg/L

Sodium, total <0.10 0.10 mg/L

Strontium, total < 0.0010 0.0010 mg/L

Sulfur, total <3.0 3.0 mg/L

Tellurium, total < 0.00050 0.00050 mg/L

Thallium, total < 0.000020 0.000020 mg/L

Thorium, total < 0.00010 0.00010 mg/L

Tin, total < 0.00020 0.00020 mg/L

Titanium, total < 0.0050 0.0050 mg/L

Tungsten, total <0.0010 0.0010 mg/L

Uranium, total < 0.000020 0.000020 mg/L

Vanadium, total < 0.0050 0.0050 mg/L

Zinc, total < 0.0040 0.0040 mg/L

Zirconium, total <0.00010 0.00010 mg/L

LCS (B414476-BS1) Prepared: 2024-09-30, Analyzed: 2024-10-01
Aluminum, total 3.95 0.0050 mg/L 4.00 99 80-120
Antimony, total 0.0396 0.00020 mg/L 0.0400 99 80-120
Arsenic, total 0.395 0.00050 mg/L 0.400 99 80-120
Barium, total 0.0394 0.0050 mg/L 0.0400 99 80-120
Beryllium, total 0.0395 0.00010 mg/L 0.0400 99 80-120
Bismuth, total 0.0409 0.00010 mg/L 0.0400 102 80-120
Boron, total 0.403 0.0500 mg/L 0.400 101 80-120
Cadmium, total 0.0394 0.000010 mg/L 0.0400 98 80-120
Calcium, total 4.13 0.20 mg/L 4.00 103 80-120
Chromium, total 0.0398 0.00050 mg/L 0.0400 100 80-120
Cobalt, total 0.0401 0.00010 mg/L 0.0400 100 80-120
Copper, total 0.0399 0.00040 mg/L 0.0400 100 80-120
Iron, total 4.03 0.010 mg/L 4.00 101 80-120
Lead, total 0.0403 0.00020 mg/L 0.0400 101 80-120
Lithium, total 0.0387 0.00010 mg/L 0.0400 97 80-120
Magnesium, total 3.94 0.010 mg/L 4.00 98 80-120
Manganese, total 0.0401 0.00020 mg/L 0.0400 100 80-120



CARO

ANALYTICAL SERVIC

APPENDIX 2: QUALITY CONTROL RESULTS

REPORTED TO Elk River Alliance WORK ORDER 2413542
PROJECT CBWM-2024 REPORTED 2024-10-04 08:56
Analyte Result RL Units Spike  Source o pec  REC o ppp RPD  quaiifier
Level Result Limit Limit

Total Metals, Batch B414476, Continued

LCS (B414476-BS1), Continued Prepared: 2024-09-30, Analyzed: 2024-10-01
Molybdenum, total 0.0408 0.00010 mg/L 0.0400 102 80-120

Nickel, total 0.0398 0.00040 mg/L 0.0400 100 80-120

Phosphorus, total 4.01 0.050 mg/L 4.00 100 80-120

Potassium, total 3.91 0.10 mg/L 4.00 98 80-120

Selenium, total 0.395 0.00050 mg/L 0.400 99 80-120

Silicon, total 4.0 1.0 mg/L 4.00 100 80-120

Silver, total 0.0400 0.000050 mg/L 0.0400 100 80-120

Sodium, total 4.10 0.10 mg/L 4.00 103 80-120

Strontium, total 0.0401 0.0010 mg/L 0.0400 100 80-120

Sulfur, total 39.9 3.0 mg/L 40.0 100 80-120

Tellurium, total 0.0385 0.00050 mg/L 0.0400 96 80-120

Thallium, total 0.0394 0.000020 mg/L 0.0400 98 80-120

Thorium, total 0.0422 0.00010 mg/L 0.0400 106 80-120

Tin, total 0.0398 0.00020 mg/L 0.0400 99 80-120

Titanium, total 0.0400 0.0050 mg/L 0.0400 100 80-120

Tungsten, total 0.0412 0.0010 mg/L 0.0400 103 80-120

Uranium, total 0.0407 0.000020 mg/L 0.0400 102 80-120

Vanadium, total 0.0396 0.0050 mg/L 0.0400 99 80-120

Zinc, total 0.392 0.0040 mg/L 0.400 98 80-120

Zirconium, total 0.0399 0.00010 mg/L 0.0400 100 80-120
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CORDILLERA CONSULTING

FRESHWATER INVERTEBRATE TAXONOMY

Project: Community-based Water Monitoring - 2024
Elk River Alliance

Taxonomist: Scott Finlayson
scottfinlayson@cordilleraconsulting.ca
250-494-7553

Site: 2024 2024 2024

Sample: BOI001 BOI002 COL001
Sample Collection Date: 8-Sep-24 8-Sep-24 9-Sep-24
CCi#: CC251682 CC251683 CC251684
Phylum: Arthropoda 0 0 0
Subphylum: Hexapoda 0 0 0
| Class: Insecta 0 0 0
| Order: Coleoptera 0 0 0
| Family: Elmidae 0 0 0
Heterlimnius 0 10 0
Zaitzevia 0 0 0
| Order: Ephemeroptera 0 0 0
| Family: Ameletidae 0 0 0
Ameletus 14 0 0
| Family: Baetidae 0 120 0
Anafroptilum 0 0 14
Baetis 43 500 0
Baetis fuscatus gr. 0 0 0
Baetis rhodani group 57 560 0
Diphetor hageni 0 0 0
| Family: Ephemerellidae 57 20 357
Caudatella 0 0 0
Drunella 171 370 0
Drunella coloradensis 129 10 0
Drunella doddsii 186 760 0
Drunella grandis group 0 0 0
Drunella spinifera 0 0 0
Ephemerella 0 0 100
| Family: Heptageniidae 643 290 29
Cinygmula 57 0 0
Epeorus 686 90 0
Rhithrogena 57 160 0
| Family: Leptophlebiidae 0 0 14
Neoleptophlebia 0 0 0
Paraleptophlebia 0 0 14
| Order: Plecoptera 14 0 0

| Family: Capniidae 29 0 14
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Capnia

| Family: Chloroperlidae
Haploperla

Plumiperla

Sweltsa

| Family: Leuctridae
Paraleuctra

| Family: Nemouridae
Zapada

Zapada cinctipes
Zapada columbiana
Zapada oregonensis group
| Family: Peltoperlidae
Yoraperla

| Family: Perlidae
Doroneuria

| Family: Perlodidae
Isoperla

Kogotus

Megarcys

Skwala

| Family: Taeniopterygidae

| Order: Trichoptera

| Family: Apataniidae
Apatania

Pedomoecus sierra

| Family: Brachycentridae
Brachycentrus

Micrasema

| Family: Glossosomatidae
Glossosoma

| Family: Hydropsychidae
Hydropsyche

Parapsyche elsis

| Family: Lepidostomatidae
Lepidostoma

| Family: Leptoceridae
Oecetis

| Family: Limnephilidae
Ecclisomyia

| Family: Rhyacophilidae
Rhyacophila

Rhyacophila betteni group

Rhyacophila brunnea/vemna group

Rhyacophila narvae

| Family: Thremmatidae
Oligophlebodes

| Family: Uenoidae
Neothremma

| Order: Diptera
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| Family: Ceratopogonidae
Mallochohelea

| Family: Chironomidae

| Subfamily: Chironominae
| Tribe: Chironomini
Phaenopsectra
Polypedilum

| Tribelos

| Tribe: Tanytarsini
Micropsectra
Paratanytarsus
Rheotanytarsus
Stempellinella

| Subfamily: Diamesinae

| Tribe: Diamesini
Diamesa

Pagastia

Pseudodiamesa

| Subfamily: Orthocladiinae
Brillia

Corynoneura

Cricotopus (Nostococladius)
Eukiefferiella

Hydrobaenus

Orthocladius complex
Parakiefferiella
Parorthocladius
Rheocricotopus
Thienemanniella

Tvetenia

| Subfamily: Tanypodinae
| Tribe: Pentaneurini
Thienemannimyia group

| Family: Empididae
Neoplasta

Oreogeton

Roederiodes

Wiedemannia

| Family: Pelecorhynchidae
Glutops

| Family: Psychodidae
Pericoma/Telmatoscopus

| Family: Simuliidae
Simulium

| Family: Tipulidae
Antocha

Cryptolabis

Dicranota

Hexatoma

| Order: Thysanoptera
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| Order: Collembola 22 50
Subphylum: Chelicerata 0 0 0 0
| Class: Arachnida 0 0 0 0
| Order: Trombidiformes 0 0 0 0
| Family: Aturidae 0 0 0 0
Aturus 0 22 0 0 0
| Family: Feltriidae 0 0 0 0 0
Feltria 0 0 0 0 0
| Family: Hydryphantidae 0 0 0 0 0
Albertathyas 0 0 0 0 0
Protzia 0 0 0 4 0
| Family: Hygrobatidae 0 0 0 0 0
Atractides 0 0 0 0 0
| Family: Lebertiidae 0 0 0 0 0
Lebertia 0 22 20 0
| Family: Sperchontidae 0 0 0 0
Sperchon 0 33 20 0
| Family: Torrenticolidae 0 0 0 0
Testudacarus 0 0 0 0
Torrenticola 0 0 0 0

Phylum: Annelida
Subphylum: Clitellata

| Class: Oligochaeta

| Order: Lumbriculida

| Family: Lumbriculidae
Rhynchelmis

| Order: Tubificida
| Family: Naididae
Limnodrilus

Nais 22 40
Rhyacodrilus
Totals: 3783 6760 1381

Taxa present but not included:

Phylum: Arthropoda
| Class: Copepoda

Subphylum: Crustacea
| Class: Ostracoda

Phylum: Nemata
Phylum: Platyhelminthes

| Class: Turbellaria
Totals:




