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Executive Summary

This report summarizes thresults of the first phase of a project ta@ressthe need for Water Quality
Objectives and Alert Levels for tRainyLake of the Woods Watersheéd/ater Quality Objectives are
internationally agreed upon standards, whereas Alert Levels are advisory level triggerarths
brought to theattention ofboth governmentsdy the International Joint Commission (LJC)

The work igequiredfor the L WRdhglake of the Woods Watershed Board (IRLWWB obdtized) to
meet its DirectivglRLW\WBDirectiyado recommendVater QualityObjectives for boundary waters, to
establish Alert Levels in thmsin to identify potential problems for boundary waters, and to report on
these and trendsn water quality andAquatic EcosystemHealthin the basin The report has been
prepared for the IRLWWB by a project team contracted by the |JC arng is now seeking public
comments on this draft.

At the present timeWater Quality Objectives and Alert Levels eaidly for the Rainy RiverThe need
for Water Quality Objectiveand Alert Levels is assessed héoeallow reporting on exceedances or
trends in water quality anéquatic EcosystenHealth for the entire watershed

Phase I/Phase I

Phase | of the project will identilpcommendedoarameters associated with Water Quality Objectives
and Alert LevelsThe individual specific guidelines (e.g. concentrations, loads or other narrative
guidelines) associated witiroposed Water Quality Objectives and Alert Levels will be established
during Phase II.

Specifically, Phased tasked with

i) providing a eview on the status of water quality amdjuatic EcosystenHealth criteria relevant
to priority issues in théasin

ii) providing perspectives from stakeholders, experts and indigenous groups on indit¢ators
assessvater quality andAquatic EcosystemHealth;

iii) proposing a prioritized list of options for Objectives and Alert Letiet arespecific to

boundary watethydrogeographiegogether withpotential metrics or indicatoref aquatic
ecosystem health

iv) identifying lessons learnegidom other basins/boardsand

V) providing a gap analysis for relevant aspects of the project

Theseaskswould focus on priorityssues in the watershegind have an overarchirmgquirementto
protect Aquatic EcosystemHealth.

Priorities
Fivewatershedprioritiesidentified throughthe review of key documents weidentified as
i) Nutrients
i) Contaminants
iii) Climate change
iv) Aquatic Invasie Species
v) Erosion and water levels


http://www.ijc.org/files/tinymce/uploaded/Directive%20to%20ILWRR%20Watershed%20Board%20(3).pdf

Water Quality Objectives

2 A0 K 32 FSNYYS yidteRGuality GhedBiganvery éstablished in 1965 for qualitative
parameterscovering sanitary sewage, suspended solids and slime bacteria as well as quantitative
objectives for coliforms and dissolved oxygen concentrati@isen the extensive cleanup of the Rainy
River since the 1960s and the fact that these are no longersssiueoncern, this report suggests that
these existing \&ter Quality Objectivesfor the Rainy River be replaced &get ofboundarysegment
specificphosphorusobjectives. It is recommended thathtere be individuaphosphorugyuidelines
established fodifferent boundarywater segmentso accommodate the fact that concentrations vary
throughout the watershedRationale for a single Wateru@lity Objective folNutrients (phosphoruss
based on the fact thgbhosphorus wadentified as the first priority ad phosphorus is the parameter
that is most often exceeded in the watershed.

Alert Levels

It is proposed that théour remaining prioritiesill be addresse using Alert LevelsContaminants are
currently managed using a long list of substangbsre the most stringent guidelingat is in place
with anyof the regulatory agencies identified as theAlert Level for that substancdt is recommended
that this long lisbe replaced by a shorter list of routinely monitored substances. Thiallwilv more
expedient board reporting dntervals.

With regards tcClimateChangeand Aquatic Invasive Specighis report recommends the use of
Aquatic Ecosystem Health indicators tleah be used to identifgignificant risks These risks would
represent Alert Levels to the board

Bosion can be addressed by several of the substances on the Contaminants short list such as TSS or
Turbidity,but models may be required to quantify the effects of Erosion. These tools will be developed
in Phase I

Consultation
Thefindings of this report are based daedback froman extensive set of consultatiomsgth experts,
the public and indigenous community membgeFte consultation sessions included:

1 Expert Workshop March 12, 2019International Falls, MN

1 Public Workshop March 12, 2019International Falls, MN

1 Open Webinar April 3, 2019

1 Two Public Meetings July 8, 2019, Kenora, Qahd

9 Indigenous Learning ForugrAugust 21, 2019, Onigaming First Nation (Ontario)

Gap analysis
A gap analysis is primled here to identify:
i)  Any limits to the establishment apecific guidelines foVater Quality Objectives and Alert
Leves (Phase )l
i) Any limits to our ability to assess the efficacy of established guidelines



Recommendations

The primary recommendaticwith respect to Water Quality Objectives and Alert Levels together with

aspects oproposed indicators for Aquatic Ecosystem Healthliated below and the key aspects of
derivingWater Quality Objectives and Alert Levels are shown irntae at the @d of this summary.

1. That the board recommend to governments that the Water Quality Objectives (WQOs) and
Alert Levels (ALs) be adopted as described in Section 9 of this report.

2. That Aquatic Ecosystem Health (AEH) be assessed by one dhalsafigested approaches
described in Section 3 of this report. Some guidance is required to identify the preferred

approach to using AEH indicators to identify ALs for AlS, Climate Change, Erosion and other

associated risks that may not be aligned witle key priorities.

3. ¢KIF
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with demonstrated risk.

4. That communication betweerule curve or water level boards be established when water levels

0S AY
are addressed. This could be accomplished with the ability to bring forward Alerts associated
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are shown to be associated with WQOs or ALs.
5. That the need for and efficacy of established WQOs and ALs be reviewedyatanibterval.
The principles of adaptive management should bedusehe course of these reviews.

6. The board should determine how and why the information associated with WQOs and ALs is to

Syadz2NB (KL G

be used and determine its capacity to manage and report on findings.
7. When the board recognizes that a WQO has been exceeded, it will recommend that the
exceedance be assessed by both governments.
8. When the board recognizes that an AL has been triggered, it will advise that the AL be assessed
by both governments.
9. Concernsvith respect to AEH indicators in all consultation sessions should be reviewed in Phase
Il to ensure that they align with the final WQOs and ALs.
10. Advice fromindigenouselders was to keep the final recommendations simple and brief, to

incorporate the concpt of respect for water in the discussions throughout this project and in its

outcomes.

The following tableshows the five priorities with the potential for management usinglfectives, Aert Leves
and risk-basedguidelinetogether with desired outcomes

Priority WQO or AL Parameter Desired Outcome
Nutrients Water Quality Objective Total phosphorus loads | Reducenutrient
To replace existin@bjectives | or concentrations. status to lower
Although some reactive | productivity,

or filtered phosphorus
fractions are sometimes
monitored there are no
guidelines for these
fractions, and they are
not routinely monitored.

improve water
clarity and improve
aesthetic water
quality.

Contaminants

Alert Levels for reduced list of

routinely monitored

substances. l&rt Levelgnay

Alkalinity
Chlorophyll a
Chloride

Maintain water
quality within most
stringent guidelines

il



be different between lake and
river environments or specific
to boundary water segments.

The mechanism of adopting
Alert Leve$ based on the mos|
stringent guideline for any
regulatory agency would appl)
to all boundary segments
including hose outside the
Rainy River.

Conductivity

Colour, DOC

Dissolved Oxygen
Hardness

NH;, NG, NQ, TKN

pH, Sulphate SVS

Total Phosphorus

TSS, Turbidity
SecchiTemperature
Aluminum, Antimony,
Barium, Beryllium, Boron
Cadmium, Chromium,
Cobalt, Copper, Iron,
Lead, Manganese,
Mercury, Molybdenum,
Nickel, Selenium, Silver,
Zinc, Thallium, Titanium,
Zinc

Reduce
contaminants in fish
and benthos

Climate Change| Alert Level for Demonstrated | Indicator Maintain risk
Significant Risk awareness
Aquatic Invasive Alert Level for Demonstrated | Indicator Maintain risk
Species Significant Risk awarenessProtect
biodiversity Avoid

food web disruptions

Erosion

Alert Level for Bmonstrated
Significant Risk for nen
numeric aspects such as loss

shoreline

Bank Erosion Hazard
Index
TSS, Turbidity, SS

Develop tools to
address erosion




1. Overview
1.1Introduction

CKS LyGdSNYLIGA2Y (ICRANGUKE bf the Woo¥sAGtardhedyBo@di K S  awag | NR & 0

created in January 20138malgamating the International Rainy Lake Board of Control and the
International Rainy River Water Pollution BoalMVhile its roleand geographic scope farater level
maragement did not change, itgater quality responsibilitieexpandedo the broader Raimy.ake of

the Woods watershegsee Figure 1)lo support this, it was given a DirectieerecommendWater
QualityObjectives(WQOs¥or boundary waters, to establisert Levels(ALs)n the basin to identify
potential problems for boundary waters, and to report on these and trends of water qualitagunatic
ecosystem healthAEH in the watershed In August 2017, thieoard made the decision to focus on this
primaryDirective task andin 2018jnitiated this project to address the need to develop water quality
and AEHODbjectives andALs, relevant to priority issues in theasin. While some dated/QOsexist,

there are noNVQOsfor the 6 2 | N¥panhded mandate to inatle the entire Rainy.ake of the Woods
watershed.In the absence of relevamVQOsor ALsfor the board, monitoring and reporting on
exceedances or trends in water quality and AEH cannot be assessed in a consistent and systematic
manner. This work, thernis needed for théoard to meet its Directive

Figure 1¢ RainyLake of the Woods Watershed

Big Turtle River-Rainy Lake “ 55
vj}\r‘ Rainy Lake

Rainy Headwaters

Vermilion

i Fork Little Fork

ATY




1.2 Background

In 1959, he 1JCGeceived a referenckom the Canadian and U.S. federal governmédaisvater
pollution in the Rainy River and Lake of the Wodds 1965 reporbackto governmentsthe 1JC
recommendedNQOdgor the Rainy RiveglJC1965) With governmen® agreementWQOswere
established for qualitativ®bjectives covering sanitary sewagespended solids and slime bacteria as
well as quantitativeObjectivesfor coliforms and dissolved oxygen concentrati¢ese Table 1)Since
that time, there have been efforts tintroduce additional parameter®r Rainy RiveWwQOsncluding
bacteria, i1, TDS, ammonia, DO, polychlorinated biphenyls (PCBs), cadmium, copper, iron, lead,
manganese, mercury, nickel, zinc, nitrates, pesticides, color, suspended solids, turbidity, odor,
temperature, arsenic and organic compounbst no further WQOs have beeapproved by
governments since the 1965 lidt. is important to note thatheseWQOsapply only to the Rainy River

Table 1¢ ExistingWater Quality Objectives for the Rainy River

Parameter Threshold Level

Coliforms (Most probable | 2400/100 (Max)1000/100 (Median)
number [MPN]) (ml)

Dissolved oxygen (DO) The dissolved oxygen should not fall below 5 Imaf the average
monthly flow which is exceeded 95 percent of the time in the crit
month, nor below 3 md/at the minimum daily flow that is exceed
95 percent of the time in the critical month

Suspended solids dXshould be reduced to a point that they are not conducive to slim
growths, formation of sludge islands and banks, and do not injure
2N gAf REAFS 2NJ GKSANI KIoAGl Ga

Nutrients and woodsugars | édXshould be controlled to the extent that they do not promote the
nuisance growths of Sphaerotilus and other slime bacteria in the
NR @S NE

In 1992 a revisedoardDirective allowed the establishment éfLsfor the Rainy River. These are
advisory level trigger®or dealing with water quality issues that are not covered bylttternational
WQOsThese could be established for any paramédterwhich any partyfi.e., Ontario, Minnesota,
Environment and ClimatChange Canada, US Environmental Protection Agkasgstablished
standards or guideline§hese Asdo not need to be ratified by governments and do not specifically
require monitoring Board Directivetb does require reporting on ALThere is a log list of A.s
currently in place for the Rainy River and theselzased orthe most stringent standards that are
currently in placéy any of the partiesthe extensivelist is shown in Clark aSelles, 2014 This
project examinedvhether this listrequiresupdating and whethefurther ALsare required for other
areas of thewatershed2 @ 0 2 dzy’ R buldile obthe R&inyRiver

1.3 ProjectApproach

This projecisthe first phase of a larger effort to identify the relevance of priority issuepézific basin
hydrogeographies, and will determine how theard should measure, evaluate and report against these
priorities. This projedssplit into two phasesnd this report provides the results of Phdsehichhas
focused on expert and communigpnsultation around what is meant by AEH, context setting and
background reviewlt sets the foundations farecommendingVVQOs and ALSs relevant to priority issues
such as water qualityaquatic Invasivepecies(AlS) climate change indicators and adaptation, and



surface water contamination in the Rathgke of the Woods watershed. The focus will be on
established priorities that include both water quality and aspects of AEH.

Phase Il will focus on the development of appropriate benchmarks, metrics or indicatdvY0sand
ALsthat can be used to report on AEH status and trends; in short, what should be measured, is it being
measured and what should the number of criteria ldpon completion of Phase Il, titeard will be
provided with:

1 Recommendations foNQOs as appropriate, for specific boundary waters;

1 An updated list of prioritALsfor specifichasin waters/locations that reflect priority issues in
the basin and areninimally needed to identify potential problems for boundary waters;

1 An assessment of monitoring and information adequacy / needs minimally required to support
evaluation and reporting against the recommended Objectives drgdaind

1 A proposed assessmefiamework for ongoing evaluation and assessment of AEH ibdkim

It is important to note that eme of the activities completed for Phabkgrogressed organically through
the consultation process to touch on aspects of Phaand] conversely, somd the items meant to be
accomplished in Phase 1 would be better handled in Phalseslblso important to note, for
consideration in Phase I, th##QOsand ALs and related issues such as frequency of data collection,
analysis and reporting, should &lnto consideration the purpose and use\WwfQOsand ALs, as well as
human and financial resource requirements and availability to effectively manage reporting against
WQOsand A_s

Engagement of key communitibss beeressentiathroughout Phasetb develop a shared
understanding of the meanings, expectations and potential metrics for water quality and AEH in the
basin. This phase ha®cused on building this foundation and context for developing specifitQOs
and A_sin Phasdl, drawing uporthe extensive amount of information and research that has been done
in the past in this basinThe goalsof Phase | are
1 toidentify and refire the priority issues specifictothd a A y Qa4 K& RNRIS23INI LKA Sa
1 in consultation with agencies, stakeholders dhd board, develop a clear definition of what is
meant by AEH in thiasin;
1 inventorying and assessing the status of existing water quality and AEH criteria (provincial, state,
federal, indigenous, binational) relevant to the identified priorities;

the status of and lessons leagd from other watersheds / boargs
proposinga prioritized and justified list of options for the developmentdQOsand A_sas well
as potential metrics or indicators for these, to be more fully developed during Rhasel

= =

1 agapanalysiswith respect to monitoring and reporting on priority WQ@&sdALs

Each of these goals were reached througievdaew of primary documentatigrconversations with the
b2 NRQ&a ! ljdzr §A O 9 02 &aida seey otonSultationskssion@vivh Expérts, hé
public and indigenous communitieBheseconsultation sessionscluded:
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Public Workshop in International Falls, MN at the Watershed FoounVarch 12, 2019;

Open Webinar on April 3, 2019;

Two public meetings in Kenor®N- July 8, 2019; and

Indigenous Learning Forum in Onigaming First Nation on Aug 21, 2019.

=A =4 =8 =8 =4

As mentioned above,alier WQOg1965)and A s(1994)have beerestablished joirly by the 1JC and
the Canadian and U.S. federal governments for the Rainy Rivéinese are outdatedvith respectto
current priority issueslt is important to notethat internationalWQOsand board ALshave not been
established for any othgarts of the watershed WQOsand A_sshould beassessedor the entire
watershed to allowreporting on exceedances or trends in water quality and AEH

This projectaddresses the need to trackEAboth within the context of the priorities but also in a
broader £nse since AEH is an overarching priofiitye rde of AEHwithin this process ahin the
watershedin general is threefoldrirst the stated goal for all oversight in theatershedis to protect
AEHSecond, any action in boundary watgrecluding the establishment /Q0Osand A_s has the
underlying goal of protecting AEHhird, AEH indicators and metriosf which there are manyshould
be selected as appropriate angsed to assegsrogressollowingthe establishment ohumericalor
narrativeguidelinesin the form of WQOs or ALs

Figure2 outlines the approach the project team used to identify/refine the priorities, assign watershed
segments angbrogresgowards the recommendation of appropriate WQOs and ALs.

Figure2 ¢ Approach toidentifying priorities, assigning watershed segments and recommending WQOs and ALs

1. Establish a set of priorities | 2. Identify appropriate watershed
based on Document Review segments to assign objectives,

l l alert levels or narrative
guidelines (hydrogeographies)

5. Recommend a list of AEH
indicators and metrics through
review and link the indicators

to assigned Objectives, Alert

l Levels or narratives for each
P priority

Segment1l Segment 2...etc.

Priority1 || Priority 2...etc.

v

3. Assign each priority to appropriate border segments List Priority 1 indicators/metrics

appropriate to track and report
progress

| e.g. Priority 1 H Segment 1 ‘

4. Recommend e.g. Recommend using Objective
Objective, Alert Level or for Priority 1/Segment 1
Narrative for each (Consider indicators/metrics)
priority in appropriate
segment

ab



2.0 Document Review

2.1ldentifying Priorities

As a first step, &y synthesis documents were reviewed to idépthe mainpriorities associated with
water quality and AEH for theainy-Lake of the Woodsvatershed Information with respect to
parameters that would be candidates for battQOsand A.swere recorded together with the

boundary water segmentshere they would appl. The review was initiated using the documents listed
belowwith the understanding that more could be added to the, lisappropriate.

Documents were reviewed to summarize any priorities that were identified, together with the segments
of the boundary waters, where these were indicated. There was also a scan to identify AEH indicators
and/or definitions within each document (no definitisof AEHvere found). For AEH indicators, it was
noted whether these were monitored. The summary table for this review is simovppendix 1.

2.2Documents Reviewed

1. Clark, Bev J. and Todd J. Sellers (2®t4)e of thewatershedReport, 2° Ed.Published by the Lake
of the Woods Water Sustainability Foundation

2. International Joint Commission (2018)Water Quality Plan of Study for the Lake of the Woods
Watershed ISBN: E92/19-2015EPDF

3. International Joint Commission (2017). A Review of International Water Quality Objectives in the
Souris, Red, Raiyake of the Woods and St. Croix RWéatershed: Historical Perspectives, Recent
Trends and Future Directions. January 20tublished reprt.

4. International Joint Commission (201&eat Lakes Ecosystem Indicator Project RegboReport of
the IJCPriority Assessmerntf Progress towards Restoring the Great Lakes

5. Minnesota Pollution Control Agency (201Bjeliminary Reviewraft- Lake of the Woods Excess
Nutrients Total Maximum Daily Load

(p))
(@
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7. Environmen Canada (2015Results of Environment Canada's water quality monitoring and
surveillance activities in the Low watershed 2a® WQMS 2015

8. Canadian Council of Minis&of the Environment (2016fuidance Manual for Developing Nutrient
Guidelinedor Rivers and Streani3N 1546 ISBN 971877202022-9 PDF

9. International Rainy and Namakan Lakes Rule Curves Study Board §2&iFging Water Levels and
Flows in the Rainy Rivé/atershed A Report to the International Joint Commission, Final Report

10
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10.International Lake of the Woods and Rainy River Watershed Task Force B@iktipnal
Management of Lake of the Woods and Rainy River Watergtirdl Report.

11.Manitoba Water Stewardship (201Manitoba Water Quality Standards, Objectives and
GuidelinesWater Science and Management Branblov 2011.

12. International RaimLake of the Woods Watershed Bod&D16).Frst Annual Water Quality Report.
Submitted to The International Joint Commission April 2016

13. International RaimL.ake of he Woods Watershed Boa(@8017). Aquatic Ecosystem Health Report
2015 and 2016Submitted to the International Joint Commission October 25, 2017

14.Minnesota Pollution Control Agency (20163ke of the Wood#Vatershed Monitoring and
Assessment Report

15.1JCDirective tothe International Raimt.ake of the Woods Watershed Boa?2®13

16. IJC Sparrow Modelling

17.International Joint Commission (196Bpllution of the Rainy River and Lake of the Woods, 1965
18. Rainy River Alert Levelsxcerpt from IRRWPB report

19.McDanie] T.andT.Pascog2018. PresentationEnvironment and Climate Change Canadlake
of the Woods Monitoring Update

20.Valipour et. al. (2018). WebinatJpdate on Integrated Modelling

A simple methodvasusedto weigh priorities based on the number of times that each was listed in the
reviewed documents For examplgthe first priority was listed asutrients and associated internal

loads together with algal bloolimdicators because it was mentionedrime of the reviewed

documents. It should be noted that there are many circular references in these docun®mnth that

the priorities listed in one document may be carried forward to a subsequent document. We do not see
this as an issyesimply because if a documedtiview has itspriority list carried intoa subsequent
document then this endorsement is consideredbre as a juriedoriority rather thanone thatis counted

twice.

Thekey priorities noted through the documents revieweahown in Tabl@, together with the number

of supporting documents ahthe number associated with thetitles, as shown in the previous

numbered document listReview documents includeportant periodic reviews of water qualitgnd

AEH indicator datthat incorporate the most up to date data into review documents. These include the
State of the Basin report (Clark and Sellers, 2014) and the IJC Plan of StudyA&ail 4hany rare
detailed reports contain data that address topics such as erosiomie oetail than is covered by the
documents reviewed here.
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Several dditional priorities listed in single documesdre not considered here because they would not
normally be addressed B/QOsor ALs These may include metrics to be used as indicatbsEH.
They include:

Petroleum transpor{document 3 ¢ otherwise regulated

Stakeholder participatiodocument10) ¢ addressedn this project

Land developmenfdocument10) ¢ assessed through planning

Monitoring (documentl13) ¢ an integral componentdequacymay bedetermined as a gap
Communicatior(documentl10) ¢ has beenaddressed through consultations

=A =4 4 -4 -9

Table2 ¢ Key priorities noted in the documents rewe with the number of documents where the priority was
identifiedd 52 OdzYSy 4 | Qa Ay { KiSt ofNdcdnis p@dotstigifofin. NS FSNJ (12 GKS

Priority # Documents | Document
1. Nutrientsincluding internal loads
9 1,2,5,67,10,12,13,14
and algal blooms
2. Contaminantgmining including
Agicultural contaminantsand 6 1,2,5,67,13
Gontaminants ofEmergingConcern
3. Water Levels Erosion 5 1,2.9.1020
4. Climate Change 5 1,5910,13
5. Aguatic Invasive Species 5 1,29,10,13

2.3 Summary of Document Priorities

Nutrients

Nutrients and their effects on algal blooms have been identified as the key priority in the greatest
number of reviewed documents (Table 2). The link between phosphorus loads to Lake of the Woods
from point and diffuse sources, including internal loadss haen the topic of much research in the
watershed, including the establishment of impaired waters in the south end of the lake with the
resulting Total Maximum Daily Load (TMDL) studthbyMinnesota Pollution Control AgendyRCA

for the Minnesota porion of the lakeand Environment and Climate Change Candglaq=fforts to
complete nutrient models to address algal bloonTdere have been many exceedances noted for total
phosphorus in the Rainy River and Lake of the Woods by regulatory agencies on both sides of the border
(Table3). In addition, nutrients were the most mentioned priority in the review documents. This
provides rationaldor a WQO for total phosphorus.

Contaminants

The list of potential contaminants to surface and ground water is extensive and grows with each year as
new compounds or contaminants of emerging concern come to light. This is reflected bpgHhest of
substances that are currently listed for ALs in the Rainy River. The AL concentrations, in this case, are
listed as the most stringent of any of the parties that regulate water quality on either side of the border
waters. Most of these contaimants are on this list due to agencies that monitor them elsewhere
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outside the watershed in areas where there are more substances in the environment due to industrial or
urban activity. As suckhey are best described as potential contaminants. Theseaanely monitored
or analysed in the RainyLake of the Woods watershed. There are some exceedances noted irSTable

Aquatic Invasive Species

The presence of many species is noted in reports and literature (seeJjalidata is most often
presentedas presence/absence but the spread of AIS is often tracked more carefully when there is
elevated risk due to invasion.

Erosion

Soil and water conservation documents contain substantial erosion(dataReferenceection Lake of
the Woods Sediment & Nuent Budget Investigation, 20).3There are aspects of the Contaminants
AlLsdiscussed above that could address erosib®g, Turbidity etc.) and there maydwmdutions to
guantifying erosion through modellinglools to identifyaspects of erosion will beéeveloped in Phase II.

Climate Change

/I tAYFGS OKFy3aS WREFEGFQ GSyR (tiirimfict ds\h 8183 Mdltiplierd 2 Y I y &
There are more straightforward examples such as the extension of the open water season and more

complex processeshowing the role that climate change plays in exacerbating algal blooms (Paterson et

al. 2017). The 1JC has published extensively on the impacts of Climate Geangependix 4, Annex 9

¢ Climate Change
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Table3. Water quality exceedaincesand Aquaticlnvasive Speciesoted

Concern Exceedance Boundary Segment Document| Notes
LoW, RR (US & CDN
P > Alert Levels tributaries)Rainy Lake | 13, 7,19 | US and CDN data
outlet not monitored
Hg Fish consumption LoW, RR, Headwaters 13
Fe 3% > 300 pg/L RR 19 ECCC
PCB Fish consumption LoW, RR 13 Ontario caution
Arsenic 1 exceedance RR 19 201417
Cd 2 exceedances RR 19 201417
Cu 2 exceedances RR 19 201417
Wastewater none RR
Hybrid Cattail Headwaters
SW Flea LoW, RR, Headwaters
Rusty Crayfish LoW, RR, Headwaters IMA-TAC AIS
Papershell CrayfisH LoW, RR, Headwaters Subcommitteé
AIS Clearwater CrayfisH Board risk assessment
Rainbow Smelt LoW, RRheadwaters 13 proposal currently
Zebra Mussel RR under review
+ more
Metals- various
Sediment | exceedancesf LoW, RR 7,19 ECCC
Fe203, Mn, TKN
Sulphate OK RR 7
Chloride OK RR 7
Climate 13 Must derive metrics
. Refer to ONMN
Fish Mostly good shapeg LoW, RR, Headwaters 13 Fisheriestlas

*International Mult!! ISy O& | NN} y3aSYSyid ¢SOKYyAOFt ! ROAA2NE [ 2Y

3.0Aquatic Ecosystem Health

Ecosystem health is used to describe the overall condition of an ecosystem. Ecosystem condition can
vary as a result dire, flooding, drought, extinctions, invasive species, climate change, mining,
overexploitation in fishing, farming or logging, chemical spills along with a pleth&reown ard

unknown stressors.

The meaning of AEH seems easy to grasp and the conceptho SSy NBFSNNBR G2 & Sy
aSyasSQ ohQ. NASy Si If®d® HanmcO® , S0z GKSNB IINB FS¢
LIdzo f ASKSR 6hQ. NASYy S Ifd wHamcod alye 2F (KS NBY

conversationshan a rigorous examination of the topic. A common formal definition utilizes the concept
of stress ecology by defining health in terms of system organization, resilience and vigor (Rapport et al.
1998). These definitions, however, are difficult to use lsesof the complexities involved with
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YSIF&dzZNAy3 YR S@lFfdad GAy3 GKS @GFNAR2dza GSNXad Y NN
the basis of theory such as the interactions of system vigour, organization and resilience has not been
empiricaly S NA FASR®E Ly FTRRAGAZ2YZ GKS adldradadoa o1 G§OKR
must be followed to ensure power in the analysis, which further complicates efforts to define AEH

monitoring outcomes.

The water here is further muddied Ingore than a few reviews that claim that AEH is not a valid concept
and, as such, cannot be seriously defended (Suter, 1993).

AEH is seen by some as a tool to communicate science to the public through an easily understandable
analogy. This may sidestelmet requirement for a definition. So, is it possible to go forward to identify

FYR Y2yAdG2NI I aSi 2F AYyRAOFIG2NR GKIG OFy FaasSaa !
S I f o THeraiyrib ovrdiiiagreedent on what it means toehahealthy ecosystem, yet it is

still necessary to have clear definitions of ecosystem health on alsjtatudy basi® €

Many references, especially older ones, suggest the use of benthos or fish (Munawar et al. 1989) as
indicators of AEH. These ingliors, especially fish, tend to be monitored in all aquatic systems,

probably because they are attributed high value from the human perspective. In these cases, AEH is
RSTAYSR Fa (KS SO2aeadsSyQa loAfAde (pckdtRSI|jdzr St &
component.

The use of indexes has been popular to try to encompass the health of more than one organism, but
these indexes can themselves be criticized for failing to identify the reasons for passing or failing grades
(Suter 1993). In additig a good grade might not always be desirable, as in the case where a
mesotrophic or eutrophic system might seem preferable to an oligotrophic system due to increased
production or diversity. It is also difficult to incorporate changes that might be direaversible

changes in the ecosystem. In other words, in those cases where there can be no return to baseline
conditions.

In most ecosystems, there are many sets of variables that are being monitored and, in many cases, there
are longterm records fotthese. So how do we know if any of these variables are linked to AEH? And if
we imagine that they are, then what do the data say about AEH? The answer may change as time goes
by. For example, someone keeping temperature records a century ago mightamgine that there are

any implications to AEH hiding in his or her data. It might be collected to reflect some industrial process.
Today, it would be foolish to suggest that temperature has no bearing on AEH. So, it might be enough to
simply identifythe way in which a certain parameter reflects AEH and go ahead to monitor it. Priorities
usually come with a set of reasons why they are important because monitoring costs money and there
needs to be compelling reasons to garner funds for any proposek. wor

LG Aada AYyGSNBadAy3a G2 y23dS dKIGd hQ. NASy SiG Ffd oO0Hn
contaminants, climate change, habitat loss, and exotic species. These align well with the priorities noted

here for the Raim.ake of the Woods watengd. It is important to note that these are stressors

associated with AEH. If stressors are monitored, then the rationale attaching their effects to AEH have
usually been pralefined. In the end, it may not be that important to attach definitions,if.the fish

are failing, then the AEH is suffering.
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Definitions of AEH
AEH (formal, The ability of the ecosystem to maintain system organization, resilience and vigor.

AEH (informaly, The ability of the ecosystem to adequately support its compdsievith an emphasis
on ecosystem integrity.

AEH indicatog Any (monitored) variable that has been shown to have an effect on AEH.

Wikipedia- A healthy aquatic ecosystem is an aquatic environment that sustains its ecological structure,
processes, functions, and resilience within its range of natural varial{iifequate to take forward to
Phase II).

3.1 ApplicableAquaticEcosystentHealth Indicators

There is a long list of AEH indicators that could be useful to assesn fiehvatershedThese are
listedbelow. It is important to note, howeveilthat any indicators that would be useful for periodic
reporting by the board would need tcebembedded in ongoing monitoring programs and ideally
assessednd summarized at appropriate intervalghis will be further refinedincluding program
locations,in Phase II.

SourceAcronyms

AMRN- Adaptive Management for Rainy and Namakan Lake Levels
MPCAc Minnesota Pollution Control Agency

MECR; Ministry of Environment, Conservation and Parks
ECCCGC Environment and Climate Change Canada
WPLMN- Watershed Pollutant Load Monitoring Network
MDNR¢ Minnesota Department of Natural Resources
MNRF; Ministry of Natural Resources and Forestry
TALLE Tiered Aquatic Life Uses

IBI- Invertebrate biotic index

YOY Young of Year

VNP¢ Voyageurs National Park

LOWCc Lake of the Woods

FCINg Fish community index netting

USGS United States Geological Survey

AVIANS

Indicator: Common Loon

Metrics: Nest Flooding

Priorities Addressed: Water levels/Erosion, climate change
Ongoing?

Source: AMRN

CommentsConsider impact of high flood risk rule curve on Rainy.
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MAMMALS

Indicator: Muskrat

Metrics: Over winter surviva

Priorities Addressed: Water levels/Erosion, climate change

Ongoing?

Source: AMRN

Commentsincorporate traditional knowledge. Ask Voyageurs National Park about imagery analysis.
Also, note the current funding is only for five years. Extrapolating daGatmdian waters might not
work as well due to trapping outside VNP.

FLORA

Indicator: Wild Rice

Metrics: Success and density

Priorities Addressed: Nutrients, contaminants, water levels, climate change
Ongoing?

Source: AMRN

CommentsRank could change based follow up conversations with Tribes, First
Nations, and possibly other experts.

Indicator:Narrow leaf and Hybrid Cattail encroachment

Priorities Addressed: Aquatic Invasive Species

Ongoingngoing monitoring in VNP for five years.

Source: AMRN

CommentsCould have imagery analyzed ever§ §ears for extent on all water
bodies, including Rainy River.

Indicator:Wet meadows, Shrubby swamps, Emergent plants, Submerged plants

Priorities Addressed?

Source: AMRN

CommentsCould serve as surrogater Northern Pike spawning habitat and improvement in conditions
for benthic invertebrates on reservoirs

Indicator: Emergent Plants along Rainy River

Priorities Addressed?

Source: AMRN

Comments: Could have imagery analyzed evesyyBars for extent on hWvater bodies, including Rainy
River. Important habitat for fish and wildlifgrioritize the upper river to maximize ability to detect
effects of dam operation.

Indicator:Cyanobacteria

Metrics:taxonomy, biomass, geneti€s N, P, cyanotoxineemote sensing

Priorities Addressed: nutrients, climate change

Ongoing: An outcome for WQOs for P, modelling and satellite sensing may be ongoing
Source: ECCC
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INVERTEBRATES

Indicator: TALU

Metrics: IBI basedhealth ofaquaticmacroinvertebratecommunity

Priorities Addressed: all

Ongoing: 10 year cycle

Source: MPCA

CommentsBased on Index of Biologic Integrity of Stream and River Biomes

FISHERIES

Indicator: TALU

Metrics: Bl based Health of Fisheries Community

Priorities Addressed: all

Ongoing:0Ongoing10 year cycle

Source: MPCA

CommentsBased on Index of Biologic Integrity of Stream and River Biomes

Indicator:LOW/Large Lake Fisheries Atlas
Metrics: Health of Fisheries Community
Priorities Addressed: all

Ongoing:Ongoing 6 year cycle

Source: MDNR

Indicator: Rainy River Fisheries Survey

Metrics: Health of Fisheries Community

Ongoing: Ongoing 10 year cycle

Source: MDNR

CommentsFisheries surveys of trikaries b LOW and lower 40 miles of Rainy River (ongoing 10 year
cycle) start 2020

Indicator: Poplations of adult gamefish,
Walleye egg survival,
Walleye spawning success,
Priorities Addressed: all
Source: AMRN

Indicator: Northern Pike Spawning Suitable Hahitktkes (improve models of spawning habitat)
Northern Pike Larval Suitablebitat
Northern Pike Young of Year Suitable Habitat

Priorities Addressedll

Source: AMRN

Indicator:Whitefish Egg Survival Probability
Whitefish Spawning Success
Cisco spawning success

Priorities Addressed: all

Source: AMRN
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Indicator: Rainy River Walleye spawning habitat
Rainy River Lake Sturgeon Habitat

Priorities Addressed: all

Source: AMRN

Indicator:Yellow perch spawning habitgtiakes
YOY northern pike, walleye, and yellow perch
Priorities Addressed: all
Source: AMRN
CommentsExpand FCIN netting to Canadian waters on Rainy Lake and Namakan Reservoir

CLIMATE AND WEATHER

Indicator:Atmospheric Deposition

Metrics:annual and seasonal air temperature; annual and seasonal precipitation; wind speed; PAR
Priorties Addressed: Nutrients and climate change

Ongoing: yes various

SourceTrent University, ECCC

Commentsdeposition chemistry and meteorological variables could be separate metrics

Indicator: Water temperature
Metrics: Open water season average
Priorities Addressed: may include all
Ongoing: yes various

SourceECCC, MEQRPCA

WATER CHEMISTRY AND PHYSICAL CONDITIONS

Indicator:Pollutant Load Monitoring Network

Metrics: Dissolved Orthophosphatdotal fhosphorus;Total KeldahINitrogen Nitrate + Nitrite
Nitrogen Total Suspended Solids

Priorities Addressed: Nutrients, contaminants, climate change

Ongoing: yes

Source: MPCA

CommentsStorm events and once per month calendmsed stream sampling

Indicator:Intensive Watershed MonitorinGoncentations

Metrics: Dissolved oxygerEscherichia cqglNitrate plus Nitrite¢ Nitrogen Orthophosphate

pH, Total Kjeldahl nitrogenrotal phosphorusTotal suspended solidginionized ammonia (NH3)
Priorities Addressed: Nutrients, contaminants, climate cleang

Ongoing:Ongoing, 16/ear cycle

Source: MPCA

Commentsiakes, streams and riverspg®it HUCs
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Indicator:Watershed Monitoriig Concentrations

Metrics: Dissolved oxygeriescherichia cqlNitrate plus Nitriteg Nitrogen Orthophosphate

pH, Total Kjeldahhitrogen, Total phosphorusTotal suspended soliggnionized ammonia (NH3)
Priorities Addressed: Nutrients, contaminants, climate change

Source: Trent University (Contract with MPLMN)

Indicator:Intensive Watershed Lake Monitoring

Metrics: TotalPhosphorusChla, Sechi TransparencyDissolved oxygerEscherichia coli

Nitrate plus Nitrite¢ Nitrogen OrthophosphategpH, Total Kjeldahl nitrogernTotal suspended solids
Unionized ammonia (NH3)

Priorities Addressed: Nutrients, contaminants, climelt@ange

Ongoing: 16year cycle

SourceMPCA

CommentsSelected Lakes withindigit HUCs

Indicator:In-Lake Monitoring

Metrics: Chbrophylta, Nutrients (P, N, CMajor ions Metals TS$Stemp, DO, conductivity
pH, TDSTurbidity

Priorities Addressediutrients, contaminants, climate change

Ongoinguncertain tocontinue beyond 2019

SourceECCC, MNRF and MECP

Commentsiake of the Woods

Indicator: Rainy River Nutrient Monitoring

Metrics: Metals

Priorities Addressed: Nutrients, contaminants, climatarae
Ongoing: yes

SourceECCC

Indicator:LOW/Rainy River Tributaries Nutrient Butige
Metrics: Nutrients

Priorities Addressed: Nutrients, contaminants, climate change
SourceTrent University, ECCC

Indicator: MOECP Lake Partner Program
Metrics: phosphors, Secchi, occasionally others
Priorities Addressed: Nutrients

Ongoing: yes

SourceMOECP

CommentsMany locations throughout watershed
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HABITAT

Indicator:Minnesota Stream Habitat Assessment

Metrics: Surrounding Land UsRiparian Zone Conditionsistream Zone Conditions
Channel MorphologyAquatic Vegetation

Priorities Addressed: water levels/erosion

Ongoing: 16/ear cycle

SourceMPCA

HYDROLOGY

Indicator: Stream Flows

Metrics: discharge

Priorities Addressed: Water levels/erosion, climate change
Ongoing: yes

SourceMNDR, USG®/PLMN

3.2Using Demonstrated Significant Risk to Identify ALs

The concept of demonstrated significant risk should be used to define ALs for those priorities where
there are no defined numerical guidelines. This applies to AlS, Climate Change and aspects of erosion.
Any AEH metric which can be shown througtll defendedresearch to constitute a significant risk

would represent amAL This would include any AEH indicator or metric being studied in the watershed

in addition to those associated with priorities.

There are two approaches to identifying ALs associateld nigk. The first would be to sort through all
programs where AEH indicators are monitored and examine each for elements of risk (examine
indicators shown ithe previous section

For thisapproach data analysisould be dividednto the following majorcategories:

1 Biology

9 Climate and Weather
1 Fluvial Morphology

i Habitat

1 Hydrology

1 Water Chemistry and Physical Conditions
Categories are further divided into indicators, which are further divided into specific metrics.

Resource agencies on both sides of the border have ongoing monitoring programs that include many, if
not most, of the metrics that would be needed for stagh of an AEH program for the boundary waters.
Many of the metric sites are located within boundavgters, however appropriate metrics need to be
identified before gaps in the spatial coverage can be determined. Adopting existing metrics for the
boundary waters AEH will likely improve sustainability of the siprprogram.
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This option would require robust identification of AEH indicatdshelp identify risks representing

ALs. In this case, any indicator that, through proper and peer reviewed research is shown to indicate a
harmful effect on AEH, would constitute an AL to the board. Ideallicatats should be monitored in

an ongoing program and reported at reasonable intertadd reflect the level of riskWe understand

that while comprehensive hisapproachwould be time consuming and likely represent a task that is
0S82yR U(KSitydhandfRQa | 0Af

The second approach would be to identify only those metrics where there is demonstrated risk and have
the AEH committee gather these into a parking lot for periodic evaluation. Each of these individual risks
would represent an AL to tHeoard. The process to identify risks could be through resource

management agency reviews, via presentations each year at the-Ralieyof the Woods Watershed

Forum, or by defensible conclusions drawn by academic institutions, citizen scientists onéngige
observers. The main driver of this process could be through structured sessions or workshops each year
at the Forum, overseen by the AEHBI the AIS sub committeeSome mechanism for evaluating risk
significance would be required if this was not clearly embedded in the research. The concept is shown in
Figure3.

Board preferences for the use of indicators should be developed in Phase I

Figure3- Concept for identifying Alert Levels associated with significant risks.

Alert Level Designation for AlS, Climate and Erosion Priorities
Based on demonstrated significant risk (DSR)

Forum Academic Citizen
Presentations Literature Research Science
: - A _— Indigenous
Indicator Risks :
»| Demonstrated Risk “ _— i
Not linked to ’ e i:ndlcator
Priorities } oncerns

Risk significance assessed

I
Alerts based on DSR
(Accumulated list)
Housed with AEH and AIS sub
corpmittee
v

Alerts Reviewed by Committee or Forum workshops

l

Recommended Actions
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4.0Human Health Indicators

There are several AL and AEH indicators that have implications for human health. Most contaminants in
water could potentially affect human health btitere are few exceedances in the watershadd most

would be a risk, only if present in drinking water. Proper treatment should eliminate these risks.

4.1Drinking Water

As far as drinking water is concerndltere are cautions against drinking untreatsdrface water. In this
case, the responsibility to safeguard drinking water quality relies on the proper operation of the water
treatment system. Source water protection is addressed in many areas of Ontario but is not currently
assessed in northwesternn@ario, where this watershed is situated.

4.2 Fish Contaminants

There are advisories for consumption of fish for several contaminants and these are specified by
agencies dedicated to contaminants in fish, e.g. Guide to Eating Ontario Sportfish,
https://www.ontario.ca/data/quideeatingontario-fish-advisorydatabase

4.3Contaminants in Sediments
There are several noted exceedances for contaminants in sediments, buhdléar how these affect
human health.

4.4 Contaminants in Groundwater

Contaminants in ground water would be addressed by either Canadian or U.S. regulations depending on
the location and there isat this time no advice with respect to ground water imgts on boundary

water segments.

4.5Algal Toxins

Algal blooms can produce harmful toxins. There is no way to ensure, or indicate through analysis, that
toxins are not present during blooms because they can show up in the water at any time. Advisories
against drinking or having human contact with wag@hen blooms are occurring) are posted by Health
Units in Ontario.

In the U.S.USEPA guidance states:

Based on the latest scientific information, EPA has established recommended water concentrations, at or
below which protects public health, for the cyanotoxins microcystins (8 micrograms per liter) and

OBt AYRNRALISNNZ2LIAAY 6 mp coMmeddaiodsie patectivdSoNall fgk gréaps @ 9t !
and are based on peeeviewed and published science.

https://www.epa.govnewsreleases/epassuesrecommendationgecreationatwater-quality-criteria
and-swimmingadvisories

There is also extensive guidance for recreational water quality.

https://www.epa.gov/wqgc/recreationalwater-quality-criteria-and-methods#rec3
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5.0 Approaches and Lessdmsarned fromHsewhere

Twodocuments provide details that are relevant with respect to lessons learned from elsewhere. The
first involves detds within the Great Lakes Water Quality Agreement and the second is from a review of
approaches used by othéiChoards outside of the Great Lakes

5.1 The Great Lakes Water Quality Agreement

The Great Lakes Water Quality Agreem@it WQA) is adniational agreement that outlines specific
goals towardsestoring and maintaimngthe chemical, physical and biological integrity of titers of
the Great Lakeshttps://www.canada.ca/en/environmentlimate-change/services/greakes
protection/2012water-quality-agreement/appendix.html

The agreement is divided into several Annexes which are general topics covdidpial concerns. It
is notable that these Annexes line up well with the priorities that have been noted here for the Rainy
Lake of the Woods watershed (Tald)e

Table4 - GLWQA Annex topics alignment witraRy-Lake of the Woodsvatershedpriorities. Alignment areas
shown by green cells.

GLWQA Annex Rainy-Lake of the Woodswvatershedpriority
Annex 1- Areas of Concern no
Annex 2- Lakewide Management Approach may be relevant for Lake of the Woo
Annex 3- Chemicals of Mutual Concern yes
Annex4 - Nutrients yes
Annex 5- Discharges from Vessels no
Annex 6- Aquatic Invasive Species yes
Annex 7- Habitat and Species Approach may be relevant for watershed
Annex 8¢ Groundwater yes
Annex 9- Climate Change Impacts yes
Annex 10¢ Science Describes approaches

A description of the science aspects of eAdinex (where applicable$ outlined in detail in Appendix 4
These are shown verbatidirectlyfrom GLWQA documest

A summary of important considerations derived from the GLWQAlaoevn for Riny-Lake of the
Woodswatershed prioritiesn Tableb.
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Table5 - A summary of important recommendations derived from the \BQA for Riiny-Lake of the Woods

watershedpriorities.

GLWQA Annex

Rainy-Lake of the Woodsvatershedpriority

Annex 4- Nutrients

GLWOQA includes both concentration and load guidelines f¢
each lake.

Annex 3- Chemicals of Mutual
Concernand groundwater (Annex 8

Ambitious protocols but no guidance for establishing
concentration guidelines.
Groundwater mostly about iderf§iing impacts.

Annex 9- Climate Change Impacts

Relies heavily on the use of models.

Annex 6- Aquatic Invasive Species

Keywords: prevention, barriers, rapid response, control,
eradication, detection, spread, climate change impact
risk assessment

Annex10 - Science

AEH component to science using indicators:

The Parties shall establish and maintain comprehensive,
sciencebased ecosystem indicators to assess the state of t
Great Lakes, to anticipate emerging threats and to measur
progress in relation tachievement of the General and Spec
Objectives of this Agreement

5.2 Approaches by othdd(Boards outside of the Great Lakes
A review of the approaches to using WQDsl ALy other boards outside of the Great Lakes (Figire

shows that therds no consistent approach across boards. This likely reflects the imperatives for each

area of
boundary
water. The
WQOSs range
from one to
more than 40
and ALs range
from none to
extensive lists.
In one casge
the AL is
represented
by a Water
Quiality Index
(Table6).

Figure4 - Map of the transboundary region showing locations for the Souris Riatershed(1), the Red River
Watershed(2), the RainylLake of the Wood¥&Vatershed(3) and the St. Croix Riv&Vatershed(4).
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Table 6 - Objectives and Alert Levebstablished by othetJChoards outsideof the Great Lakes.

International Souris River Board| Objectives More than 40
Alert Levels | none

International Red River Board | Objectives DO, TDS, Chloride, S8. coli
Alert Levels | 29 including pesticides (in leu of more objective

International RaimLake of the | Objectives | Coliform, DO, SS, nutrients and wood sugraisy

Woods Watershed Board River only)

Alert Levels | Extensive list see in State divatershed2™ Edition
International St. Croix River Objectives | Dissolved Oxygen
Watershed Board Alert Levels | Water Quality Index (10 WQ parameters)

5.3 Summary of Lessons Learned
Lessons learned from the review of these documents include:

1 The alignment of priorities bateen the GLWQA and thioritiesidentified by this project gives
confidence that we are focusing on the correct set of priorjties

91 Approaches used by other boards are extremely variable indicating that there is no set pattern
to approaching WQOs and ALs

1 Information and guidance within these documents may be revisited for aspects of Phase ||

1 GLWQAANnnex 4may be a good model fdRainy- Lake of the Woods

6.0 Feedback fronConsultatiors

Much of the focus of Phasénas beeron gathering feedback from experts, the public, stakeholders and
indigenous communities in order to develop an understanding of their perspectives on ecosystem
objectives and expectations for water quality afEH as well as how they could be assesséle

sessions were spread out between March and August 2019, so the material that was presented to the
groups varied somewhat, as progress was made on the project. With the Expert Workshop held first,
much of what was discussed and, in some cases, distitlvn to focus on key concepts, was then the
material presented at the upcoming public and indigenous sessions for feedback. The consultation
sessions included:

Expert Workshop March 12, 2019International Falls, MN

Public WorkshopMarch 12, 2019International Falls, MN

Open Webinar April 3, 2019several individuals requested the recording of this afterwards)
Two Public Meetings July 8, 2019%enora, ON

Indigenous Learning ForugrAugust 21, 2019, Onigaming First Nation (Ontario)

6.1 Summarnyf Expert Workshop Feedback

At the Exper® Workshop, feedback was requested on the list of priorities, the relevance of the existing
WQOs and ALs, updates on indicators of AEH and current monitoring programs to support all of these.
There were 35 partipants, representing the key resource agencies who have a mandate for water
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quality in the basin. It was held during the week of the annual Watershed Forum in International Falls,
MN where these experts typically gather to attend this scientific foruor.titose experts unable to
attend, the team contacted them directly for their input.

A complete listing of comments from the Expg@iVorkshop as well as a participants list can be found in
Appendix 5, with a summary of the discussion presented hereirerEagvice belowwhich has been
incorporated into this projectis underlined

With respect to WQOs the experts agreed that the project should consider:

1 Recommending a review and revision of WQOs andiidd snhimumevery five years.

 Recommendingpdates and revisions to 1964 Objectiviesgely the groupindicated that the
existing objectives are no longer required. There was some advice to retain an oxygen objective
together with advice that it also is no longer necessary

1 Recommending an Erasi and Sedimentation Objective.

1 Recommending an objective to determine the effects of climate change, treating climate change
as a stressor. Once the effects are determiribd board may consider an objective to mitigate
those effects.

1 Recommending an géctive to determine the vulnerability to and effects of AlS in the boundary
waters.

With respect to A5 the experts agreed that the project should consider

1 Recommending that ALs apply to all segments of the boundary waters.

9 Drafting a narrative explaing how ALs are used.

9 Drafting recommendations for an updated list for ALs along with a subset of priority alerts based
on availability of data (oftemonitored parameters).

9 Updating a list to include all the water quality Standards or Objectives for EBECMOECP or
MPCA and identify the most stringent quideline.

9 Adding sulfate to the AL list.

9 Including the concept of demonstrated risk.

With respect to AH the experts agreed that the project should consider

9 Assessing AEH as a set of indicators wivitlact as an AL if any conditions relative to the
indicators is shown to be deteriorating. Preferred indicators will be used in ongoing monitoring

programs.
9 Adding an atmospheric deposition indicator, which will use metrics from MET stations in ELA,

VNPand Ely.

1 Recommending land cover and fragmentation remote sensing every ten years.

1 Recommending an indicator for disturbance of riparian zones (500 feet / 152 meters) along
boundary waters.

1 Contacting Nature Conservancy (Canada and US) to determinesgi@ancy maps may be used
as an indicator.

27



 Recommenihqg a review of summary reports that examine load and concentration data from
tributaries flowing directly to a boundary water.

1 Including water temperature data in the Indicators and Metrics section.

9 Bashg indicators on summary reports rather than on raw data to make the reporting process
easier for the board.

With respect to boundary waters segmentation, the expergreed that the team should

1 consult with Canadian scientists and the AEHC to determhether to add additional
segments for the coldvater watersheds (Clearwater Bay and Whitefish Bay) in the northern
waters of Lake of the Woods.

With respect to theGap Analysisthe experts agreed that the team should

9 Review all boundary waters segmentsdetermine gaps in monitoring sites.

6.2 Public Stakeholder sessions

Threepublic/stakeholder sessions were haldring Phase I; oni@ International Falls, MN iarch

2019 andwo in Kenora, OMn July 8, 2019, linking to existing events in the basin to help maximize
attendance and efficiencyAn openWebinar was held on April 3, 2019 for those who could not attend
the March sessions

6.2.1March Sessions awlebinar

The March session was held thg the week of the annual Watershed Forum wisattending. The
March session was open discussiormat, following a similar format as the Exp@riVorkshopA
complete listing of comments from the sessiondMarchtogether withthe team@ response to
guestionsas well as a participagt list for eaclsessiorcan be found in Appendi

In the Marchsessionthe feedback tended toeflecta desire for answers to questions rather than
providing feedback to specific aspects of the projést.a result, or approach to structuring the
subsequent sessions was changed to focus on project specific goals. Some gloestiorentsfrom
the March sessioimclude

T 11a GKS NAGSNDE GNFyaLl NByOeé AYLINRISRK

Where are nutrients coming from?

LAy Qid LI NI fr@rfhe fogsS$hat wiN@ ddivierSdéwn the river?

Threats and timeframe how do theseimpact priorities?

We need to know if a specific AIS are a risk prior to infestation, need a risk assessment

Rainy Lake Property Owners AssociationKRAinterested in béng involved in monitoring

down the road to monitor indicators RLPOA andake of the Woods District Stewardship

Associationl(OWDSpboth supportive of a sampling campaign

1 Supportive of more segments in headwatemeed to know if monitoring is done these
segments

1 Comment made about stagnant water and need for flushing occasionally and that flow is
important

= =4 =4 4 =4

28



1 Contaminantg; fish advisory regarding mercugys this natural or man made?

1 Question around sulphate liberating phosphoris this true? Isulphate a contaminant or a
nutrient issue?

I Canimpact of a mine way upstream be detected down on Rainy’Lake

TheWebinarwas attended by 14 peoplend was primarily focused on answeriqgestions of interest
from the participants. Questions and answare listed in Appendix 5.

6.2.2 Summary from Julgessions

In July, the afternoon session was held immediately following the summer meeting bOWDSAnd
was attended by5. The evening session the same day accommodated those who could not attend
earlier- attendance was.

The July afternoon session was more structurdigiidingparticipants into breakout groups to discuss

what ecosystem health meant to them and to captwiat they thought the outcomes should be for

each of the priorities (all comments are provided below). Each breakout group was tasked with
addressing one of the 5 priorities (nutrients, contaminants, climate change, AIS and erosion). In addition,
they were asked to identify any indicators that they thought were important and whether these were
monitored.

In the afternoon session, the four breakout groups presented the results of their conversations at the
end of the workshopBelowwe present the feedbacteceived on the focused questions:

What doesAquaticEcosystentdealth meanto you?
1 to be able to swim and play in the water. No blooms. Drinkable. Biodiversity in place with desire
to go back to prdhuman condition.
9 agood balance with respect to spesijdissolved oxygen and nutrients
9 biodiversity, no eutrophication, no toxins or disease in gamefish, abundance of plants, resilience
to perturbation

Are there Aquatic Ecosystem Health indicators that are important to you?
9 total phosphorusturbidity, e. coli., Lake Partner Program data, measure toxicity of blooms
9 informal monitoring for: wild rice, population changes in birds (pelicans and gulls), algal blooms
earlier and later in the year, green rock algae earlier in the season, beaver and miiskrand
frog spawning, leaches
fish health a good tool. Rusty crayfish and other animal life could be monitored by locals
hydrocarbons should be monitored
biomagnification of organics
P in rainfall

= =4 =4 =4

29



What would you like to see as an outcome with respeabvasive species?

9 insist that boatsand float planede washed. Tournaments may not be doing their best. More
education around the dangers of species transfer (to include both residents and viaitdrs)
gKe AGQa AYLRNIFIYyG G2 0SS LINBGSyidl G§ABS

9 rusty crayfsh concern, few native shellfish

What would you like to see as an outcome with respect to contaminants?
1 stronger regulatiorand enforcemenshould be an outcome
9 general concerrior contaminants

What would you like to see as an outcome with respect moaté change?
1 should be a budget for research. How does it affect Lake of the Woods? Give some thought to
electric boats.
1 need for quantitative measurement of climate metrics, i.e. ice out, ice thickness, precipitation,
wind speed and direction

What wouldyou like to see as an outcome with respect to erosion?
9 concern in the south, Rainy River and the south shore. Human calsgging, water levels,
vegetation profile. Desired outcomesninimal erosion, lowetotal phosphorusand turbidity
91 impactsinclude flow meandering, reduced navigation, less utility for power, reduced waterfront
property and harm to cultural sites. Public bumyrequired, need to manage vegetation
shoreline

What would you like to see as an outcome with respect to nutffents
1 examine the ways that these are monitored and measured

The evening session in July was attended by a small group, so most of the sedsdedinformal
discussion, focused mainly on the most stringent aspect of the existing ALs. The economic icepafrtan
clean water was stressed and there was discussion around best management practices to reduce
phosphorus loads. The question was again raised about the adequacy of current monitoring.

6.2.3Summary of Feedback fradmdigenoud_earning Forum

Prior tothe Learning Forum on August 21, 2019, the Project Coordinator attended Grand Council Treaty
o0 (Q@CT3Water Declaration sessions in April, 2019 to learn about this initiative to develop a-treaty

wide declaration othe importance of wateand the needfor everyone tarespect its value in decision
making. It was also aypportunity to meet members of the Wome® Council. In Anishinaabe culture,
women are the keepers of the water and it is important to seek advice from them when working on
water-relatedprojects. As follow up to that session, the Project Coordinator met a representative of

D/ ¢o FYR I YSYo SN 2July9 ROFpartd SibSeyu@nily, tiv@ eldgodAufust 6,

2019to talk about the goals of this project, seek advice on prolwemd agenda topics and their insight

on project outcomes Advice from the elders vgao keep the final recommendations simple and brief,

to incorporate the concept of respect for water in the discussions at the Learning Forum and throughout
this projectand in its outcomes.
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The Learningforumon Aug 21, 2018ttracted I7 participantsfrom a variety of First Nation

communities and wakeld in Ojibways of Onigamirkirst Nation near Nestor Falls, Ontario. The

meeting was in the council chambers of the band administrative office that acts as the self government
responsible for the day to day operations of the Ojibways of Onigaming First Nation. Elder Isobel White
opened the meeting up in ceremony in order for the dialogue and meeting to commence in a good way.

An introduction to thelJCand theWQOsand A_sproject goals were outlinednd GCT3 also presented
on their Water DeclarationManito Aki Inakonigaawifresource law andthe GCT3 wateshed planning
model(see below)

Conceptual diagram for the Treaty 3 Watershed Model.

Watershed Management Planning

Community Water sample
Engagementand collectionand
curriculum based analysisto create

learning tools baseline data

Community Community
Outreach and Based
Education Monitoring

Treaty #3
Watershed
Model

Waterand || Watershed
Ceremony Database

Water Ceremonies, Decision making
Nibi Declaration, tool to share maps,
Feasts models and data

The participants were asked to provide feedbacka number of specific questions related to aquatic
ecosystem health, changes they havers@ethe ecosystem and monitoring that is dorieetailed notes
anda list of participants are included in Appen8ix

The discussion focuseanh key questions:
What does ecosystem health mean to you?
What changes do you look for in the ecosystem that eipunderstand its health?

Do you measure or monitor them? How?

Feedback on these as wellagggestions with respect to potential indicators of AEH ireiud

1 cedar die back

1 range expansion of many species including magpies

1 many concerns about wild rice

9 fish spawning, fish deformities/growths in species on LOW (perappygr pike walleye)
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1

colour of water has changed (murky, less clear than it used to be)
cedar trees turning orange on LOW islands

recent emergence of magpies

no chokecherries this year

brown cranes new to area

fewer cormorants than used to be

non-native animals impacting water quality

reduction in waterfowl and changing routes

Severabuggestedjuestions provided by Elders prior to the Forum includ&ftiat have we heard so
far? Andwhere des the feedback goThese questions were answered by briefly describing what we
have heard so fan previous public sessions

=A =4 =4 =4 -4 -8 -8 -9

Keep it simple

Is current monitoring adequate?

More education for AIS

More research (budget) for climate change (quantitative)
Public luy-in for aspects of erosion

Indicators: wild rice, birds, algae, beaver, muskrat, fish, frogs
Fish health is a good tool

Paossibility for local groups to monitor

It was reported that feedback would be captured in the final regdfPhase and tha key indicators

would be identified and assessed for their ability to track AEldart of the demonstrated risk approach
as part of Phase.IlThe team workd with Grand Council Treaty 3 to provide a summary of the Learning
Forum to all participants.

6.3 Observationdrom all Sessions

1.

The many gneral concerns that are not within the scope of this project shoultdrbeght to
the attention ofthe IJC. These are listddoughout Section6 and in Appendix 5

More community monitoring and data sharing would be a valued asset ttMQ®s & ALs
project.

First Nation involvement in identifying and assessing AEH indicators should be ensured. This
would be described within the Ademonstrated riskprocesqFigure3). This should be an aspect
of outreach in Phase Il

Commonquestions/concernsieard at all sessions that require further attention:

1 How do we know that the things that are being monitored are the things that should be
monitored?

1 What is the response whesm ALis identified?
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5. Concerns with respect to Aiall consultation sessions should be reviewed in Phase Il to see if
they align with the finalnanagement goals with respect WQOs and ALs

7.0 AssessingyppropriateBoundaryWater Ssgments

Themost straightforwarddivision of the watershed into boundary water segmentsuld be to consider
four segments as follows:

Lake of the Wood#orth
Lake of the Woods South
The Rainy River

Rainy Lake Watershed

PN PE

The use of thestour segments is well supptid. First, hese boundary water segments line up well
with the MPCA Botal Maximum Daily Log@MDL modelling efforts (Figur8) andsecond, theyare
generallyaligned with watershed characteristics including soil types and land cover within the
watershed (Figure6). Lake of the Woodshould be consideredith at leasttwo boundarywater sub
segments (north and south) due weater quality differences between the twareas of the lakeExpert
feedback suggested that there may be a need to further divide lof the Woods north and south
sectors to recognize cold water systems in the northern portion of the Te#kis.will be accomplished
with consideration othe phosphorusiQO in Phase II.

Figure5 ¢ Watershed showindrainy Lake, Rainy River and direct watershed areas. From TMDL (@M&CA).
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