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PREFACE

This report documents water quality trends and exceedance
objectives, effluent releases, and control measurabddrRed
River basin for the 2@Water Year (October 01, 202hrough
Septerber 30, 202). In addition, this report describes the
activities of the International Red RivAfatershedBoard during
the eporting period October 01, 2D® September 30, 2G2
and identifies several current and future water quality and wi
guantity issues in the basin.

The units of measure presented in this report are those of th
respective agencies contributing to this report.
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1. INTRODUCTION

In April 2000, the International Joint Commission (IJC) formally merged its International Red River Pollution Board
and International SourRed Rivers Engineering Board consolidating the water quality and water quantity
responsibilities of the former baids, to form the International Red River Board (IRRB). This consolidation
formalized the already emerging cooperative efforts of the former boards toward an integrated approach to
transboundary water issues in the basin. Further, in its November 2000 lrepugy with the Redthe 1JC
recommended that the governments assign certain-fiedated tasks to the 1JC for implementation by itRBR In

June 2001, Canada and the United States formally approved a new expanded directive for th& rBEdBitly
reviseddirective is included in Appendix.

In April 2003, the 1JC requested further discussion with the IRRWB on how to achieve a more ecosystem approach
and a capacity to respond to the range of environmental andnetated challenges of the 21st century. In April

2004, the 1JC adopted guidipginciples aimed at broadening the partnership efforts of its international boards with
other watershed entities for a more inclusive approach. The IJC refers to this effort as the International Watersheds
Initiative. The various water management orgatiims in the Red River Basin appear receptive to the Initiative
while at the same time recognizing the independent, impartial and objective role of the 1JC and its boards in
providing advice to governments. In June 2005, the 1JC recommended that thargowsrof Canada and the

United States confirm their support for the Initiative. The Red River heasone of three pilot watersheds
recommended by the 1JC for implementation of the Initiative and for funding support.

In August 2021, the 1JC elevated the IRRB to full Watershed Board status under the International Watersheds
Initiative (I WI). This change included expanding tF#F
formally dropping the Poplar Riverfom it s mandate, and resulting in a
Wat er s hed B o &heBoarf retikietMB-pedson meetings for the first time sir@evid-19, and hosted

its annual Board meeting 4person in Winnipeg in January 2023 @ornjunction with the Red River Basin
Commission conferencelhe Boardhasbegunto align itswork plan with the International Watersheds Initiative

and the updated IJC Directive.

In October 2022thegovernment®f Canada and the United Statggproved four additional water quality
objectivesfor the watershed as part of a broader nutrient management strategy. The approwafivwaation of
eleven years of work by jurisdictions, the Board and its Water Quality Committee. Shortly thereafter, the Board
began reporting on nutrient concentration objectives and load targets for nitrogen and phosphorus

Anothermilestonewas the efforts of the Indigenous Task Team with support of the Outreach and Engagement
Committee to advandehasel of a twophase project on ways to increase collaboratlar2021, the 1JC

appointed four Indigenous Members (two from Canada and two from the United States) to the Board, and all
Indigenous members dead or participate in the Task TeaRnally, in November 2022, although not

specifically a Board activity, the two Board @hairs were invited by the governments of Nd#kota and
Manitoba to participate itherenewed Pembina River Task Tearhe team convened its first meeting in January
2023.

The IRRWB is responsible for assisting the 1JC in avoiding and resolving transboundary disputes regarding the
waters and aquatic ecosystems of the Radkr, its tributaries and aquifers. This is accomplished through the
application of best available science and knowledge of the aquatic ecosystems of the basin and an awareness of the
needs, expectations and capabilities of residents of the basin. The geograpli ope of t he Boar di
Red River basin, excluding the Assiniboine and Souris Rivers. The Red River Basin is illustrated it. Figure

This report is the Twenty Fourth of the IRRWB annual progress report to the 1JC.
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30 BOARD ACTIVITIES

The IRRWB held one virtual meeting on Augustlif 2022 and one posCovid inperson& hybrid meetingon
January 12 0 , 2023. The January meeting was held in co
(RRBC) Annual Conferencds in the past, IRRWB cohairs provided a brief update about the IJC and activities
of the IRRWB to conference attendeespart oboardpublic engagement activitieklC liaisons also presented
an overview of the IJC and the Boundary Waters Treaty of. 1908stions were submitted by the public in writing
on forms provided by the Secretariat and handed to tHelaa's forreading. Approximately five comments were
handed in with one providing contact informatidiere were questions about impacts of climate change in the
Red River basin, nutrient management, and overall health of the aquatic ecdsydterRed River including
fisheries.The fiveMunicipalitiesof Minnesotawhich includel the cities of Breckenridge, Moorhead, Thief River
Falls, Roseau and Warroad were also invited to attend the board mestengse of their interest in nutrient
management in the Red River Basin.

Strategic Planning In December 2022he IRRWB metanddiscusgdthe implementation of the revised

Directive that was issued to the Board by the 1JC in August Z0#Xollowing were discussed:

The Foundation pieceBoundary Waters Treaty101

Where We Come From / What Wedve Accomplished

IRRWB Strengths, Weaknesses, Opportunities, Threats

Incorporaibn of Indigenous input and perspective

Inclusion of existing work items that meet the new directive

Identification of work items that are achievable with existing Board and Committee members, agency

resources, time, and

1 Identification of new work items needed to meet directive that are beyond current scope, engaged
people, agency resources, financial medng. climate change, newatérQuality Objectives for
Nitrogen andPhosphorus

9 Discussion of prioritie$ what we need to accomplisin the next 35 years

9 Discussion of capacity and structure (do we havedhect Committee structure) for the priorities

1 Makework Items SMART: Specific, Measurable, Achievable, Resourced, Time bound / Timely.

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

Other activities of the Board included:

1 Developnent of an interngbrotocol for filling vacant cahairand committee membershppsitions for
its various committees.

1 Conducing acrosswalk exercise between tlexisting work plarandrevised Directivefor the purpose
of identifying responsibilities, gaps, what is included or not and to what extent, what nbedsdted
in the new work plan based on the 10 responsibility areas stated in the revised Directive.

1 Addition of new mitrient objectives to thexiting binational water qualitgpbjectivesi Board to discuss
implementation.

9 Inviting university students and professors to attend the Board meeting in January 20BRjfolevel
information sessiorsostudentan see what projects they could work Barthermoreit is expected
faculies could offer space to seip lectures and presentations for high visibility.

Another significant activity of the Board was the worlkmadigenousTask Team which resulted in an

Indigenous Nations Routable that was held in Winnipelylanitobafrom January 147, 2023.The purpose of

the Indigenous Nations Roundtable was to provide an opportunity for First Nations, Red River Métis and Tribal
Nations whose territories are located in the Red River Watershed Basin to come together to discuss their
priorities related to thtRRWB, and the I1J@nd how traditional knowledge could be incorporated fintiore

Board activities

International Red River Watershed Boa2d""Annual Progress Repoit iOctober 203 6



With the supporfrom the Outreach and Engagement Committee, the Board made presentations on
transboundary waters at the June 2023 Canadian Water Resources Association Annual Conference in Halifax,
Nova Scotia.

Pembina River Task Teawas revived again to start working on the ongoing flooding issue in the Pembina River Basin.
Members of the Task Teawere appointed by the Governor of North Dakota and Premier of Manitoba. Fiié&lrs of
the International Red River Watershed Board are also invited to be part of the Task Team.

The Co-Chairs of theBoard povidedregularupdateson basin issues and activitiesthe IRRWB at the fall 2022 and
spring 2023 1JCSemiAnnual Appearances in Ottawa and Washington Dr€spectively.

The Aquatic Ecosystem CommitteéHolds monthly phone calls except during the spring/summer field season.
Whi | e g ener alsdussiontcénters gnrecurranpvBosk being done in the basin, linkages between

ongoing programs, and how the various programs could collaborate to get a better picture of the entire basin with
respect to the ecosystem, we are currently discussing the rematiras prescribed by the IJC. By far, the

greatest benefit of this committee to the various agencies has been the opportunity it has provided to the
members for the free exchange of information, ideas and plans for field work.

The Committee on Hydrology/Aquatic Ecosystérld a joint workshopon April 4, 2023 The joint, virtual,
half-day workshop was initiated to find ways to join the interests of the two committees to be better able to
answer questions regarding the instream flow nasgessment of the Red River. Data gaps were identified,
especially with respect to bathymetry and the importance of focusing on species that cross the international
border.

Red River Telemetry StudiedAll telemetry data acquired in the frame of the Lake Winnipeg Basin Fish
Movement Project were transferred to the new Fathom database provided by Innovasea, which will facilitate
datasharing between user groups.

Funding for the | WI proposal Al ntegrating fish pa
in the Red River watershedo was received in Fal/l
spring/summer of 2023. Speicilly, the objectives are to: 1) monitor target species movements; (2) evaluate
timing of movements; and (3) use these data to inform management decisions on future water management in the
context of ecologically and culturally important species.

S S
of

Red River Valley Water Supply Projects, and the Favigorhead Diversion Projeat the RedRiver continue to
be topics of interest to the Board and were discussed at the Board meetings in Augastd202nuary 2@®

Furthermore, théwo meetings addressed water quality monitoring and compliance with theabibnal water
guality objectives and established alert levels and IRRWB work plan priorities.

Indigenous engagement and collaboratidimne IRRWB recognizes the importance of collaboration with
IndigenousPeoples as the traditional owners and stewards of the land. The health of the river basin has a
particular significance for the cultures, traditions, andvelhg of Tribal Nations, First Nations and the Red

River Métis. Indigenous peoples also have mootontribute to the sound stewardship of this shared watershed.
An Indigenous Rondtable was held IRRWB Indigenous Task Team from Januaty,1823 in Winnipeg,

Manitoba The report from the Roundtable was shared with IRRWB and is expected to be part of the discussion
during the Strategic Planning Workshop in Detroit Lakes, MN.

Implementation ofhe new nutrient objectivder Nitrogen and Phosphortisat have been approved by the
Governments of Canada and the United Statdse board is expected to stdré discussioamong its members
on how to implement the new nutrient objectives.

International Red River Watershed Boa2d""Annual Progress Repoit iOctober 203 7



Development of Terms of Reference for all the committed®st of the committees currently do not have their
terms of referencéTOR) completed. This is a priority item for the Board to ensure that all committees will have
their approvd TORs as soon as possible.

Strategic Planning Workshop to be held from AugusB@8023i One of the outcomasould be aligningthe
work plan with updated directives from 1JC; update work plan as quickly as weitbaitie acknowledgement
that it is a significant undertaking.

Work plani the board reviewed the highlights presented at the October 2022 1JC appearance angfsitme with the
expectation that there will be a workplan by the April 2023 1JC appear@hedioard is currently focusing on a Strategic
Planning Workshop to help facilitate the development of a workpldre timely completion of the Strategic Planning
workshop is expected to expedite the developmennefravorkplanbased on the revised Directive that waileet the
requirements of the IJC.

International Red River Watershed Boa2d""Annual Progress Repoit iOctober 203 8



5. HYDROLOGIC CONDITIONS

Fall/Winter 2021/2022 After severe drought conditions in summer 2021, drought conditions began to improve
heading into falk021, especially after mido late October rains. Soil moisture significantly improved and
baseflows increased in tributaries and the mainstem. Rising baseflows combined with an increase in reservoir
releases resulted in flows on the mainstem in the riaange througbut the fall and winter.

Manitobads Hydrol ogic

basin was normal to below normal in southern Manitoba, and normal to above normal in the U.S. portion of the
basin. The National Weather Service (NWS) Climate Prediction Center, through its soil moisture monitoring and

F or e c a dreezenpgsoilCrmistdre iretherRedRovert e d

modelling works, indicated above normal soil moisture for the U.S. portion of the Red River basin.

In Januarythe Canadian and United States Drought Monitors classified most of the basin still having some

degree of dryness. With the exception of the southern most area, most of the US portion of the basin is classified

as abnormally dry (D0). The Canadian basaswlassified as abnormally dry to (DO) to exceptional drought
(D4), with severity increasing towards the north. By April 2022, eastern North Dakota and western Minnesota

were no longer in any drought condition.

Streamflow for the Red River and most of its tributaries was at normal levels, with the Sheyenne River even
above normal (7590" percentile) and the Red Lake River below normaf{28" percentile) going into and

during the 2021/2022 winter. Winter was characterized as colder than average, especially the month of February

and higher than normal snowfall.

Figure 2below shows the April precipitation for the basin. Most of the area received four to ten inches of
precipitation, about 300 to 688 of normal precipitationThe various storm events caused numerous peaks at
many of the stream gages. This was especially evident in the upper portions of the basin, such as at Fargo.

% Normal PPT |

< 50% (Well Below N.)

50 - 85% (Below N.)

85 - 115% (Normal)

115 - 150% (Above N.)

150 - 200% (Well Above N.)
200 - 300%

300 - 400%
400 - 500%
500 - 600%
> 600%

EmoEEEEDECE

— I

Hydrologic Forecast Centre
MT!

Percent of Normal Precipitation
Apr. 1to Apr. 30, 2022

Figure 2. April Precipitation in theWRed River Basin
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The Red River Floodway was operated for two periods. The first operation perioelatagly short (from

April 8 to April 15) in response to moderate flooding from the spring melt. A series of subsequent snow and
rainfall events caused major flooding along the Red River and the floodway was put back into operation from
April 23 to Junel6. The peak at James Ave. Station in Winnipeg was 19 ft (James Avenue datum) on April 30.
Without floodway operation, the peak at James Avenue would have been 27.6 ft. In total, the floodway was
operated for 61 days.

Summer 2022 Summer precipitation in the Red River ba@tigure 3)ranged from below normal to above
normal.With the exception of some isolated rain events, river levels on the mainstem Red River and its
tributaries receded steadily from their peaks in Mée river flows reflected the generally drier conditions
experienced in June and July (compared to April and May) and flows along the Red River mainstem were
generally into the normal range by the end of summer and early fall.

Red River at Emerson (050C001) Manitoba

100,000

10,000

1,000

100

Daily Average Discharge, in cubic feet per second

'
'
10 v

&
mmmmm Much Above Normal (90th percentile-highest) Above Normal (75-90th percentile) Disclai

Normal (25-75th percentile) Below Normal (10-25th percentile) :“Ne
= Much Below Normal (lowest-10th percentile) = === Median
Observed Flow

lydrometric data are obtained from Water
nada. Near reiahe data are preliminary

Figure 3. Average daily discharge in the Red River at Emerson for 2021 and 2022.

In the US portion of the Basiffrigure 4)according to the USGS, tldanuarythe outlookby the National

Weather Service (NWShowed a relatively low risk for significant (moderate or higher) spring flooding in the
Red River and Devils Lake Basins, mostly due to fall ($é&pt) precipitation that wasi # inches below

normal, depending on the location within the Basin. This l&ckaisture resulted in soil moisture below

normal heading into freeagp, with severe drought conditions persisting across the lower Sheyenne and
abnormally dry to moderate drought elsewhere in the Red River Basin. Streamflow conditions at the time of
freeze-up were in the normal range for the Red River, but above normal for the Sheyenne, the Red Lake, and
Goose Rivers. Early season snow cover contributed to a shallow frost layer in portions of the Basin; however,
frost depths varied throughout the regiBnowfall at the time of this first flood outlook had also been much
above normal for the entire region, with highest amounts in the Devils Lake and Sheyenne basins. The NWS
gave the last official probabilistic flood outlook for Spring 2023 on March 28hah time the 50%
exceedance probability called for Amoderatedo to fAm
most of its tributarie§NWS Grand Forks Forecast Office and NWS North Central River Forecast Center,
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2023b)

USGS 05054000 RED RIVER OF THE NORTH AT FARGC, ND
(Drainage area: 6800 square miles, length of record: 120 - 121 years)

Daily awerage discharge, in cubic feet per second

JEN MAR MAY JuL SEP HOY JAN MAR: MAY JUL SEP HOY
2022 2023

I Much below normal Below normal Normal
lowest - 10th percentile 10th - 25th percentils 25th - 75th percentile
Above normal I Much above normal Sth percentile
T5th - 90th percentile 90th percentile to highest

------ 95th percentile Discharge (2022 - 2023) %  Measured discharge

ZUSGS WaterWatch

Last updated: 2023-06-06

Figure4: Streamflow at the Red River of the North at Fargo, ND January 1; 20225, 2023

The Devils Lake BasifFigure 5)was subject to heavy snowfall in the 26223 winter season, with an

approximate snowpack of 24+ inches by April 4 that only diminished to around half of that by April 14, as per
modeled snow depths from satellite imagery by the NWS. As this snowpaednieéiventually caused a
provisional rise of 1.10 ft in the Devils Lake level from April 14 to May 18, with a provisional peak of 50.71 ft
on May 18 (U.S. Geological Survey, 2023). Pumping resumed out of themgsutét on May 15 and out of

the easend outlet on June(Blorth Dakota Department of Water Resources, 2023).

L]

a USGS
USGS 05056500 DEVILS LAKE NR DEVILS LAKE, ND
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Figure 5. Devils LakeWaterElevéions
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6. WATER QUANTITY MONITORNIG

The Hydrology Committee monitors conditions in the basin and provides an overview of flow conditions and
forecasts for board meetings, 1JC sa@nnual board appearances, the annual report and whenever else requested
by the board olJC. The reporting ensures the board and IJC are aware of the hydrologic conditions in the Basin.

Red River LowFlow Frequency Study:

The Hydrology Committee received IWI funds to quantifying low flow frequencies to better understand potential
low flow management criteria at the border. The result of the study will be a better understanding of the risks the
Basin faces from various Redvr drought scenarios and inform how a drought contingency plan or minimum
flow criteria for the Red River could reduce these risks.

The waterbalance model (WBM) has been calibrated and verified and the stochastically generated weather data
has been derived-uture streamflows have been simulated and from these simulatiorfowotrequency

curves have been derived for the Wahpektaistad, Grand Forks and Emerson locations on the Red

River. Results will be published in a USGS Scientific Investigation Report, planned for wintef2023

Red River Instream Flow Analysis

This work supports the boarddés desired outcome of
and implementation of minimum flow management for the Red River at the International Boundary. Discussion
paper presented to IRRWB at January 20&8r8 meeting summarizing past work and future work required.

Future work in the near term was to gather key data and improve and extend past modelling work to better
understand the complexity of the Red Riloweiandgemeatqu at i
decisions. The Hydrology Committee recommended that a complete homogeneous bathymetric survey would be
fundamental to instream flow assessment and other work.

MTI completed bathymetry from near the border to just downstream on the Red River Floodway Inlet Control
Structure in thsummer andall of 2022. Data includes 50 m of aerial LIDAR to cover the shoreline. USACE is
planning to collect the US portion of the Red River in 2023. USACE also plans to merge the two surveys
together.
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7. WATER QUALITY MONITORING AT THE INTERNATIONAL BOUNDARY

Monitoring thewater quality 6the Red River at the Canatks boundarys conducted by Environment & Climate
Change Canada (ECCC). ECQ@@aintains a permanent water qualdiation on the Red Rivaat Emerson,
Manitoba Monitoring of the Red River takes plawédce monthly during the ice cover season, weekly during the
open water season, and twice weekly during the spring freshet or other periods offfheodater quality data
for the2021-2022 water yeaiincluded in this reporgrebased on instantaneous grab samptdiectedbetween
October ¥, 2021- September 30 2022.

Thesecollectedwater qualitydata are used to determine compliance with the binational water quality objectives,
nutrient objectives and targets, and alert levels atrifeenationalboundary. Detection of exceedances of the
objectives and alert levels serves as a trigger mechanism for the Board to report to the 1JC and for the IJC to report
to governments and also may lead agencies to take appropriate action to prevent or tqoutitigiiad problems,

and to minimize the potential for reoccurrengéater quality characteristics at other locations throughout the basin

are referenced elsewhere in this report to provide a more complete spatial representation of water quality and
aguatic ecosystem conditions in the Red River b@gipendix A4).

There are five water quality objectives established by the governments of Canada and the United States, herein
called binational water quality objectives, for the Red River at the International Boundary. These parameters are
- Total Dissolved Solids (TDSPissolved Oxygen (DO), Chloride (ClI), Sulphate gh@ndEscherichia coli(E.

coli). In addition, the IJC has established a number of alert levels for a suite of pesticides, mé&als and
substances, and has proposed objectives for two nutrient parameters. The IRRWB is responsible for monitoring
and reporting on compliance with these objectives, proposed objectives, and alert levels.

7.1 Water Quality Objectives

The IJC recommended the establishment of water quality objectives for a limited number of variables at the
International Boundary in April 1968, and the recommendation was approved by governmiglatg 1i969.

These variablewith binational objectiveincluded dissolved oxygen, total dissolved solids, chloride, sulphate,
and fecal coliform bacterigk. colireplaced fecal coliform as a water quality objective in October 2010. Several
exceedances of binational water quality objectives were observed th&idgA-2022 water year, as summarized

in Table 1. Additional detail on each parameter is provided.

Table 1 International Red River Board Water Quality Objectives
Summary of Exceedances Red River at the International Boundary
Oct 1, 2021 to Sept 302022 Water Year
Exceedances
_— Number %
FEICIIEE] S (total # samples Maximum (Date)
samples) | exceeding
Dissolved Oxygen >5 mg/L 0 (53) 0% 5.95 ** (July 4"
Total Dissolved Solidg 500 mg/L 24 (52) 46% 1184 (Dec 19
Chloride 100 mg/L 3(53) 6% 132 (Oct 26)
Sulphate 250 mg/L 12 (53) 23% 572 (Jan 19
E. coli <200 colonies /100 m|| 0 (16) 0% 200 (April 8"

**Minimum value for Dissolved Oxygen
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7.2 Water Quality Objectives and Targets for Phosphorus and Nitrogen

In May 2020 the 1JC recommended the adoption of nutrient objectives and targets at the International Boundary,
and in October 2022, the recommendation was approved by goverroh@asada and the United Stat&he
parameters total nitrogen and total phosphorus are each evaluated egadesitration objectivess well as
loading targets Nutrient concentrations and nutrient loads are reported in 2Zable

Table 2 Nutrient Concentrations and Loads, Red River at International Boundary
Nutrient Concentration | 2022 Open Water Season
Parameter Tt : Meets or Exceeds
Objective Mean Concentration
Total Phosphorus 0.15 (mg/L) 0.40 Exceeds
Total Nitrogen 1.15 (mg/L) 2.49 Exceeds
Parameter Nutrient Load Target 20172021 Average Load | Meets or Exceeds
Total Phosphorus 1400 (tonnes / year) 2366 Exceeds
Total Nitrogen 9,525 (tonnes / year) 11947 Exceeds

Water Quality Alert Levels

The former International Red River Pollution Board established alert levels for suites of pesticides, metals and
toxcsubstances in 1986. For pesticides, the alert |
metals have concentration values for alert le@&fpendix A4).

Metals

A total of 53 water samples were collected and analyzed for metals and toxic substances during the reporting
period @ppendix A4). Four metals were detected in exceedance of alert levels. Cadmium, manganese and iron
each had exceedance rates ofl98%, with maximum values detected in April 2022. Iron and manganese are
components in natural soils; however, the detection of hilgivets of cadmium may indicate anthropogenic
sources. Higher metals concentrations tend to correspond to higher flow agrddaigitulate matter events. The
exceedance rates seen this water year are consistent with rates in recent years for these metals.

Zinc exceeded the alert level in one sample. The toxic substance arsenic also exceeded the alert level in one
sample. Until recently, arsenic exceedances were rare, but a single arsenic exceedance has been observed in eac
of the last three water years.

Pesticides

Based on a total of up to wvater samples, 11 pesticides and metabolites with alert levels (greater than detection
concentration) were monitored during the 2222 water year (Tabl81). Three compounds (2[3, Atrazine,
Metolachlor) were detected in 100% of the samples. The detection levels for all compounds were all below the
Canadian Guidelines for the Protection of Aquatic Life. Given that the Red River basin is an agriculturally
dominated region, the presence of pesticides is expected. The detection of banned pesticides (legacy contaminants
is not unusual given the slow biegradation rate of these chemicals. No legacy contaminants were detected
during ths reporting period.
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Environment and Climate Change Canada recently enhanced the pesticide analyses to assess current use pesticic
concentrations during open water conditions (May to October). The analysis have been expanded to include a
broader range of pesticides. Thasdude insecticides (neonicotinoids), herbicides (sulfonyl urea) and fungicide
pesticides.ln 202122, detections included 8 of 14 insecticides, 8 of 17 herbicides and 12 of 14 fungicides. The
pesticides with the highest frequency of detection are suimadan TableB2 (Appendix A4).

The IRRWB continues to closely monitor trends in these concentrations and their frequency of detection with the
intention to update its assessment as new scientific information becomes available. The IRRWB recognizes that
there is very little scientificnformation available to assess the implications of {@mm exposure to low
concentrations of pesticides and herbicides by aquatic organisms and humans.
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8. WATER QUALITY AND BIOLOGICAL MONITORING PROGRAMS

Manitoba - During the2021-2022water year, Manitob&nvironment and Climateontinuedits routine
long-termmonitoring of surfacewater qualitywithin the Red River watershed. Sampling was conducted
on a monthlyfrequencyatthreesitesalong the main stem ¢iie Red River within Manitoba. These sites
werelocatedat Emerson, MBupstream of the City of Winnipeg at the Floodviralgt control structure

at St. Norbert MB; and downstream of the City of Winnipeg at SelkiMB. Additionally, joint
federal/provincial paired samples were collectedt the Selkirk monitoring locationfor quality
control/quality assurance purposes to ensure thetlEmng consistency of comparability between federal
and provincial dataset8Vater quality parametemnheasured included physical parameters, general
chemistry, suspended sediment, bacteria, trace elements, nutrients, and agrtdtoieals Benthic
macroinvertebrates were also cotlegtfrom the Red River at Emerson and Selkirk in Septemi2 20

As part of its regular Red River watershed monitoriMgnitoba Environment and Climate also
conducted routine monitoring aine sites on sevetributary streams to the Red Rivduring the 2024

2022 water year. Tributary sitesare typically monitored on a quarterly basis (October,
DecembedJanuary, April and July) throughout the water yd&aibutary samples were analyzed for a

wide range of variables including physical parameters, general chemistry, suspended sediment, bacteria,
industrial organics, te elementsnutrientsand agricultural chemicald.ongterm monitoring of

tributary streams allows Manitolinvironment and Climat® identify potential sources of pollution to

the Red River and develop management strategies that address existing and emerging water quality issue:
within the Red River watershed.

Biological Monitoring- Benthic macroinvertebrates were collected at two locatiemerson MB and

Selkirk, MB, on the Red River in September2Z20 At each location, one transect of five dredge grab
samples were collected with a petit Ponar dredge. Starting at the east bank, samples were collected at
five equidistant sample sites across the width of the river channel. Each Ponar dredge coveasaf an are
0.023 mt. For each transect, 0.115 mf sediment was collected. The dredge samples were washed
through500 pm Nitex nylon nets. River water was used to remove organisms and sediment from the
nylon net into a 500 um mesh sieve. Remaining sediment and all organisms were then placed in labelled
500 mL jars with 7@er cenkethyl alcohol preservative. Macroinvertebrates were subsequently identified

to the lowest possible taxonomic level, typically genus and species, by ALS Environmental in Winnipeg,
Manitoba. Data were screened for terrestrial species which were removethé&alata subsequently
reported.

Pollution Control Three municipalities with populations greater than 1,000 discharge treated effluents
directly to the Red River within Manitoba. The Town of Morris discharges for a short period of time
each spring and fall, whi | e t hbBmd Watet Bolluteori Coltfioln ni p
Centres and the Town of Selkirk discharge continuoudiygrades are underway to the City of

Wi nni pegébs South End and North End Water Pol I
nutrient removal taneet 1 mg/L total phosphorus and 15 mg/L total nitrogen liniitsaddition to the

two major wastewater treatment facilities within the City of Winnipeg, discharges also occur@rom 7
combined sewer outfalls and 90 major land drainage outfdls City of Winnipegeports annually on
progress achieved regarding reductions in volumes of untreated effluent disdrayigeging from its
municipal combined sewesystem (hitps://winnipeg.ca/waterandwaste/sewage/annualRegsiMest
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https://winnipeg.ca/waterandwaste/sewage/annualResults/

tributary streams also receive treated wastewater effluents from nearby communities.

During the reporting period, Manitoba was not notified of any intensive livestock operations proposing
to locate near the international border on the North Dakota or Minnesoténsidanitoba, no intensive
livestock proposals were proposed near the international bioetieeen October 2021 and September
2022

Pollution Abatemert Manitoba Water Quality Standards, Objectives, and Guidelines are applicable to
streams within the Red River basin. Water uses protected in the Red River basin include domestic
water supply sourcg@rotection of aquatic lifeindustrial uses, irrigation, livestock watering, and water
related recreation.

Treated municipal effluents discharged to the Red River and tributary streams in Manitoba are licensed
under The Environment Act (Manitopdisinfection with ultraviolet light technology has been installed
and is operational at the City of Wi nnipdmgds S
August 2004, the City of Winnipeg introduced a wesed system to inform the public whenever there

is likely to be a sewer overflow into the Red or Assiniboine Rivers
(http://winnipeg.ca/waterandwaste/sewage/overflow/previous2yl.sThe City of Winnipeg also
provides annual summaries of combined sewer overflows events, volumes and rainfall information
(https://winnipeg.ca/waterandwaste/sewage/annualResults/defalult.stm

Manitoba continues to work to understand sources of nutrients to Lake Winnipeg, to monitor the impacts
of excess nutrients and to reduce nutrient loading to achieveparit&ntreduction in phosphorus in

Lake Winnipeg Manitoba has developed nutrient concentration objectives for Lake Winnipeg and
nutrient loading targets for the main tributary rivers flowing into Lake Winnipeg. Concentration
objectives and loading targets complement the proposed madiibinal water quély objectives for total
phosphorus and total nitrogen concentrations developed through the IRRWB. More information on the
proposed objectives and targets is availabietgt://www.manitoba.ca/water/pubs/water/labesches
rivers/nutrient_targets_regulation_plain_language _summary fall 2020.pdf

In addition, Manitoba continues to implemera series okey water protection initiatives aimed at
reducing nutrient loading to waterways including regulations restricting nutrient applications to land,
requirements for advanced wastewater treatment to remove nutahimproving surface water
retention and management through integrated watershed management planning:

North Dakota - The North Dakota Department of Environmental Quality (NDDEQ) Watershed
Management Program is responsible for tracking the ambient water quality conditions within the State
of North Dakota. The NDDEQ maintains a monitorimework to evalu&trends,estimatdoads and

compae variations betweesitesin the Red River Watershed. The network coordinates with the US
Geological Survey (USGS) and the North Dakota Department of Water Resources (DWR) water
guality monitoring networks.

Themonitoringdesignincludes 3 levels of sampling frequency. Level 1 sites are sar@pistks per
year(twice in April, once each in May, Juniyly, August, and October, and one tioneder ice), level
2 sites arsampled 6 times per yegkpril, May, June, Augusiand October and once under,ieed
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level 3 sitesaresampled 4 times per ye@kpril, June, Augustand Octobér There are 16 level 1 sites,
12 level 2 sites, and level 3 sitéénder the currerdesign, the NDDEQ samples 5 level 1 sites, the
Department of Water Resources samples 1 level 2 site, and the USGS samples all the rest.

Minnesota- There are 17 major tributaries to the Red River in MinnesotaMiimgesota Pollution Control

Agency has developed Watershed Restoration and Protection Strategy (WRAPS) reports for each of these
watersheds. Each WRAPS consists of monitoring, stressor identification, modeling, public participation/input
and any associatedMDLs. The WRAPS and all associated Total Maximum Daily Load (TMDL) studies have
been completed on all 17 watersheds, in the Red River Basin, as indicated below. This completes cycle 1 of the
watershed approach for the Red River Basin

The second cycle of monitoring has begun which will result in WRAPS Updates, as needed, for each watershed
with any necessary TMDLs. Most of the watersheds in the Red River Basin are set to be sampled starting in
2023 through 2026 with a few that begar2@22(Appendix A4). For the summer of 2023 the MPCA is
monitoring(fish, macroinvertebrate, and discrete water quality) the following watersheds in the Red River
Basin Monitoring is expected to be completed by the end of September (monitoring is dameyfears in

each watershed):

Red Lake River Watershed*{(gear)
Grand Marais Creek Watershed' {ar)
Sand Hill River Watershed @year)
Thief River Watershed (2year)

E ]
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9. INDIGENOUS ENGAGEMENT

The International Joint Commission (IJC) has instructed the International Red River Board Watershed
Board to include Indigenous People in its membership and as such has appointed four new Indigenous
membergo join the Boardn 2021. The addition is expected to provide a tradition knowledge perspective
that would enrich the knowledge base for phetectionof theecology of theRed RiverBasin

The Indigenous Task Team held its first Roundtable meeting from Januai; 2623 in Winnipeg,

Manitoba.The purpose of the Indigenous Nations Roundtable was to provide an opportunity for First
Nations, Red River Métis and Tribal Nations whose territories are located in the Red River Watershed Basin
to come together to discuss their priorities related tdRR&VB, and the IJC more broadly.

The results of the Indigenous Nations Roundtable can inform opportunities for the IJC and the IRRWB to
explore new models for partnership and collaboration with First Nations, Red River Métis, and Tribal
Nations with rights in respect to the managemeth®Red River Watershed.

Opening Prayergere offered by Elders Norman Meade &tary Maytwayashing. Elder Norman Meade
welcomed participants to the homeland of the Red River Métis and offered a moment of silence, held in
recognition of Joe Keeper, a Cree leader and advocate for water rights for d&gahiisg Remarksere
provided by Grand Chief Jerry Daniels of the Soutt
living being with rights and ceremonial significance that need to be respected. Grand Chief Daniels also
spoke to the need to ensure broad publitetstanding of the science behind water treatment. Grand Chief
Daniels outlined three priorities:

1 The need for high trarAsoundary water quality protection standards;

1 The need to implement adaptive measures to address climate change impacts, including flooding;

and
1 The need to determine how best to guarantee meaningful collaboration going forward.

Chief Gordon Bluesky, Brokenhead Ojibway Nation, Treaty 1, welcomed patrticipants to the Territory, and
spoke to the significance of water within the Terr
Lake 40, who cannot practice their traditioliaglihoods in their traditional waters because of how Lake

Wi nni peg has been devel oped. The communityo6s situec
protections are needed. Chief Bluesky noted that since colonization Indigenous Peoples offibeaty 1

faced water impacts. He acknowledged the International Joint Commission's efforts, but emphasized that

more work is needed to acknowledge Treaty 1, and ensure meaningful solutions that make a difference, for

the Nations immediately impacted by the-G8nada border, but also for those beyond since water

continues to flow and travel elsewhere, for now and for future generations.

April Walker and Dr. Annette TrimbebothIndigenous Board memberbjghlighted that they would

like to heathow they can support the Board in taking a holistic approach to water management,
centering the voices and differing experiencedigenous Peoples whose territory is located
bothupstream and downstredrom the Red River Watershed

Commissioner Henry Lickers spoke about Haudenosaunee cultural knowledge about water and how it aligns
with what others have shared. He shared that as a biologist and as the first Indigenous 1JC Commissioner, he
is working as @ommissioneunder his personal and professional experGeenmissioner Lickers provided

an overview of the 1JC, including its mandate, way of working, and recent work, including the international
watersheds initiative, and work to collaborate with Indigenous Peoples. Commissckess lamphasized

that the IJC is still learning how to effectively communicate and work with Indigenous Peoples. He

expressed an interest in hearing from participants about their priorities and ideas on how collaboration can
best proceed.
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10. INTERNATIONAL WATERSHEDS INITIATIVE  (IWI)

In 2004, the 1JC adopted guiding principles aimed at broadening the partnership efforts of its international
boards with other watershed entities for a moctusive approach. The 1JC refers to this effort as the
'International Watersheds Initiative'. The aim of the Initiative is to enhance the capabilities of existing IJC
internationaboards while at the same time, strengthening cooperation among the various local entities.
Building this capability includes:

1 employing a broader, systemic perspective of the watershed;

1 expanding outreachand cooperation among organizations with local wegkated interests and

responsibilities

1 promoting the development of a common vision for the watershed;

1 developing a better hydrologic understanding of the walated resources; and

1 creating the conditions for the resolution of specific watersbkded issues.

There are many governmengngovernment, academic, private; and other entities with resource
management responsibilities and interests in the Red River basin. Many have expressed support for a
watershed approach. The presentVRBRmembership and Committee structures provide a linkage to key
segments of this community with potential to expand the linkages as integrative approaches evolve.

In its June 2005 report to the governments of Canada and the United, $tat¢3C recommended that the
governments confirm their support for the Initiative and that funds be made available commensurate with
board work plans.

Currently, the IRRWB hasix IWI projects underwayith some to be completed in the near future.

A Aquatic Ecosystem Committee Telemetry Study (Funded 2016 extended sampling to baitay life
2022).

Drought Risk Analysis for the Red River Basin (Funded May 2a2@oing).

Evaluation of Factors contributing to Sulfate Trends in the Red River Basin. (Funded late FY2021
Est Completion Late 2023).

Supporting the | RRWB6s Nutrient Management Str.
Assistance in the Red River Basin (Accepted Feb 26,-20#foing).

Phase | Building the foundations for Indigenous collaboration in the International Red River Basin
(Funded Sept 2021).

Integrating Fish Passage Considerations into Cultural and Ecological ConpéEtivitled Late

Fall 2022)

> > > >>>

The following are projects in development.

A Habitat Mapping
A Complements AEC fismovement study and the Instream Flow Needs study (Completing
in 2023)
A Review & Update Water Quality Objectives at the Border
A Phase IITT Projecti Continuedrom Phase |
A N-RFC CoCoRaHS Kits for Indigenous Collaboration
A 21wl Phases:Purchasing; Distributioand Education
A Collateral support from SWCD,-RRC, Others
A Focus on Ecosystem Integrity: WQ@ssess nutrient metrics relative to biological measures
A Expand data set through monitoring (phytoplankton, periphyton, and others)

With theleadershipf 1JC liaisons, sveral other projectsave been identified at the January 2023 Board
meeting in Winnipeg as potential IWI projects.
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Directive to the International Red River Watershed B¢aé22)
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DIRECTIVE TO THE
INTERNATIONAL RED RIVER WATERSHED (April 26, 2023

History of Directive

Pursuant to the Boundary Waters Treaty of 1909, wherein Canada and the United States agree
to certain provisions including regarding the maintenance of navigation, water levels, flows,

and water quality of boundary waters, responsibilities have been conferred on the Commission
under a 1948 Reference from the governments of Canada and the Urtkésdv@tarespect to

the use and apportionment of the waters along, across, or in the vicinity of the international
boundary from the eastern boundary of the Milk River drainage basin on the west up to and
including the drainage basin of the Red River @ndhst, and under the May 1969

authorization from the governments to establish continuous supervision over the quality of the
waters crossing the boundary in the Red River and to recommend amendments or additions to
the objectives when considered warrarigdhe International Joint Commission.

The directive from the International Joint Commission dated Febrifa29@1 consolidated the
functions of two former boards created pursuant to the above responsibilities, the International
Red River Pollution Board and the International SeResl Rivers Engineering Board, into one
board, known as the International Red RiBeard (IRRB). This Directive replaces the

February ¥ 2001 directive given that on [date] the International Joint Commission designated
the IRRB an International Watershed Board, which shall now be named the International Red
River Watershed Board (IRRWB), requiring it to operate pursuant to Internationeaitsived
Initiative principles and approaches.

Definitions

AAquatic Ecosystem of the Red River Basino m
components of water, land, air, and living organisms that relate to the Water Resources of the
Red River Basin.

AAqguatic Ecosystem Integrityo means that the
support and maintain a community of organisms that has species composition, diversity,

functional organization, supporting processes, and rates of change compmathbse tof

natural habitats within the Red River Basin.

ARed River Basino means the Red River exclud
AfWater Resources of the Red River Basino mea
Red River including deltas, tributaries of deltas, wetlands, and lakes which contribute water to

the Red River, whether in liquid or frozen state and includes dveater and aquifers.

Objective

The objective of the IRRWB is to support the Aquatic Ecosystem Integrity of the Red River
Basin pursuant to this Directive.
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Direction
The IRRWB operates under the authority of the Commission as set out in this Directive.

Commi ssionds direction to the I RRWB is to ac
in preventing and resolving disputes relating to the Aquatic Ecosystem of the Red River Basin
through implementation of its responsibilities under this Directivacaordance with the seven
operating principles of an International Watershed Board (attached as Schedule A).

Responsibilities
To fulfil this Directive, the IRRWB shall:

1. Focus on all aspects of Aquatic Ecosystem Integrity which includes but is not limited to
ground and surface water quality, quantity, levels, flows, and biological elements.

2. Maintain an awareness of current and emerging land use and development and socio
economic activities and conditions and the potential or existing impact of these activities
and conditions on the Aquatic Ecosystem Integrity of the Red River Basin, including
through maintaining an awareness of the activities of other governments (federal,
provincial, state, municipal and/or Indigenous as relevant) and their agencies and
institutions;

3. Provide a continuing and inclusive forum for the identification, discussion and resolution
of relevant existing and emerging issues, science and traditional knowledge, and the
sharing of information and best practices;

4. Develop an approach, maintain and report on the state of the Aquatic Ecosystem of the
Red River Basin;

5. Recommend to the Commission objectives for Aquatic Ecosystem Integrity, including
objectives related to the watershed and the component parts of the Red River Basin, and
where objectives have been agreed to by governments Reth&iver Basin:

o Maintain continuing surveillance and perform inspections, evaluations and
assessments, as necessary, to determine compliance with the objectives;

o Encourage the responsible governments (federal, provincial, state, municipal and/or
Indigenous as relevant), including their regulatory and enforcement agencies and the
Commission to take steps to ensure that the objectives are met;

o Review and update if necessd#ng objectives every five years or more frequently if
circumstance so require;

o Report yearly to the Commission on this provision, unless circumstances require
more frequent reporting.

6. Encourage the responsible governments (federal, provincial, state, municipal and/or
Indigenous as relevant) and their appropriate authorities, such as resource and emergency
planning agencies, to develop and promote a culture of climate change adapthtion a
resilience, including flood, drought, and wildfire mitigation, management and
preparedness and associated land management and conservation approaches.

7. Develop and promote a culture of climate change adaptation and resilience, including
flood, drought, and wildfire mitigation, management and preparedness and associated
land management and conservation approaches, and their effects on the Aquatic
Ecosystenby:
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o Monitoring and reporting on the adequacy of mitigation, management and
preparedness activities, procedures, data and information collection networks, and
warnings;

o Encouraging and facilitating adaptive management and the development,
maintenance and sharing of collaborative and innovative data and information
systems and forecasting and hydrodynamic techniques, mapping and models;

o Encouraging governments to develop improved procedures for emergency warnings
and to improve communication of emergency forecasts;

o Interacting with all levels of government to help decisioakers become aware of
these issues;

o Monitor potential effects of flood, drought, and wildfire mitigation, management
and preparedness and associated land management and conservation approaches and
other works in the Red River Basin, and encourage cooperative studies necessary to
examine thes effects;

8. Encourage governments to establish and maintain contingency plans, including early
warning and coordination procedures, for appropriate reporting and action on emergency
matters that may impact Aquatic Ecosystem Integrity including accidental discharges or
spills, floods, droughts and wildfires and associated land management and conservation
approaches.

9. Monitor and report on progress by relevant governments (federal, provincial, state,
municipal and/or Indigenous as relevant) in implementing the IRRWB and Commission
recommendations;

10.Involve the public in the work of the IRRWB, facilitate provision of timely, pertinent, and
public-friendly (in terms of readability and accessibility) information and knowledge
translation in the most appropriate manner including electronic informatisonks, and
conduct an annual public meeting.

Accountability and Reporting
The IRRWB is accountable to ti@mmission and therefore shall:

1. Provide an annual report to the Commission on the state of the Red River Basin, progress
made towards fulfillment of the Objective and the responsibilities set out in this
Directive, plus other reports as the Commission may request or the IRRWB may feel
appropriate in keeping with this Directive;

2. Provide a tdannual assessment of progress to the Commission evaluating the
effectiveness in achieving the Objective and any recommendations to improve
effectiveness;

3. Ensure adequate opportunities are provided
activities including on the adequacy of progress towards the Objective and effectiveness
of fulfilment of this Directive;

4. Inform the Commission, in advance, of plans for any public meetings or public
involvement in the IRRWB deliberations. The IRRWB shall report, in a timely manner,
to the Commission on these meetings, including the representations made;

5. Provide the text of media releases and other public information materials to the
Secretaries of the Commission for review a
Information Officers, prior to their release;
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6. Inform the Commission of any developments or cost impediments, actual or anticipated,
which are | i kely to affect fulfil ment of t
objective of this Directive, andulflmeatvi de t
of its responsibilities under the circumstances.

Membership

=

The IRRWB shall have an equal number of members from each country.

2. The IRRWB shall be comprised of members representing a wide range, if not all interests
in the Red River Basin to include, but not limited to, Indigenous, conservation, and
municipal members.

3. The Commission shall normally appoint each member for a-fre@eterm. Members
may serve for more than one term.

4. Members shall act in their personal and professional capacity to uphold and achieve the
objective and fulfil this Directive, and not as representatives of their countries, agencies,
institutions or communities.

5. The Commission shall appoint one member from each country to serve&haiof the
IRRWB.

6. Atthe request of any member, the Commission may appoint an alternate member to act in
the place of such member whenever the said member, for any reason, is not available to
perform such duties as are required of the member. An alternate member mayaat act
co-chair.

7. The cachairs of the IRRWB shall be responsible for maintaining proper liaison between
the IRRWB and the Commission, and among the IRRWB members. Chairs shall ensure
that all members of the IRRWB are informed of all instructions, inquiries, and
authorizatons received from the Commission and also of activities undertaken by or on
behalf of the IRRWB, progress made, and any developments affecting such progress.

8. Each chair, after consulting the members of the IRRWB, may appoint a secretary. Under
the general supervision of the chair(s), the secretary(ies) shall carry out such duties as are
assigned by the chairs or as decided by the IRRWB.

9. The IRRWB may establish such committees and working groups as may be required to

discharge its responsibilities effectively. All committees established by the IRRWB must

be established in accordance with the terms of this Directive and operate according to

Terms of Reference approved by the Commission. The Commission shall be kept

informed of the duties and composition of any committee or working group.

Meetings, Management and Administration

1. Thel RRWB shall conduct its work by consensu
Board Consensus Document dated March 20, 2020.

2. In the event of any unresolved disagreement among the members of the IRRWB, the
IRRWB shall refer the matter forthwith to the Commission for decision.

3. If, in the opinion of the IRRWB or of any member, any instruction, directive, or
authorization received from the Commission lacks clarity or precision, the matter shall be
referred promptly to the Commission for timely and appropriate action shall betiromp
communicated to the IRRWB.
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4. Ordinarily, members of the IRRWB, committees, or working groups will make their own
arrangements for reimbursement of necessary expenditures.

5. Reports, including annual reports, and correspondence of the IRRWB shall, normally,
remain privileged and be available only to the Commission and to members of the
IRRWB and its committees until their release has been authorized by the Commission.

Duration of Directive

1. ThisDirective continues until amended or discontinued by the Commission.
2. TheCommission may amend this Directive and/or existing instructions or issue a new
Directive and/or instructions to the IRRWB at any time.
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Appendix B
Water Quality Monitoring at thinternational BoundaryECCC

Water Quality Objectiveand Water Quality Alert Levels
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Water Quality Objectives

On October 1, 1964, the Governments of Canada and the United States submitted a reference to the
IJC requesting an investigation of pollution in the waters crossing the International Boundary in the
Red River pursuant to the provisions of Article IV of Beundary Waters Treaty of 1909.

Following receipt of the reference, the Commission established the International Red River Water
Pollution Board on December 2, 1964, and appointed technical experts to the Board from both
countries. The Commission providddtailed instructions to the Board in the form of a directive
which asked that all relevant water quality information be examined, pollution sources identified
and remedial measures determined. The International Red River Water Pollution Board conducted
investigations from 1965 to 1966 and submitted a report to IJC in OctoberTH@gurposeof the

water qudity objectivesandalert levelsisto restore and maintain the chenical, physicd, and

biological integrity of the waters of the Red River. Five specific Binational water quality

obectiveswere adgtedfor the RedRiver at theinternational boundary in 196.

The 1JC conducted public hearings on April 11, 1968 and reported to the Governments on their
findings, recommendations and conclusions. The key recommendation was that WQOs, as defined
in the IJC report, be accepted by Governments. In letters dated Mand 1131, 1967, the

Governments informed the Commission that the recommendations contained in the Commission's
report to Governments were accepted and approved. The two Governments specifically authorized
the Commission to establish continuous supervisi@ar the quality of waters in the Red River

crossing the International Boundary and to recommend amendments or additions to the objectives
when warranted by the Commission. IJC recommended the establishment of WQOs for a limited
number of variables at th@bndary on April 11, 1968 and the recommendation was approved by
governments on May 4, 1969. Shortly after, the Commission established the International Red
River Pollution Board on June 10, 198Water quality objectives ae usedwhen necessary to

secure government commitment to pdlution abatement action. Comjpiance with the objectivesis

the primary meansby which thelnternational Red River Board identifies majorwater quality issues

to thelJC.

Theterm i e »edame @sused to describeasituationwhere an objectiveis rot met. A situation
is dassifiedas an exceedanceif an individud instantaneous sample, dotainedfromthe
continuousauto- monitor, or through agrabsample, isequa to orgreater thanthe
correspondng water quality objective (exceptfor dissolved oxgen, which mustbe olservedto
beequal to orlessthanthe dyjective). Thefive specific parameters and corresponding objective
are listedbelow.

E. coli 200 colonies/100 ml
Chloride 100 mg/L
Sulphate 250 mg/L

Total Dissolved Solids 500 mg/L

Dissolved Oxygen 5 mg/L
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Water Quality Alert Levels

Water quality alert levels are used to complement veptality objectives. If exceeded, alert

levels will trigger investigative action on the part of the IRRB or its representatives. The
exceedance is addressed in terms of its magnitude, implications to water uses and possible
resolutions. On the basis déd level exceedances and subsequent investigations, the IRRB may
advance proposals for additional objectives.

Water quality alert levels, for a wide range of parameters, in addition to the five specific
parameters noted above, were developed by a working group in 1985. These alert levels were
approved by the predecessor International Red River Pollution Bodatiuary 1986.
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ECCC Report - WATER QUALITY MONITORING AT THE INTERNATIONAL BOUNDARY

Monitoring thewater quality 6 the Red River at the Canatks boundaryis conducted by Environment &
Climate Change Canada (ECCC). EC@@intains a permanent water quaktation on the Red Rivext
Emerson, Manitoha Monitoring of the Red River takes platgice monthly during the ice cover season,
weekly during the open water season, and twice weekly during the spring freshet or other periods of flood.
The water quality data for tH2021-2022 water yealincluded in this reporgrebased on instantaneous grab
samplescollectedbetweerOctober #, 2021- September 30 2022.

These collected water qualitydata are used to determine compliance with the binational water quality
objectives, nutrient objectives and targets, and alert levels ainttnationalboundary. Detection of
exceedances of the objectives and alert levels serves as a trigger mechanism for the Board to report to the 1JC
and for the IJC to report to governments and also may lead agencies to take appropriate action to prevent or to
mitigatepotential problems, and to minimize the potential for reoccurrence.

Water quality characteristics at other locations throughout the basin are referenced elsewhere in this report to
provide a more complete spatial representation of water quality and aquatic ecosystem conditions in the Red
River basin.

Water quality monitoring on the Red River at the Card8aboundary by Environment & Climate Change
Canada.

Water Quality Objectives

The IJC recommended the establishment of water qualjgctives for a limited number of variables at the
International Boundary in April 1968, and the recommendation was approved by governniéayslipe9.
These variablewith binational objectivemcluded dissolved oxygen, total dissolved solids, chloride, sulphate,
and fecal coliform bacterigkE. colireplaced fecal coliform as a water quality objective in October 2010.

Several exceedances of binational water quality objectives were observed duringltR@Z0&ater year, as
summarized in Table 1. Additional detail on each parameter is provided.
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Table 1 International Red River Board Water Quality Objectives
Summary of Exceedances Red River at the International Boundary
Oct 1 2021 to Sept 30 2022 Water Year
Exceedances
— Number
Parameter Objective (total # % samp_les Maximum (Date)
exceeding
samples)
Dissolved Oxygen >5 mg/L 0 (53) 0% 5.95 ** (July 4"
Total Dissolved Solidg 500 mg/L 24 (52) 46% 1184 (Dec 1%B)
Chloride 100 mg/L 3 (53) 6% 132 (Oct 26)
Sulphate 250 mg/L 12 (53) 23% 572 (Jan 19
E. coli <200 colonies /100 ml| 0 (16) 0% 200 (April 8"

*Minimum value for Dissolved Oxygen

Dissolved Oxygen

Observed levels dfissolved oxygedid not fall below the objective of 5 mg/L during the 262122 water
year. The minimum observed value was 5.95 mg/L on4@92. Minimums often occur in summer, when
discharge increases following significant rain events.

Total Dissolved Solids

Total Dissolved Solid§TDS) exceeded the objective of 500 mg/L in 46% of samples (Figure 4). Exceedances
have been common over the last number of years: typically TDS values remain above the objective except
where diluted by the higher flows of the spring freshet or othedfilgy. The highest observed value of TDS

was 1184 mg/L on December12021.

Chloride

Thechlorideobjective (100 mg/L) was exceeded in 6% of samples during this reporting period. The maximum
concentration was 132 mg/L on Octobei"2R021. In recent years, chloride has occasionally exceeded the
objective at similarly low frequencies.

Sulphate

Sulphateexceeded the objective of 250 mg/L in 23% of samples during theZZ2water year (Figure 5).

Sulphate rceedances have been common over the last number of gi#éansexceeding the objective even
more frequently than during this reporting periache maximum valueneasuredvas 575 mg/L on January

12 2022,

E. coli

The bacteriological characteristics of the Red River are assessed on the basis of @ssdmeachia coli
bacteria. The presence Bf coliin water is an indicator of impacts via human and/or animal waBtesng

the 20212022 water yeak. colibacteria countdid not exceed the objective of 200/ 100 mL. However, the
maximum concentratioonceexactly equalled the objective: 200 colonies / 100 mL were observed on April
5, 2021.
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Water Quality Objectives and Targets for Phosphorus and Nitrogen

In May 2020, the 1IJC recommended the adoption of nutrient objectives and targets at the International
Boundary, and in October 2022, the recommendation was approved by governfrtenisarameters total
nitrogen and total phosphorus are each evaluated agaimstntration objectiveas well adoading targets

Nutrient concentrations and nutrient loads are reported in Pable

Table 2 Nutrient Concentrations and Loads, Red River at International Boundary
Parameter Nutrient Qonqentratlon 2022 Open Water S_eason e - ——
Objective Mean Concentration
Total Phosphorus 0.15 (mg/L) 0.40 Exceeds
Total Nitrogen 1.15 (mg/L) 2.49 Exceeds
Parameter Nutrient Load Target 20172021 Average Load | Meets or Exceeds
Total Phosphorus 1400 (tonnes / year) 2366 Exceeds
Total Nitrogen 9,525 (tonnes / year) 11947 Exceeds

Nutrient Concentration Objectives

An open water season meaoncentration is calculated as the average concentration in all samples collected
between April ¥ and October 30in a given year. The open water season mean is compared against the
concentration objective to determine compliance.

Total Phosphorus

The AprOct mean total phosphorus concentration for the 2022 open water season wag/D,48hich
exceeded the objective of 0.15 mg/L (Figure 3). Total phosphorus has consistently exceeded the concentration
objective value for several decades.

Total Nitrogen

The AprOct mean total nitrogen concentration for the 2022 open water season was 2.49 mg/L, which
significantly exceeded the proposed objective of 1.15 mg/L (Figure 4). Total nitrogen has consistently
exceeded the concentration objective value for sededes, but the magnitude of the 2022 exceedance is
high compared to recent years.
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Nutrient Loading Targets

Nutrient loads are calculated by calendar year based on concentrations and river flows. The nutrient loading
target is applied to the fivgear rolling average load to determic@mpliance.

Total Phosphorus

The total phosphorus load for the fiyear period ending in 2021 was 2,366 tonnes per year, exceeding the
loading target of 1,400 tonnes per year. Phosphorus loads have consistently exceeded the target for several
decades.

Total Nitrogen

The total nitrogen load for the fiwgear period ending in 2021 was 11,947 tonnes per year, exceeding the

loading target of 9,525 tonnes per year. Nitrogen loads have consistently exceeded the target for several
decades.
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Figure5: Total Phosphorusoadsi Red River at the International Boundary
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APPENDIX B 1 Water Quality Alert Levels

The former International Red River Pollution Board established alert levels for suites of pesticides, metals and
toxic substances in 1986. For pesticides, t he al e
metals have concentratiealues for alert levels. The following table details the number of alerts detected by
Environment& Climate Change Canada (Water Quality Monitoring and Surveillance Division) during the
reporting period (Tabl&1).

Metals

A total of 53 water samples were collected and analyzed for metals and toxic substances during the reporting
period (TableB1). Four metals were detected in exceedance of alert levels. Cadmium, manganese and iron
each had exceedance rates 6fl98%, with maximum values detected in April 2022. Iron and manganese are
components in natural soils; however, the detection of highets of cadmium may indicate anthropogenic
sources. Higher metals concentrations tend to correspond to higher flow and hitjbelgbe matter events.

The exceedance rates seen this water year are consistent with rates in recent years for these metals.

Zinc exceeded the alert level in one sample. The toxic substance arsenic also exceeded the alert level in one

sample. Until recently, arsenic exceedances were rare, but a single arsenic exceedance has been observed il
each of the last three water years.
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Table Bl Exceedances of Alert Levels, Red River at International Boundary
October 1, 2021 to September 30, 2022
Number| Number of Maximum C.ﬂnﬂﬂ'lﬂ[l
Parameter Units Alert of Exceedences Exc-ﬁiedence Em’lmnl:!aentnl
Level Samples % Value Q.uﬂll?'_\'
(Month) Guideline
Metals {total):
Cadmium ug/L Detect 53 53 (100%) 1.39 (Apr) 0.37ug 1!
Chromium ugL 50 53 0 - NG
Iron psL 300 53 50 (94%) 17500 (Apr) 300 ug1t
Manganese gL 50 53 50 (94%) 1600 (Apr) 200 ug/1?
Selentum =8 10 33 0 - 1ugtt
Finc ps/L 47 53 3 (6%) 100 (Apr) 30ug1
Toxic Substances:
Arsenic ug/L 10 53 1(2%) 122 (Apr) 5uglt
Boron psL 500 53 0 — 29 mg/1!
Total PCB nz/L Detect -- -- NG
Pesticides:
24D ng/L Detect 17 17 (100%40) 401 (July 4000 nz 1!
Bromoxynil ng Detect 17 5(29949) 807 (Sep) 5000 ng il
Clopyralid ng Detect 17 7 (41%0) 80.8 {Oct) NG
Dicamba nz/L Detect 17 12 (71%) 873 (July 10000 ne 1t
Imazamethabenz-methyl a nz/L Detect 17 0 - NG
Imazamethabenz-methyl b nz/L Detect 0 - - NG
MCPA ng/L Detect 17 16 (94%40) 149 (Jul) 2600 nz 1!
Mecoprop (MCPP) ng Detect 17 12 (71%a) 199 {Oct) NG
Picloram ng Detect 17 2(12%0) 122 (Nov) 20000 ng, 1t
Aldrin nz/L Detect 0 - - NG
z-Benzenehexachlonde nz/L Detect 17 0 - 10ug 1t
Pentachloroanisole nz/L Detect 0 - - NG
Atrazine ng/L Detect 17 17 (100%40) 1130 (Tul) 1300 nez1t
Desethyl Atrazine ng Detect 17 15 (88%40) 128 (Jul) NG
Metolachlor ng Detect 17 17 (100%0) 1600 (Jul) 7800 nz 1!
P.P-DDE nz/L Detect 17 0 - NG
Alpha-Endosulfan nz/L Detect 17 0 - 3nzit?
Beta-Endosulfan ng/L Detect 17 0 - ing L4
Heptachlor Epoxide ng/L Detect 0 - - NG
Metribuzin ng Detect 17 9(53%0) 101 (Jul) 1000 ng it
Notes
1. Canadian Water Quality Guidelines for the Protection of Aguatic Life (h
Canadian W
3. Guideline
(http://st-t5. ccme
4. Guideline value is for technical grade Endosulfan, which is a mixture of the two biologically active isomers (o and )
3. NG=DNo guideline established
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Pesticides

Based on a total of up to Wwater samples, 11 pesticides and metabolites with alert |éyedater than
detection concentration) were monitored during thel 222 water year (Tabl81). Three compounds (2,4

D, Atrazine, Metolachlor) were detected in 100% of the samples. The detection levels for all compounds were
all below the Canadian Guidelines for the Protection of Aquatic Life. Given that the Red River basin is an
agriculturallydominated region, the presence of pesticides is expected. The detection of banned pesticides
(legacy contaminants) is not unusual given the slowdeigradatio rate of these chemicals. No legacy
contaminants were detected during this reporting period.

Environment and Climate Change Canada recently enhanced the pesticide analyses to assess current use
pesticide concentrations during open water conditions (May to October). The analysis have been expanded to
include a broader range of pesticides. Thaskide insecticides (neonicotinoids), herbicides (sulfonyl urea)

and fungicide pesticidedn 202122, detections included 8 of 14 insecticides, 8 of 17 herbicides and 12 of 14
fungicides. The pesticides with the highest frequency of detection are saetriarTableB2.

The IRRWB continues to closely monitor trends in these concentrations and their frequency of detection with
the intention to update itssessment as new scientific information becomes available. The IRRWB recognizes
that there is very little scientific information available to assess the implications etidlongexposure to low
concentrations of pesticides and herbicides by aquatioisrga and humans.
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Table B2 Detections of Current Use Pesticides, Red River at International Boundary
October 1, 2021 to September 30, 2022 Water Year
Number | PefeCHONS | A\ fvimum  Canadian
Parameter Units of Value Environmental
Samples (%) (Month)  |Quality Guideline®
Fungicides
Aroxystrobin ng'L 12 92 68.1 (Aug) NG
Boscalid ng'L 12 92 33.9 (Aug) NG
Cyproconazole 1 ngz/L 12 67 7.86 (Tul) NG
Cyproconazole 2 ng/L 12 58 321 (Jul) NG
Metconazole ng/L 12 42 1.51 (Aug) NG
Propiconazole ng/L 12 100 38.6 (Tul) NG
Pyraclostrobin ngz/L 12 67 1.08 (Mar) NG
Pyrimethanil ng/'L 12 25 0.497 (Aug) NG
Tebuconazole ng/L 12 92 2735 (Aug) NG
Tetraconazole ng/L 12 a2 5.64 (Mar) NG
Insecticides (Neonicotinoids)
Acetamiprid ng/'L 12 50 0.394 (Nov) NG
Chlorantraniliprole ng/L 12 75 3.1 (Jul) NG
Clothianidin ng'L 12 92 37.5 (MMar) NG
Dinotefuram ngz/L 12 42 147 (Nov) NG
Imidacloprid ng/'L 12 92 14.9 {TJul) 2301
Thiamethoxam ng/L 12 92 17.8 (Jul) NG
Herbicides (Sulfonyl Ureas)
Chlorsulfirron ngz/L 12 17 0337 (Oect) NG
Diuron ng/L 12 92 8 (Oct) NG
Flumetsulam ng/'L 12 92 462 (Jul) NG
Fomesafen ng/L 17 100 119 (Dec) NG
Metzsulfuron ng/'L 12 58 1.24 {Jul) NG
Tribenuron ng/'L 12 42 6.29 {Tul) NG
1. Canadian Water Quality Guidelines for the Protection of Aquatic Life (http://st-15. ccme. £3
2. NG = No guideline establishad
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APPENDIX C

Jurisdictional Monitoring in the Red River Basin in 2022
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C-1 Manitoba
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2023
MANITOBA STATUS REPORT
TO
THE INTERNATIONAL RED RIVER _WATERSHED BOARD (IRRWB)
FOR THE
WATER YEAR OCTOBER 1, 2021TO SEPTEMBER 30, 2®2

1. Surface Water Quality Monitoring Program

During the 20212022 water year, Manitob&nvironment and Climateontinuedits
routine longterm monitoiing of surfacewater qualitywithin the Red River watershed. Sampling
was conductedn a monthlyfrequencyatthreesitesalong the main stem éfie Red River within
Manitoba. These sitesere locatedat Emerson, MBupstream of the City of Winnipeg at the
Floodwayinlet control structure at St. NorbeB; and downstream of the City of Winnipeg at
Selkirk, MB (Figure 1). Additionally, joint federal/provincighiredsamples were collected the
Selkirk monitoring locatiorfor quality control/quality assurance purposes to ensure thetdong
consistency of comparability between federal and provincial datd¥ater quality parameters
measured included physical parameters, general chemistry, suspended sediment, bacteria, trace
elements, nutrients, and agricultuchemicals. Longerm water quality parametersonitored by
ManitobaEnvironment and Climatare shown in Table 1. Benthigacroinvertebrates were also
collected from the Red River at Emerson and Selkirk in Septe?i@a.

As part of its regular Red River watershed monitoriighitobaEnvironment and Climate
alsoconducted routine monitoring ainesites on sevetnibutary streams to the Red River (Figure
1) during the 20242022 water year. Tributary sitegre typicallymonitored on a quarterly basis
(October,Decembedanuary, April and July) throughout the water y8aibutarysamples were
analyzed for a wide range of variables including physical parameters, general chemistry,
suspended sediment, bacteria, industrialaoicg, trace elementsutrients and agricultural
chemicals Longterm monitoring of tributary streams allows Manitdbavironment and Climate
to identify potential sources of pollution to the Red River and develop management strategies that
address existing and emerging water quality issues within the Red River watershed.
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Figure 1. Location of water quality and benthic invertebrate sampling sites in the Red River
watershed (ManitobaBenthic invertebrates are collected once per year from the Red River at

Emerson, MB and Selkirk, MB sites.
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Tablel. Routine surface water quality monitoring parameters monitofdartijoba Environmenand
Climateon the Red River and tributary sites within Manitoba, Canada.

Parameter MDL * Units Parameter MDL * Units Parameter MDL * Units
Physical Chemical - cont'd Chemical - cont'd
Colour, True 5 CuU Total Metals Pesticides
Turbidity 0.1 NTU Aluminum 3 ug/L | Chlorothalonil 0.05 ug/L
Temperature °C Antimony 0.1 ug/L | Triclopyr 0.05 ug/L
Total Suspended Solids 1 mg/L Arsenic 0.1 ug/L | AMPA 0.5 ug/L
Total Dissolved Solids 4 mg/L Barium 0.1 ug/L | Glyphosate 0.2 ug/L
Specific Conductivity 1 umhos/cm| Beryllium 0.1 ug/L | Pentachlorophenol 0.02 ug/L
Bismuth 0.05 ug/lL | 2,4-D 0.05 ug/L
Boron 10 ug/L | 2,4-DB 0.05 ug/L
Biological Cadmium 0.005 ug/L | 2,4-DP 0.05 ug/lL
Escherichia coli(E. coli) 1 MPN/100 mL| Calcium 50 ug/L | Bromoxynil 0.02 ug/L
Cesium 0.01 ug/L | Dinoseb 0.05 ug/L
Chromium 0.1 ug/L | MCPA 0.025 ug/L
Chemical Chromium Hexavalent 0.5 ug/L | Mecoprop 0.05 ug/L
General Chemistry Cobalt 0.1 ug/L | Picloram 0.2 ug/L
pH 0.1 pH units | Copper 0.5 ug/L | Dicamba 0.006 ug/L
Hardness (as CaCO3) 0.2 mg/L Iron 10 ug/L | Alachlor 0.1 ug/L
Dissolved Oxygen 0.1 mg/L Lead 0.05 ug/L | Atrazine 0.1 ug/L
Biochemical Oxygen Demand 1 mg/L Lithium 1 ug/L | Atrazine-desethyl 0.05 ug/lL
Total Alkalinity (as CaCO3) 1 mg/L Magnesium 5 ug/L | Azinphos-methyl 0.1 ug/L
Carbonate (CO3) 0.6 mg/L Manganese 0.1 ug/L | Carbofuran 0.2 ug/L
Bicarbonate (HCO3) 1.2 mg/L Molybdenum 0.05 ug/L | Chlorpyrifos 0.02 ug/L
Hydroxide (OH) 0.34 mg/L Nickel 0.5 ug/L | Cyanazine 0.1 ug/L
Chloride (CI) 0.1 mg/L Potassium 50 ug/L | Diazinon 0.03 ug/L
Sulfate (SO4) 0.3 mg/L Rubidium 0.2 ug/L | Diclofop-methyl 0.1 ug/L
Total Carbon 1 mg/L Selenium 0.05 ug/L | Dimethoate 0.1 ug/L
Total Inorganic Carbon 0.5 mg/L Silicon 100 ug/L | Malathion 0.1 ug/L
Total Organic Carbon 0.5 mg/L Silver 0.01 ug/L | Methyl Parathion 0.1 ug/L
Chlorophyll a 0.1 ug/L Sodium 50 ug/L | Metribuzin 0.2 ug/L
Phaeophytin a 0.1 ug/L Strontium 0.2 ug/L | Parathion 0.1 ug/L
Anion Sum 0.1 Tellurium 0.2 ug/L | Simazine 0.1 ug/L
Cation Sum 0.1 Thallium 0.01 ug/L | Terbufos 0.1 ug/L
Cation - Anion Balance -100 Thorium 0.1 ug/L | Triallate 0.1 ug/L
Tin 0.1 ug/L | Trifluralin 0.03 ug/L
Nutrients Titanium 0.3 ug/L | a-chlordane 0.008 ug/L
Total Ammonia (as N) 0.01 mg/L Tungsten 0.1 ug/L | gamma-
Total Nitrogen 0.2 mg/L Uranium 0.01 ug/L | hexachlorocyclohexane 0.008 ug/L
Total Kjeldahl Nitrogen 0.2 mg/L Vanadium 0.5 ug/L | g-chlordane 0.008 ug/L
Nitrate and Nitrite (as N) 0.005 mg/L Zinc (Zn) 3 ug/L | Methoxychlor 0.008 ug/L
Nitrite (as N) 0.001 mg/L Zirconium 0.2 ug/L | Carboxin 0.1 ug/L
Nitrate (as N) 0.005 mg/L Mercury 0.005 wug/L | Diuron 0.018 ug/L
Total Phosphorus 0.003 mg/L Eptam 0.2 ug/L
Total Dissolved Phosphorus 0.003 mg/L Dissolved Metals Fenoxaprop 0.1 ug/L
Total Particulate Phosphorus 0.0042 mg/L Aluminum 1 ug/L | Imazamethabenz-methyl 0.01 ug/L
Total Inorganic Phosphorus  0.003 mg/L Metsulfuron-methyl 0.01 ug/lL
Total Acid-Hydrolyzable Propanil 0.2 ug/L
Phosphorus 0.0042 mg/L Propoxur 0.2 ug/L
Total Reactive Phosphorus  0.003 mg/L Quizalofop 0.1 ug/L
Sethoxydim 0.1 ug/L
Thifensulfuron-methyl 0.01 ug/L
Tralkoxydim 0.1 ug/L
Benomyl 0.1 ug/L
Deltamethrin 0.04 ug/L
Tribenuron-methyl 0.01 ug/L
Ethalfluralin 0.02 ug/lL
Bromacil 0.1 ug/L
% Minimum detection limit of analytical method
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1.1 Red Riveri Main Stem

During this reporting period, water quality in the Manitoba reach of the Red River main
stem remained similar to previous ye&ws most parameters monitorelth general dissolved
oxygen concentrations in the Red River were sufficient to support aquatic life anditimehe
historical rangavith a meanconcentration 08.39mg/L upstream of the CityfWinnipeg at St.
Norbert and 8.42ng/L downstream of the City of Winnipeg at Selk{fkgure 2) Thelowest
dissolved oxygen concentrations observedrdyithe current reporting period were 5.5 mg/L in
July 2022at St. Norbertand6.3mg/L in June 2022t Selkirk All dissolved oxygen concentrations
observed were above the 5.0 mg/L threshold required for the protection of aquéiahieoba
Water Quality Standards, Objectives, and Guidelines, 2011)
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o
o

6.0

4.0

Dissolved Oxygen (mg/L)

IRRWRB Water Year

=@==Red River at St. Norbert ==@==Red River at Selkirk

Figurel: Meanannual (water yeagissolved oxygefmg/L) for the Red River at St. Norbert and Selkirk, MBom
2000 to 2022

Densities ofEscherichia coli(E. col)) bacteria downstream of the City of Winnipag
Selkirk were substantially higher than previous reporting periods (Figure 3). The mean density
downstream of the City of Winnipeg at Selkirk was 675 organism&@&mL, compared to 214
organisms pet00 mLduringthe previous reporting period. Ten of the 16 samples collected from
this site had measure.coli densities greater than the Manitoba recreational water quality
objective of 200 organisms p&00 mL (Manitoba Viiter Quality Standards, Objectives, and
Guidelines, 2011). Furthermore, of the 10 samples with observed exceedances of the recreational
water quality objective, eight had measured densities above 770 organisms per 100 mL, or nearly
four-times greater thathe objective, while five had measured densities above 1,000 organisms
per 100 mL. The maximur.coli density observed at Selkirk was 1,990 organismslpérmL
during the February 2022 sampling period, while the lowest measurement was observed in
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September 2022 at 15 organismsi@# mL. All ten of the samples with measured densities above

the recreational guideline occurred in the period between December 2021 and June 2022 (11 total
samples collected during this period). In contrast, all samples collected from the upstream reach
of the Red River at St. Norbert were measured below thaitebarecreational water quality
objective, with a meak. coli density of 34 organisms p&00 mL (Figure 3). The maximuia.

coli density observed at St. Norbevas 179 organisms per 100 mL during the October 2021
sampling period, while the lowest measurement was observed in August 2022 at 2 organisms per
100 mL.

The cause of the large differences observed.coli bacteria densities between the
upstream (St. Norbert) and downstream (Selkirk) sampling locations along the main stem Red
Riveris unclear at this time. As was the case throughout much of the Red River watershed during
the 2022 spring freshet period, Manitoba experienced extremely high water levels on the majority
of watercourses in the southern and central portions of the ProWingaaticular, the 2022 spring
freshet period resulted in the six¥tirgest flooding event along the Red River since European
settlement. Because of these high river water levels and high surface runoff volumes entering the
City of Wi nni pegos muni ci pal sewage and dra
experienced multle combinegseweroverflow events, which resulted in the discharge of
untreated wastewater directly to the river. Additionally, during this same period, the City of
Winnipegbs Water and Waste Department was for
both of its two largest wastewater treatment plants for intermittent durations to protect against
damage to these UV treatment facilities. It is likely that these events contributed to the elevated
E.coli densities observed at the downstream monitoring locati@elkirk. However, while the
high water levels / combineseweroverflow events may potentially explain tekevatedE.coli
densities observed during the spring 2022 (March to June) period, they do not provide any
meaningful insight into the patdal causes of elevated densities observed at Selkirk during the
December 2021 to February 2022 monitoring periods.
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Figure2: Meanannual (water yeawkscherichia coflensities (organisms/100 mfgr the Red River at St. Norbert
and Selkirk, MBfrom 2000 to 2022

During the 20242022 water year, concentrations of total chloride, total sulphate and total
dissolved solids were similar to previous reporting periods. The mean total chloride concentrations
observed were 53.1 mg/L at St. Norbert and 47.3 mg/L at Selkigure 4). The highest
measurements for total chloride were 115 mg/L at St. Norbert and 92.5 mg/L at Selkirk, both
occurring during the October 2021 sampling period. Minimum total chloride concentrations
occurred during the May 20Zampling periodat bah locations, with 8.98 mg/L and 10.5 mg/L
at St. Norbert and Selkirk, respectively. Mean total sulphate concentrations observed were 245.8
mg/L at St. Norbert and 215.0 mg/L at Selkirk (Figure 5). The highest concentration of total
sulphate was 656 mgt St. Norbert and 515 mg/L at Selkirk, both occurring during the January
2022 sampling period. Minimum total sulphate concentrations occurred during April 2022 at both
locations, with 61.7 mg/L and 50.8 mg/L at St. Norbert and Selkirk, respectivelyaSimibtal
chloride and sulphate concentrations, total dissolved solids concentrations were very similar
between the two Red River sites, as well as, betwleermpreviouswater year for each of the
respective sites (Figure 6). The mean total dissolved solids concentrations observed were 676 mg/L
at St. Norbert and 621 mg/L at Selkirk. The highest measurements for total dissolved solids were
1,390 mg/L at St. Norbert and1B0 mg/L at Selkirk, both occurring during the January 2022
sampling period. Minimuntotal dissolved solids concentrations occurred during the April 2022
at both locations, with 288 mg#t St. Norberand 267 mg/L at Selkirk.
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Figure5: Mean annual (water year) total dissolved solids (mg/L) for the Red River at St. Norbert and Selkirk, MB
from 2000 to 2022.

Similar to previous years, total nutieetoncent r ati ons observed
River main stem monitoring sites were high during the 28242 water year. Mean concentrations

of total phosphorus at St. Norbert and Selkirk were 0.414 and 0.419 mg/L, respectively (Figure 7).

Maximum concenations of total phosphorus were observed in January 2022 at St. Norbert (0.887
mg/L) and April 2022 at Selkirk (0.759 mg/L). Minimum concentrations of total phosphorus
observed at both main stem sites were also relatively high, with 0.128 and 0.221 ragllrede

at St. Norbert and Selkirk, respectively. Mean concentrations of total nitrogen at St. Norbert and
Selkirk were 2.47 and 2.85 mg/L, respectively (Figure 8). Maximum concentrations of total
nitrogen were observed in January 2022 at St. Norbert (8080) and February 2022 at Selkirk
(5.23 mg/L). Minimum concentrations of total nitrogen observed were 1.16 mg/L and 1.45 mg/L
at St. Norbert and Selkirk, respectively.
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During this reporting periodl2 samples were analyzed for routine pesticide screening
upstream of the City of Winnipeg on the Red River at St. Norbert. Of3heufinely monitored
pesticidesninewere detectedl( per cent rate of detection) in the Red River at St. Norbert, which
represents& modest increase frothe previous reporting period {Pper cent rate of detection).
Dicambaand 2,4D werethe most commonly detected pesticides siglren(58 per cent rate of
detection)and eight(67 per cent rag of detection)detectiors, respectivelyAtrazine, Glyphosate,
AMPA and Pentachlorophenalere each detected on two occasions (17 per cent rate of detection)
during the current reporting perioghile Atrazine Desethyl, Bromoxynil and MCPWere each
detected once (8 per cent rate of detectibijamba exceeded the irrigation guideline of 0.006
Hg/L for all samples witldetectableconcentrationsanging from 0.854to 0.048ug/L or nearly
six to eighttimes greater than the irrigation guidelindone of the other @ticidesdetecte
upstream of Winnipeg exceeded water quality guidelines (where availabla)irfking water
protection of aquatic life, irrigation, or livestookes.

Twelve samples were also collected from downstream of the City of Winnipeg at Selkirk
during the current reporting period and analyzed for pesticides. Similar to the upstream site, nine
of the 53 routinely monitored pesticide species were detected (rémpedetection rate) during
the current reporting period. This represents a slight decrease in the overall number of pesticide
species detected versus the 11 detected at this site in the previous reporting year. As with the
upstream site, Dicamba and D4vere the most commonly detected pestisidghe Red River
at Selkirk, with six (50 per cent rate of detection) and seven detections (58 per cent rate of
detection), respectively. Atrazine and Glyphosate were each detected twice (17 percent detection
rate), while Atrazine Desethyl, MCPA, AMPA, &noxynil and Pentachlorophenol were each
detected once (8 percent detection rate). Similar to the Red River at St. Norbert site, Dicamba
exceeded the irrigation guideline @06 pg/L) for all samples with detectis at Selkirk with
concentrations ranging from 0.031 to 0.300 pg/L or nearly five to 50 times greater than the
irrigation guideline. None of the other pesticides detected downstream of Winnipeg exceeded
water quality guidelines (where available) for drimkiwater, protection of aquatic life, irrigation,
or livestock uses.

1.2 Red River- Tributary Streams

During this reporting periodjine sampling sites oseventributary rivers (Boyne, Rat,
Roseau, Morris, La Sallend Seine (two sitesivers andCooks Creek (two sitesvere each
sampledour times,during October, December/January, April and Julygeneral, water quality
parameters in thedeed River tributaries remained comparable revipusyearsfor most of the
observations collected. However, several sites did experience some unusually low measurements
throughout the water yeamnterestingly, while rean dissolved oxygen cag@rationsamong
tributary sites were siitar to previous reporting periods, ranging frasr2 mg/Lto 8.9mg/L;
several sites did experience incidences of very low dissolved oxygen concent@ititweshirty-
six samples analyzed for dissolved oxygen among tributary &lesamples Z8 per cernjtfailed
to meet the minimum water quality objective of 5 mgtmpared to 22 per cent of samples (eight
samples) failing to meet the objective in the previous rtemp period In particular, of the 10
samples that failed to meet the objective, esgimiples were measured below 3.6 mg/L, while five
of those samples had very low dissolved oxygen concentrations below 2 mg/L (Morris River,
Boyne River, La Salle River, Seine River and Cooks Creek) during the winter sampling period
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(December 2021 / January 202%Yhile it is not unusual to experience incidences of low dissolved
oxygen concentratiorst some of the tributary sites throughout the year, these are usually short
lived eventsand levels sufficient to support aquatic life typically return relatively quicdywvas

the case during the current reporting period.

The mean density &. colibacteria observed among all the Red River tributary sites during
the current reporting period wag organismger100 mL, with a range afneto 416 organisms
per100 mL.Only two of the 48 samples collected from the Red River tributaryfaited to meet
Manitobads recreational wa t penl00 gqnuduring theycurrertt j e c t i
reporting period. The two samples with exceedances occurred during the April 2022 sampling
period at the Rat River (236 organispes 100 mL), and during the July 2022 sampling period at
the Cooks Creek at Boundary site (387 organisms per 100 mL).

During the 20212022 water year, concentrations of total chloride, total sulphate and total
dissolved solids were similar to previous reporting periods. The mean total chloride concentration
observedamong all tributary sitewas 36.2mg/L. The highest measurements for total chloride
occurred at the La Salle River during the October 2021 and January 2022 sampling periods, with
180 mg/L and 306 mg/L, respectively. All other samples analyzed for total chloride among the
tributary sites had concentrations below 82 mg/The nean total sulphate concentratitm all
tributary sites was 44.7 mg/Che highest total sulphat®ncentrations observedere365mg/L
atthe Morris River and 175 mg/L at the Salle River, both occurring during the January 2022
sampling period. All other total sulphate measurements were less than 100rhegfean total
dissolved solids concentratiaras390mg/L for all the tributary sites monitored during the current
water yearThe highest measurements for total dissolved solids wé&® ing/L atthe Morris
River and 1080 mg/L atthe La Salle Riverboth occurring during the January 2022 sampling
period.

Similar to the provincial main stem Red River monitoring sites, total nutrient
concentrations observed at the tributary sites were relatively high during th@@22 vater year.
The mean concentration of total phosphorus among all tributary sites v giL, with a
maximum concentration of 2.16 mg/L observed at the Morris River during the January 2022
monitoring period. Additionally, three other samples had measured total phosphorus
concentrations above 1.0 mg/L, at the Rat River in April 2022 atie dtirthest upstream Cooks
Creek site in October and December 2021. Only five of the 48 samples analyzed for total
phosphorus among the tributary sites during the ZIZP water year were observed below
Manitobads narrat i ve 5wgl. Botal nifagenicandentratigns obdeevédi n e ¢
among all tributary sites ranged between 0.53 mg/L and 10.2 mg/L, with a mean concentration of
1.99 mg/L. Similar to the previous reporting period, the highest total nitrogen concentration
measured occurred dag the December 2021 quarterly monitoring period at Cooks Creek.

2. Pollution Sources

Three municipalities with populations greater than 1,000 discharge treated effluents
directly to the Red River within Manitoba. The Town of Morris discharges for a short period of
ti me each spring and fall, whil EndWate PoQutiany of
Control Centres and the Town of Selkirk discharge continuoUglgrades are underway to the
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City of Winnipegbs South End and North End Wa
biological nutrient removal to meet 1 mg/L total phosphorus and 15 mg/L total nitrogen Imits.

addition to the two major wastewater treatment facilities within the City of Winnipeg, discharges

also occur from & combined sewer outfalls and 90 major land drainage outfgltis. City of

Winnipeg reports annually on progress achieved regarding reductions in volumes of untreated
effluent discharges originating from sit municipal combined sewer system
(https://winnipeg.ca/waterandwaste/sewage/annualRgsiMast tributary streams also receive

treated wastewater effluents from nearby communities.

3. Notification Regarding Intensive Livestock Operations

During the reporting period, Manitoba was not notified of any intensive livestock
operations proposing to locate near the international border on the North Dakota or Minnesota
side.In Manitoba, no intensive livestock proposals were proposed near the international border
between October 2021 and September 2022

4. Pollution Abatement

Manitoba Water Quality Standards, Objectives, and Guidelines are applicable to streams
within the Red River basin. Water uses protected in the Red River basin include domestic water
supply sourceprotection of aquatic lifeindustrial uses, irrigation, livestock watering, and water
related recreation.

Treated municipal effluents discharged to the Red River and tributary streams in Manitoba
are licensedinder The Environment Act (Manitop®isinfection with ultraviolet light technology
has been installed and is operational at t he
Pollution Control Centredn August 2004, the City of Winnipeg introduced a viesed system
to inform the public whenever there is likely to be a sewer overflow into the Red or Assiniboine
Rivers (ttp://winnipeg.ca/waterandwaste/sewage/overflow/previous2y.stithe City of
Winnipeg also provides annual summaries of combined sewer overflows events, volumes and
rainfall information (ittps://winnipeg.ca/waterandwaste/sewage/annualResults/defa)lt.stm

Manitoba continues to work to understand sources of nutrients to Lake Winnipeg, to
monitor the impacts of excess nutrients and to reduce nutrient loading to achieperacgdt
reduction in phosphorus in Lake Winnipeganitoba has developed nutrient concentration
objectives for Lake Winnipeg and nutrient loading targets for the main tributary rivers flowing
into Lake Winnipeg. Concentration objectives and loading targets complement the proposed multi
national water quél/ objectives for total phosphorasd total nitrogen concentrations developed
through the IRRWB. More information on the proposed objectives and targets is available at
https://www.manitoba.ca/water/pubs/water/lakesaches
rivers/nutrient_targets requlation_plain_language summary fall 2020.pdf
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In addition,Manitobacontinues to implemerd series okey water protection initiatives
aimed at reducing nutrient loading to waterways including regulations restricting nutrient
applications to land, requirements for advanced wastewater treatment to remove rardents
improving surface water retention and management through integrated watershed management
planning:

1 Nutrient Management Regulation:

0 Manitoba is continuing to implement the Nutrient Management Regulation
(https://www.gov.mb.ca/water/lakdmeaches
rivers/nutrient_management/index.nymIThe Nutrient Management Regulation
addresses the application of nutrients to land from all sguredading livestock
manure, inorganic fertilizer, cosmetic fertilizers, and biosolids/sludge.

o0 Under the Nutrient Management Regulation, nutrients (regardless of the source)
cannot be applied to land between November 10 and April 10.

1 Wastewater Treatment:

o The Manitoba Water Quality Standards, Objectives and Guidelines Regulation
(https://www.gov.mb.ca/water/lakdgachesivers/quidelines/index.htrjl
includes provincavide standards for phosphorus in wastewater effluent (1 mg/L)
and, where sitgpecific conditions warrant, nitrogen (15 mg/L). Under the
provincewide nutrient standards, a 1 mg/L phosphorus limit appdes| new,
expanding or modified wastewater treatment facilities. Small wastewater treatment
facilities dischargingnore than 820 kilograms of phosphorus per year (serving less
than 2,000 people or equivalent) have the option of implementing a demonstrated
nutrient reduction strategy (fexample, a constructed wetland, effluent irrigation,
etc.) or the 1 mg/L phosphorus limBome facilities in Manitoba have received an
extension for implementing the 1 mg/L phosphorus standard through an approved
phosphorus compliaeglan.

o Compliance with the requirement to remove phosphorus to 1 mg/L &%tfar
facilities across Manitoba for 282 Compliance remains very similar to 209
%). Work is underway to improve further compliance. Worals®underway to
accelerate I mprovements at the City of
Control Centre and the South End Water Pollution Control Centre, in response to
failure to meet timelines outlined in their Environment Act licermsa The Water
Protection Act.

1  Watershed Districts andtegrated Watershed Management Planning:

o Manitobads Watershed Distri chesveeRthogr am
province and local municipalities to protgetstore and manage water resources on
a watershed basisWatershed districts are also responsible for integrated
Wat er shed Management Planning under The
watershed districts offer progrartts reduce the impacts of flooding and drought,
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improve land and water management practices, improve water quality, and protect
drinking water. In particular, watershed districts in the Red River Basin (East
Interlake, Northeast Red, Pembina Valley, Redboine, and Seine Rat Roseau) offer
surface water tention, erosion condit, and riparian management programs to
reduce nutrient runoff and loading to Red River tributaries.

o In 2022/23, watershed districdapporeédoperations and programming in water
quality, surface water management, drinking water protection, water retention,
soil conservation, wildlife habitat and public education programs promoting
improvements to watershed health and resiliency. WatersheitBisstablished
710 cubic decametres of water storage capacity, installed 28.1 kilometres of
riparian area fencing limiting more than 2200 head of cattle from waterways,
sealed 108 abandoned wells, and hosted Biodstration and project tours with
5,300 participants.

o More information on the specific outcomes of watershed district programming is
available in the annual report for the program
https://gov.mb.ca/sd/pubs/water/watershed/2P2td-annualreport.pdf

o Work on integrated watershed management planning under The Water Protection
Act continues in Manitoba. To da@t firstgeneration watershed management
planshave been complete®lanning continues faightwatersheds includinfpur
in the Red Riverbasin the Pembina,BoyneMorris River, PluraMarais, and
Netley-GrassmeasWillow watersheds.Souris River, Shell River, Northwest
Interlake and Lower Assiniboine River watershed management plans are also in
development. Several of these planning processeasmeeals of first generation
plans: Souris River, Netle§grassmer&Villow, and the Shell River watersheds.

o Integrated watershed management plans are compiled by local water planning
authorities with inputrom government, Indigenous communities, {gmvernment
organizations and publi®lans are implemented, monitored agwewedegularly
(every 10-15 years) by thesevater planningauthorities Designated under The
Water Protection Acae's wat er pl anning authorities
districts have been charged withe development of integrated watershed
management plans guided by specifications in the Adanitoba provides
financial, planning and technical assistance throughout the prdogsgrated
watershed management plans incladeverview oturrent science and traditional
knowledge of the watershed as well as aito monitor, maintain, and improve
watershecdhealth(https://www.gov.mb.ca/sd/water/watershed/iwmp/index.aitml

1 Growing Outcomes in Watersheds (GROW):

o Growing Outcomes in Watersheds (GROW) is a maedanitoba approach that
supports the delivery of ecological goods and services (EG&S) in Manitoba.
|l denti fied under the Water Pillar i n Ma
outcomes includeeduced flooding, improved water quality, improvedfarm
management of nutrients, enhanced resiliency to the impacts of climate change,
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improved biodiversity, enhanced carbon storagéanced sustainable agricultural
production, and improved biodiversity and habitaGROW is delivered by
Manitobads watershed districts, as they
identified in their integrated watershed management plans that meet local and
provincial priorities.

o More than $200 million dollars has been invested by the Manitoba Government in
several trust funds (GROW Trust, GROW Wetlands Trust and the Conservation
Trust) to support practices that will reduce flooding, improve water quality and
nutrient management,nd support the overall goals of the madévianitoba
Climate and Green Plan.

o In 202021, the first round of GROW funding from the Trusts was awarded with
$5.6 M dedicated to GROW related activities delivered by watershed districts.
Over the next three years, $5.5 M, $7.5 M and $7.5 M in GROW Trust funding was
awarded to watershetistricts to deliver local GROW programs in 2021, 2022, and
2023, respectively. Local GROW programs delivered by watershed districts in
202122 included riparian and erosion control, water retention, and livestock
programming.

5. Biological Monitoring in the Red River Basin
51 Macroinvertebrates of the Red River in Manitoba

Benthic macroinvertebrates were collected at two locatiemgrsonMB and Selkirk MB
(Table2), on the Red River in September220At each location, one transect of five dredge grab
samples were collected with a petit Ponar dredge. Starting at the east bank, samples were collected
at five equidistant sample sites across the width of the river channel. Each Ponar dredge covered
an ar@ of 0.023 M For each transect, 0.115 of sediment was collected. The dredge samples
were washed through 500 pm Nitex nylon nets. River water was used to remove organisms and
sediment from the nylon net into a 500 um mesh sieve. Remaining sedimeaait arghnisms
were then placed in labelled 500 mL jars with @6r centethyl alcohol preservative.
Macroinvertebrates were subsequently identified to the lowest possible taxonomic level, typically
genus and species, by ALS Environmental in Winnipeg, Manitoba. Data were screened for
terrestrial species which were removed fribi® data subsequently reported.

Table 2 Geographic coordinates for the benthic macroinvertebrates sampling stations at
Emerson and Selkirk on the Red River, Manitoba in Septegii#

Transect Latitude Longitude
Emerson 49°00'13.6" 97°13'16.2"
Selkirk 50°08'55.7" 96°51'24.8"
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In 2022 at Emerson].22organisms were collected. To calculate organisms per square metre,
the number of organisms at each transect was multiplied by a factor of 8.70, yikldégig
organismgerm? (Table3). For thecurrentreporting period at Emerson, the organisms in greatest
abundance were from the OrdearchopteraFamily Hydropsychidag The second most abundant
type of organisms present were from the OrbBgrtera (Family Chironomidag Overall, a
significant increase in total organisms were obsefoethe current regrting period compared to
the previoudwo periods, with 122 total organisms in 2022 versus 29 and 49 total organisms in
2021 and 2020, respectivelhis increase in total organisms represents a gain of nearly 320 per
cent in the current year compared to the previous water year. Additionally, it represents the first
reporting period since 2019 without a large reduction in total organisms collectedrednpthe
previous period. Similarly, the total number of taxa represented in the sampled population was
also considerably greater during the current period, with 25 taxa represented, compared to 14 taxa
in 2021 and 15 taxa in 2020. However, while the total number of organisms and taxa represented
in the sampled population at Emerson was greater in 2022aceth{p previous reporting periods,
the overall composition of the population was similaiien byvery few taxa. In particulatywo
specief insect taxa from the Order Trichoptera (Hydropsyche sp. and Potamyia sp.) represented
approximately 57 per o¢ of the individuals in the total population.

In the Red River at Selkiri90organisms were collected. To calculate organisms per square
metre, the number of organisms at each transect was multiplied by a factor of 8.70, i@l8ig
organismsper m? (Table 4). For the 20242022 reporting period, the organisms of greatest
abundance were from ti@rder OligochaetaHamily Naididae) The second most abundant type
of organisms present were from tBeder Neotaenioglossa (Family Amnicolidak) contrast to
the trend obgeed at Emerson in 2022he tdal number of benthic invertebrate organisms
observed at Selkirlduring the current water yeatecreased by approximately 42 per cent,
compared to th total organisms collected in the previous water year (329 organisms in September
2021). However, similar to Emersonithe total number of taxabserved increased by
approximately 83 per cent between 2021 and 2022 sampling periods, 12 taxa versus 22 taxa,
respectively. Following successive years of decreases in total taxa observed within the population,
the 221-2022 water year represents the first increase in invertebrate species richness at Selkirk
since the 201-2018 reporting period.

Overall,in 2022 a greater number of total organisms of benthic macroinvertebrates were
found in theRed River at Selkirkhan at theRed River near Emersohlowever, he Red River
nearEmersorhadslightly more invertebrate taxapresented in the samplesllected compared
to the Selkirk monitoring location
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Table 3. Summary of benthic macroinvertebrates collected per transect and calculated total per metre sc
pooled Ponar © dredge samples from the Red River at Emerson, Manitoba in September 2022.

Class Order Family Genus Species Number of organisms
ANNELIDA OLIGOCHAETA NAIDIDAE unidentified without hair setae 7
BIVALVIA unidentified damaged 1
BIVALVIA unidentified too young to ID 1
BIVALVIA UNIONOIDA UNIONIDAE unidentified too young to ID 4
GASTROPODA unidentified damaged 1
GASTROPODA NEOTAENIOGLOSSA AMNICOLIDAE Amnicola imosus 2
INSECTA DIPTERA unidentified pupa 2
INSECTA DIPTERA CERATOPOGONIDAE 3
INSECTA DIPTERA CHIRONOMIDAE Axarus sp. 9
INSECTA DIPTERA CHIRONOMIDAE Labrundinia sp. 1
INSECTA DIPTERA CHIRONOMIDAE Polypedilum sp. 3
INSECTA DIPTERA CHIRONOMIDAE Tanytarsini damaged 1
INSECTA EPHEMEROPTERA  BAETIDAE Baetis sp. 3
INSECTA EPHEMEROPTERA  EPHEMERIDAE Hexagenia sp. 1
INSECTA EPHEMEROPTERA  HEPTAGENIIDAE unidentifed nymph  damaged 1
INSECTA EPHEMEROPTERA  LEPTOHYPHIDAE Tricorythodes sp. 1
INSECTA EPHEMEROPTERA  PALINGENIIDAE Pentagenia vittegera 1
INSECTA TRICHOPTERA BRACHYCENTRIDAE Brachycentrus sp. 1
INSECTA TRICHOPTERA HYDROPSYCHIDAE Hydropsyche sp. 57
INSECTA TRICHOPTERA HYDROPSYCHIDAE Potamyia flava 13
INSECTA TRICHOPTERA HYDROPSYCHIDAE unidentified damaged 1
INSECTA TRICHOPTERA HYDROPTILIDAE Neotrichia sp. 1
INSECTA TRICHOPTERA LEPTOCERIDAE Nectopsyche sp. 2
INSECTA TRICHOPTERA LEPTOCERIDAE Oecetis sp. 4
NEMATODA unidentified 1
Total number of organisms 122
Total number per square meter 1061
Total number of taxa 25
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Table 4. Summary of benthic macroinvertebrates collected per transect and calculated total per metre sg
pooled Ponar © dredge samples from the Red River at Selkirk, Manitoba in September 2022.

Class Order Family Genus Species Number of organisms
ANNELIDA OLIGOCHAETA NAIDIDAE Branchiura sowerbyi 5
ANNELIDA OLIGOCHAETA NAIDIDAE Dero Ssp. 6
ANNELIDA OLIGOCHAETA NAIDIDAE unidentified with hair setae 54
ANNELIDA OLIGOCHAETA NAIDIDAE unidentified without hair setae 55
BIVALVIA unidentified damaged 1
BIVALVIA VENEROIDA DREISSENIDAE Dreissena polymorpha 2
BIVALVIA VENEROIDA PISIIDAE unidentified Too young to ID 1
CRUSTACEA OSTRACODA 3
GASTROPODA NEOTAENIOGLOSSA AMNICOLIDAE Amnicola imosus 21
GASTROPODA NEOTAENIOGLOSSA AMNICOLIDAE Amnicola sp. 11
GASTROPODA PROSOBRANCHIA VALVATIDAE Valvata sincera 2
INSECTA DIPTERA CERATOPOGONIDAE 1
INSECTA DIPTERA CHIRONOMIDAE Ablabesmyia sp. 1
INSECTA DIPTERA CHIRONOMIDAE Polypedilum Sp. 2
INSECTA DIPTERA CHIRONOMIDAE Procladius sp. 7
INSECTA DIPTERA CHIRONOMIDAE unidentified pupa 1
INSECTA EPHEMEROPTERA  CAENIDAE Caenis sp. 2
INSECTA EPHEMEROPTERA EPHEMERIDAE Hexagenia Sp. 11
INSECTA MEGALOPTERA SIALIDAE Sialis sp. 1
INSECTA TRICHOPTERA HYDROPSYCHIDAE Hydropsyche Sp. 1
INSECTA TRICHOPTERA LEPTOCERIDAE Oecetis sp. 1
NEMATODA unidentified 1
Total number of organisms 190
Total number per square meter 1653
Total number of taxa 22
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5.2 Benthic Invertebrate Indices: Simpsons Evenness, EPT taxa, and Bra&yurtis
Dissimilarity Index.

Simpsons Diversity Index (D) (Krebs, 1994) places little weight on rare taxa and more weight
on common species and is calculated.

D =1-Y (pi)°

i=1

Where S total number of species in the community (richness), pi proportion of S made up of
the i" species. D ranges from zero to one, indicating attmwigh level of diversity. Calculated
Diversity scores for Emerson and Selkirk weré6and0.82respectively.

Simpsons equitability or Evenness (E) indicates if taxa are evenly represented within a given
sample. Evenness varies from a score of zero to one. A score of one represents a sample in which all
the taxa are equally abundant (Smith and Wilson 1996). Essmsealculated by

2 11
E»—ﬂ—=s—2><3~
nax J‘ﬁ;-

where:

E = evenness

pi = the proportion of thé"itaxon at the station
S = the total number of taxa at the station

Simpsons Evenness scores wei@07and0.003for the Red River aEmerson and Selkirk
respectively. Relatively small numbers of individuals from many taxa influenced the Evenness score
for both sites.

The EPT Index is named for three orders of aquatic insects that are common in the benthic
macroinvertebrate community including pollution intoleraBphemeroptera (mayfliesand
Plecoptera (stoneflies), and generally pollution tolerant order Trichofdtadalisflies). EPT taxa
richness will decrease with decreasing water quality. The EPT score is the sum of the number of
species from within these groups. The EPT score for Emersorifvasd Selkirk was4. No
individuals from the pollution intolerant Orderdtoptera wrefound ateither theEmersonor the
Selkirk sites Percent EPT is the total number of EPT individuals divided by the total number of
individuals in the sample. Peent EPT wag 0 percent for Emerson angight percent for Selkirk.
Overall, EPT individualswere substantially greater in numbers at Emerson than for Selkirk during
the 20212022 water year.

The BrayCurtis Index compares the community composition of two sites where the co
efficient reaches a maximum ohefor two sites that are entirely different and a minimum score of
zerofor sites that possess identical composition (Legendre and Legendre, 1983). The calculated Bray
Curtis Dissimilarity Index wa6.89 indicating that camunity compositions were differebetween
sites In particular, while both sites had similar numbers of total individuals (122 and 190 at Emerson
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and Selkirk, respectively) and diversity of taxonomic families represented at Emerson and Selkirk
(25 and 22, respectively) during this reporting period compared to-202D water year, only 24
percent of taxonomic groups where identified at both locsti@werall, nine taxonomic groups were
observed at both sites, while 16 groups and 13 groups were observed only at Emerson and Selkirk,
respectively (Tables 3 and 4).

References:

Krebs, C.J. 1994 Ecology: The Experimental Analysis of Distribution and Abunddhgd, #arper
Collins, New York. P. 70506.

Legendre, L., and P. Legendre. 1983. Numerical ecology. Elsevier, Amsterdam.

Smith, B. and JWilson. 1996 A consumer's guide to evenness indicesOikos. 76: 7682.

5.3 E.coli and Algal Bloom Monitoring in Lake Winnipeg

Manitoba monitored nineteen recreational beaches within the south basin of Lake Winnipeg
for densities ofE. coli during 2022 (Figure®). Sampling began at the end of June and continued
weekly until the beginning of September.

Whil e some beaches occasionally exceeded M
for fecal indicator bacteria in 2022, typically recreational water quality is excellent at Lake Winnipeg
beaches. In 2022, there were eight incidents of Lake Winrbpaghes showing elevaté&d coli
concentrations above the recreational water quality objective. Spruce Sands Beach was briefly closed
following a sewage spill in close proximity to the beach and ele\&atedli concentrations in the
swimming area. Albeahes have a bl ue coloured ACI ean Bea
bathers aboUE. coliand identifies precautions on how the bathing public can reduce risk of exposure
to pathogens. For beaches that Eaatoli densities above the guideline and that have a history of
el evated densities, additional yellow coloure
ribotyping from 2002 to 2006 indicated that approximately 34 per ceft obli from all samples
could be attributed to shorebirds and geese, while less than five per cent of the samples could be
attributed to human sources. Thirty seven per cent dEtlo®li samples could not be matched to a
particular animal source.

As part of the 2022 beach monitoring program, the department continued to monitor beaches
on Lake Winnipeg for the presence of algal blooms. First level algal advisory signs are posted when
the number of blugreen algal cells exceeds the Manitoba reaveatiwater quality objective of
100,000 cells per mL. The advisory informs bathers that algal blooms have been observed at the beach
and provides some additional advice regarding avoiding contact with the water when algal blooms
are present. In 2022, theveere three beaches on Lake Winnipeg posted with first level algal
advisories. The second level algal toxin advisory is posted when the concentration of microcystin
exceeds the Manitoba recreational water quality objective of 20 pg/L. The advisory indite
drinking, swimming or other contact with the water is not recommended. In 2022, there were no
beaches on Lake Winnipeg posted with second level algal advisory signs.
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Figure 9. Map of beach monitoring locations on Lake Winnipeg as a part of the Clean Beaches
Program.

54 Fisheries of the Red River in Manitoba
Biological Information

A total of 67 fish species have been recorded in the Manitoba portion of the Red River (Table
6). Presently, Bigmouth Buffalolcfiobus cyprinellus)and Chestnut Lampreyichthyomyzon
castaneupare designated as Special Concern uftierSpecies at Risk Att.2005and 2017 Lake
Sturgeon Acipenser fulvescengjasrecommended for listing as Endangered by the Committee on
the Status of Endangered Wildlife in Canada (COSEWI®).formal decision regarding Lake
Sturgeon is expected within the next 2 years.

Known invasive species that have been introduced in the Manitoba portion of the Red River
include the Common CargCyprinus carpio), White Bass Korone chrysops)Rainbow Smelt
(Osmerus mordaxgnd Asian Carp TapeworrB¢thriocephalus acheilognathiOther introductions
into the Manitoba portion of the Red River include feral GoldfS8arassius auratusmallmouth
Bass(Micropterus dolomieuand Largemouth BagMicropterus salmoidesOf these species, only
Rainbow Smelt is listed formally as an Aquatic Invasive Species (AIS) in Manitoba. More
significantly,Zebra Mussel@reissena polymorphareligers were detected in the Manitoba portion
of the Red River for the first time in samples collected on Jn@®15 at Emerson and a second
sampling location at Selkirk. Zebra Mussel veligers were subsequently found in the U.S.A. portion
of the Red River. In early May 2015, adult Zebra Mussel®weported from a dock located in an
offshoot of the Red River near Selkirk Park. This was the first detection of adult Zebra Mussels in the
entirety of the Red River. Subsequently, Zebra Mussel veligers were found throughout the length of
the Manitoba pdion of the Red River and the channel region and the north basin of Lake Winnipeg.
Zebra Mussel veligers were also found in Cedar Lake, Manitoba, a-blgitoic impoundment
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located immediately upstream from Lake Winnipeg on the Saskatchewan River sgstefr2022
adult Zebra Mussels are found throughout Lake Winnipeg anentime extent of thélelson River
Zebra Mussels veligers have been detected at Assear(\Whidoh is proximate to the Nelson River
near Split Lakgand most recently in Lake Manitaba

Manitoba has continued its efforts to minimize the spread of Zebra Mussels from Lake
Winnipeg, the Red River and the Nelson River to other water bodies by operating watercraft
inspection stations, and continuing communicaitntnatives. Monitoring within Manitoba continues
to determine the range and rate of spread of this species and othévaiifoba operated five
watercraft inspection stations in 2022, including a new placement at Wabowden, off the Nelson River
system. Watercraft inspection station placement is determined primarily as a containment approach
with units being situated betwegtvaded and uninvaded waters.

Recreational Angling- Value

The Manitoba portion of the Red River is internationally known for the high quality of angling
the fishery supportsBased on a 2010 Angler Survey, Manitobans and visitors to the province fished
a total of 2 million days, of which 11% were spent on the Red River, and 8% on Lake Winnipeg,
making these the most heavily fished water bodies in the provilniseestimatedhat anglers fishing
the Red River and Lake Winnipeg contributed approximat&82¥ towards the overall economic
value of angling in Maribba (about $600M annually). A partiginter creel surgy was conducted
on Lake Winnipeg in winter 2018/1&nd confirmed the continuing and rapid expansiowioter
angling on the southasin of Lake Winnipeg during which an estimatedd@0 angler visits to the
lake were reportedA subsequent winter creel survey was conducted in winter 2021/22 on Lake
Winnipeg. However, data analysis is underway and results are not yet available.

TheRed Riveffisheryattracts nosresidentgo trophy Walleye and Channel Catfish angling
opportunitiesThe diverse fish species composition appeals to residents of all Bgas. an angling
perspective, the fishery is managed to: 1) ensure sustainability of the recreational fishery for future
generations, 2) encourage angler participation and developiinga ecreational fishing potential
of the river, and 3) maximize economic returns to angling interests who rely on the fishery for their
livelihood.

The majority of angling effort occurs between the floodway gate structure at St. Norbert and
the north end of the south basin of Lake Winnip&ggling is especially concentrated from Lockport
downstream to Netley Creek, within the City of Winnipeg aoti@the shore of the south badim.

2021, Manitoba released its Recreational Angling Strategy which outlined a suite of angling
regul ations aimed at il ncreasing opportunitie:
recreational fish population§he Strategy includes lowering the limit of certain species, such as
Walleye/Sauger and Northern Pike, and adding new size restrictions to protect large spawning fish,
moving to speciespecific seasons, and closing some sensitive areas to all fishing gpring.
Particularly, the proposed Walleye/Sauger closed season will run from the first Monday in April to
the second Friday in May. However, the Red River will be closed to all fishing activity for the same
time period given it is home to importapesvning grounds for walleye and is subject to high pressure
from anglers. The Walleye/Sauger season on Lake Winnipeg is closed from the first Monday in April

to the third Friday in May. This provides one additional week of protection on Lake Winnipeg.
Mant obads Fisheries Branch conducts spayear test
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data set shows that walleye spawning on Lake Winnipeg continues later into the spring than it does
within the tributaries due to cooler water temperatures in the lake as ice cover melts.

A commercial net fishery targeting primarily Walleye, Sauger and Lake Whitefish has
operated on Lak®&Vinnipeg since the late 1800s. The Lake Winnipeg fishery comprises more than
50% of the valwue of all of Manitobads commer (
annually.
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Table 5 Fish species of the Red River in Manitoba.

Common Name Genus Species Presence Common Name Genus Species Presence
Banded Killifish Fundulus diaphanus Rare Largemouth Bass + Micropterus salmoides Uncommon
Bigmouth Buffalo * Ictiobus cyprinellus Common Logperch Percina caprodes Common
Bigmouth Shiner Notropis Dorsalis Unknown Longnose Dace Rhinichthys cataractae Unknown
Black Bullhead Ameiurus Melas Common Longnose Sucker Catostomus catostomus Common
Black Crappie Pomoxis nigromaculatus Common Mimic Shiner Notropis volucellus Unknown
Blackchin Shiner Notropis heterodon Unknown Mooneye Hiodon tergisus Rare
Blacknose Shiner Notropis heterolepis Unknown Ninespine Stickleback Pungitius pungitius Common
Blackside Darter Percina Maculate Unknown Northern Pike Esox lucius Common
Bluntnose Minnow Pimephales Notatus Unknown Pearl Dace Margariscus margarita Unknown
Brassy Minnow Hybognathus hankinsoni Unknown Quillback Carpiodes cyprinus Uncommon
Brook Stickleback Culaea inconstans Common Rainbow Smelt + Osmerus mordax Uncommon
Brown Bullhead Ameiurus nebulosus Common River Darter Percina shumardi Common
Burbot Lota Lota Common River Shiner Notropis blennius Unknown
Central Mudminnow Umbra Limi Common Rock Bass Ambloplites rupestris Common
Channel Catfish Ictalurus punctatus Common Rosyface Shiner Notropis rubellus Unknown
Chestnut Lamprey * Ichthyomyzon castaneus Unknown Sand Shiner Notropis stramineus Uncommon
Cisco Coregonus Artedi Common Sauger Sander canadensis Common
Common Carp + Cyprinus Carpio Common Shorthead Redhorse Moxostoma macrolepidotum Common
Common Shiner Luxilus Cornutus Rare Silver Chub Macrhybopsis storeriana Common
Creek Chub Semotilus atromaculatus Unknown Silver Lamprey Ichthyomyzon unicuspis Unknown
Emerald Shiner Notropis atherinoides Abundant Silver Redhorse Moxostoma anisurum Common
Fathead Minnow Pimephales Promelas Common Smallmouth Bass + Micropterus dolomieu Unknown
Flathead Chub Platygobio Gracilis Unknown Spotfin Shiner Cyprinella spiloptera Unknown
Freshwater Drum Aplodinotus grunniens Abundant Spottail Shiner Notropis hudsonius Common
Golden Redhorse Moxostoma erythrurum Rare Stonecat Noturus flavus Unknown
Golden Shiner Notemigonus crysoleucas Unknown Tadpole Madtom Noturus gyrinus Common
Goldeye Hiodon Alosoides Common Troutperch Percopsis omiscomaycus Common
Goldfish + Carassius Auratus Unknown Walleye Sander vitreus Common
Western Blacknose
Hornyhead Chub Nocomis biguttatus Unknown Dace Rhinichthys obtusus Unknown
lowa Darter Etheostoma Exile Common White Bass + Morone chrysops Common
Johnny Darter Etheostoma Nigrum Common White Crappie Pomoxis annularis Unknown
Lake Chub Couesius plumbeus Rare White Sucker Catostomus commersoni Common
Lake Whitefish Coregonus clupeaformis Uncommon Yellow Perch Perca flavescens Common
Lake Sturgeon * Acipenser fulvescens Rare

Note: * = indicates species at risk, + = indicates introduced species
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C-2 North Dakota
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WATER QUALITY SURVEILLANCE PROGR AM
NORTH DAKOTA DEPARTMENT OF ENVIRONMENTAL QUALITY

Ambient Water Quality Monitoring Program

The North Dakota Department of Environmental Quality (NDDEQ) Watershed Management
Program is responsible for tracking the ambient water quality conditions within the State of
North Dakota. The NDDEQ maintains a monitormggwork to evaluatrends,estimatdoads

and compag variations betweesitesin the Red River Watershed. The network coordinates with
the US Geological Survey (USGS) and the North Dakota Department of Water Resources
(DWR) water quality monitoring networks.

Themonitoringdesignincludes 3 levels of sampling frequency (Figure 1). Level 1 sites are
sampled times per yeafTwice in April, once each in May, Junijly, August, and October,

and one timeinder ice), level 2 sites asampled 6 times per yegkpril, May, June August

and October and once under,iaad level 3 sitearesampled 4 times per yegkpril, June,

August and Octobéer There are 16 level 1 sites, 12 level 2 sites, and level 3 Siteker the
currentdesign, the NDDEQ samples 5 level 1 sites, the Department of Water Resources samples
1 level 2 site, and the USGS samples all the rest (Tables 1 through 3).

Field measurements are taken for temperature, dissolved oxygen, pH and specific conductance.
Sampling and analysis consist of general chemistry, dissolved trace elemnédtasal and

dissolved nutrientéTable 4). In addition,atal organic carbon, dissolved organic carliotal
suspended soligdand E. coli bacteriare sampled and analyzed for at level 1 sites (Tablg.4)

coli bacteriaareonly sampled during theecreation seasqiMay-Septembgr Additionally, the

Red River at Fargo, the Red RiatrGrand Forks, and the Red River at Pembmegampled for

total suspended sediment. Allemical analysis except total suspended solids is performed by
theN D D E Q.aberatory Services Divisiormotal suspended solids analysis is conducted by the
USGS lowa Sediment Laboratory
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Table 1. Level 1 North Dakota Ambient Water Quality Monitoring Sites in the
Red River Basin.

gf Sg giltDeDlEDQ Site Name Latitude Longitude E:jé?n Eszgg;nsible
05051300 385055 Bois de Sioux River near Doran, MN 46.1522 -96.5789 1 NDDEQ
05051510 380083 Red River at Brushville, MN 46.3695 -96.6568 1 NDDEQ
05053000 380031 Wild Rice River near Abercrombie, ND 46.4680 -96.7837 1 USGSGF
05054000 385414 Red River at Fargo, ND 46.8611 -96.7837 1 USGSGF
05057000 380009 Sheyenne River near Cooperstown, ND 47.4328 -98.0276 1 NDDEQ
05058000 380153 Sheyenne River below Baldhill Dam, ND 47.0339 -98.0837 1 NDDEQ
05058700 385168 Sheyenne River at Lisbon, ND 46.4469 -97.6793 1 NDDEQ
05059000 385001 Sheyenne River near Kindred, ND 46.6316 -97.0006 1 USGSGF
05060100 384155 Maple River belowMapleton, ND 46.9052 -97.0526 1 USGSGF
05066500 | 380156 Goose River at Hillsboro, ND 47.4094 -97.0612 1 USGSGF
05082500 | 384156 Red River at Grand Forks, ND 47.9275 -97.0281 1 USGSGF
05083000 | 380037 Turtle River at Manvel, ND 48.0786 -97.1845 1 USGSGF
05085000 | 380039 Forest River at Minto, ND 48.2858 -97.3681 1 USGSGF
05090000 | 380157 Park River at Grafton, ND 48.4247 -97.4120 1 USGSGF
05100000 | 380158 Pembina River at Neche, ND 48.9897 -97.5570 1 USGSGF
05102490 | 384157 Red River aPembina, ND 48.9769 -97.2376 1 USGSGF

Table 2. Level 2 North Dakota Ambient Water Quality Monitoring Sites

in the Red River Basin.
gfee;g giItDeDIEDQ Site Name Latitude Longitude Eg\i?n Eg:ﬁcc))r,lsible
05051522 NA Red River aHickson, ND 46.6597 -96.7959 2 USGSGF
05051600 385573 Wild Rice River near Rutland, ND 46.0222 -97.5115 2 USGSGF
05054200 385040 Red River at Harwood, ND 46.9770 -96.8203 2 USGSGF*
05055300 385505 Sheyenne R above DL Qutlet nr Flora, ND | 47.9078 -99.4162 2 SWC
05056000 385345 Sheyenne River near Warwick, ND 47.8056 -98.7162 2 USGSGF
05057200 384126 Baldhill Creek near Dazey, ND 47.2292 -98.1248 2 USGSGF
05059700 385351 Maple River near Enderlin, ND 46.6216 -97.5740 2 USGSGF
05064500 NA Red River at Halstad, MN 47.3519 -96.8437 2 USGSGF
05065500 NA Goose River nr Portland, ND 47.5389 -97.4556 2 USGSGF
05082625 385370 Turtle River at State Park near Arvilla, ND | 47.9319 -97.5145 2 USGSGF
05084000 NA Forest River nedfordville, ND 48.1972 -97.7306 2 USGSGF
05092000 380004 Red River at Drayton, ND 48.5722 -97.1476 2 USGSGF
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Figure 1. North Dakota Ambient Water Quality Monitoring Sites in the Red River Basin

Table 3. Level 3 North Dakota Ambient Water Quality Monitoring Sites in the Red River
Basin.

gfeGlg giltDeDlEDQ Site Name Latitude Longitude E:\fé?n 'I:S:ﬁg}r/]sible
05052500 385232 Antelope Creek at Dwight, ND 46.3113 -96.7345 3 USGSGF
05054500 380135 Sheyenne River above Harvey, ND 47.7028 -99.9490 3 USGSBis
05056060 385089 Mauvais Coulee Trib #3 nr Cando, ND 48.4575 -99.2243 3 USGSGF
05056100 380207 Mauvais Coulee nr Cando 48.4481 -99.1026 3 USGSGF
05056200 385092 Edmore Coulee nr Edmore 48.3367 -98.6604 3 USGSGF
05056215 385093 Edmore Coulee Trib nr Webster 48.2664 -98.6809 3 USGSGF
05056239 385091 Starkweather Coulee nr Webster, ND 48.3206 -98.9407 3 USGSGF
05056340 380213 Little Coulee nr Leeds, ND 48.2433 -99.3729 3 USGSGF
05060500 385302 Rush River at Amenia, ND 47.0166 -97.2143 3 USGSGF
05099400 385287 Little South Pembina near Walhalla, ND 48.8653 -98.0059 3 USGSGF
05101000 381279 Tongue River at Akra, ND 48.7783 -97.7468 3 USGSGF
70
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Table 4. North Dakota Ambient Water Quality Monitoring Parameters

Field Laboratory Analysis
Measurements General Chemistry UIEES Nutrients Biological
Elements
Temperature Sodiunt? Aluminum*? | Ammonia (Totaly E. col?
pH Magnesium? Antimony>? | Nitrate-nitrite (Total)?
Dissolved Oxygen | Potassiurh? Arsenic-? Total Kjeldahl Nitrogeh
Specific Conductancq Calcium-2 Barium“? Total Nitrogenr
Manganes¥? Beryllium*? | Total Phosphords
Iront? Boron'? Total OrganicCarbord
Chloride-? Cadmiunt? | Ammonia (Dissolved)
Fluoridé-? Chromiunt? | Nitrate-nitrite (Dissolvedy
Sulfaté? Coppet? Total Kjeldahl Nitrogen
(Dissolvedy
Carbonaté Lead-? Total Nitrogen (Dissolved)
Bicarbonaté Nickel*2 Total Phosphorus (Dissolve(
2
Hydroxide Silical? Dissolved Organic Carbén
Alkalinity 2 Silvert?
Hardnes3 Selenium?
Total Dissolved Solids | Thallium®?2
Total Suspended Solitls | Zinc?
IAnalyzed as dissolved.
2Sampled andnalyzed at level 1, 2 and 3 sites.
3Sampled and analyzed at level 1 sites.
North Dakota Department of Agriculture Pesticide Monitoring Program
Asacompliment o Nort h Dakotabs revised ambient wate

the NDDEQ and the USGS cooperated with the North Dakota Department of Agriculture
(NDDA) in a state pesticide monitoring program. The goals of the monitoring program were to:
1) determine the occurrence and concentration of pesticides in North Dakota rivers and streams;
2) identify trends in pesticide contamination to guide regulatory activities; 3) determine whether
any pesticides may be present at concentrations that couldeghadfect human health, aquatic
life, or wildlife dependent on aquatic life; and 4) evaluate levels of certain neonicotinoid
insecticides in North Dakotads rivers and str
Through this cooperative pesticide monitoring program, the NDDEQ and the USGS collected
pesticide samples April through August and in October at all of the level 1 water quality

monitoring sites in the state, while the NDI[pPovided sample analysis through a contract with
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Mont ana State Universityoés Agriculture Experi

detailing the results of the monitoring program, including the results from samples collected in
the Red River basin is available at:

https://www.ndda.nd.gov/sites/www/files/documents/files/2022%20Pesticide%20Surface%20W
ater%20Monitoring%20Report.pdf

WATER POLLUTION CONTROL
Pollution Abatement and Advisories

Point Source Control Program

The department regulates the release of wastewater and stormwater from point sources through
permits issuethy theNorth Dakota Pollution Discharge Elimination System program

(NDPDES. Permitted municipal and industrial point source dischargers must meet technology
or water quality based effluent limits. In addition, all major municipal and industrial permittees
must monitor their discharge for whole effluent toxicity (WET) on a rechaais.

Toxic pollutants in wastewater discharges are regulated through the industrial pretreatment
program which is administered by the NDPDES Program. The cities of Grand Forks, Fargo, and
West Fargo all have approved pretreatment programs within the Red BRsueirbNorth

Dakota. There are presentlyllfacilities with a NDPDES Program permit in the Red River

basin. Of these, there a36 industrial wastewater permits ahdi5domestic/municipal

wastewater permits. Most of the domestic/municipal wastewateiitpeara for small lagoon

systems which typically discharge32imes a year for a period of a few days to a few weeks.

Stormwater

The NDPDES Program permits stormwater discharges from industrial sites, construction sites
and larger municipalitiesr Municipal Separate Storm Sewer SystémMS4s). The cities of

Grand Forks, Fargo, West Farddoraceand their urbanized area continue to implement their
MS4 permits within the Red River basin in North Dakdtaere are approximate811

stormwater permits for construction activity ar8bindustrial stormwater permits in the Red
River basin in North Dakota.

Animal Feeding Operations (AFOSs)

The NDPDES Program regulatanimal feeding operations (AFOs) in North Dakota. All large
(>1000 animal units) confined animal feeding operations (CAFOSs) are inspected annually
Medium and small AFOs are inspected on aneesled basis. There approximately 120
AFOs permitted by thBIDDEQ in the Red River basin. Of the2B designated as large CAFOs.

Nonpoint Sourcéollution Management Program

The Division of Water Quality is responsible for administering the Clean Water Act Section 319
Nonpoint Source Pollution Management Program (NPS Program) in North DaketalPS
Programis administeed with input from the North Dakota Nonpoint Source Pollution Task
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Force (Task Force). The Task Force is comprised of representatives from state and federal
natural resource agencies, commodity/producer groups and private wildlife/natural resource
organizations.

Through the NPS Program, the department is currently supperghtwatershed projects in the
Red RiverBasin that are focused on nonpoint source pollutidigation Additionally, there are
two statewide watershed projects that provide technical/financial assistance in the Red River
Basin.In most cases, these projects are addressing NPS pollution associated with agricultural
activities. A map depicting the location of these projects is provided in Figliebl 5 lists the
best management practic&\P) implementedvith Section 319 funding through these projects.
The following is a summary of the active watershed projects asly2023 in the Red River

Basin.

1 The Richland Countgoil Conservation DistrictCD) has been using Section 319
funding since 20110 support the implementation of the Antelope Creek Watershed and
Wild Rice Riparian Corridor project. The primary goal of the project is to restore the
recreational uses of the impaired reaches of Antelope Creek and the Wild Rice River in
Richland CountyAs a secondary goal, the project will protect and enhance aquatic life
uses of Antelope Creek and the Wild Rice River through targeted implementation of
BMPs within or immediately adjacent to the riparian corridor. These goals are being
accomplished through or@+one conservation planning; implementation of agricultural
BMPs; septic system renovation; and public education. Through these efforts the project
has reported declining E. coli bacteria concentrations in some reaches of the Wild Rice
River. For one of these reaches, E. coli concentrationsonsistently withistate water
quality standardBmitation, indicating recreational uses have been fulbtored.

1 The Cass County SCD was awarded Section 319 funding for the Maple River Watershed
projectin 2014 and 2018The longterm goal of the project is to restore the recreational
uses of the Maple River in Cass County. As a secondary goal, the project is also
promoting the implementation of best management practices (BMP) that improve soill
health and reduce nutriemicsediment delivery to the Maple River. To achieve these
goals, the project sponsors initiated a watershiel® educational program and are also
providing financial and technical assistance to implement BMPs. Emphasis is being
placed on installing BMPs in priority cropland areas and along riparian corridors.
Practices that may be installextludecrossfencing, offsite watering facilities, nutrient
management, water wells, cover crops, riparian byféers grass waterways.

1 The Wild Rice SCD has utilized Section 319 funding since 2010 to implement the Wild
Rice River Restoration and Riparian project. The project is currently focusunginimg
PTMApp to find priority areas for implementing BMPhe goal of the project is to
improve aquatic life use in the Wild Rice Riwbrough focused project work in the sub
watersheds adjacent to the Wild Rice River includshgrtfoot Creek and Crooked
Creek. This is being accomplished by providing financial and technical assistance to
agricultural producers to implement BMPs that reduce livestock impacts, restore riparian
habitat and improve the buffering capabilities of riparian areas and adjacent lands.
Practices being promoted and installed include manure management, cross fencing,
grazing management, #il, cover crops, nutrient management, riparian easements,
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grassed waterways, filter strips, and tree plantings. Because of these efforts, the project
sponsors have reported declining trends in E. coli bacteria concentrations for one stream
reach located in the Shortfoot Creek watershed.

1 The Walsh County Three Rivers SCD was initially awarded Section 319 funding for the
Homme Dam watershed project in 2014. That project area was expanded in 2018 to
include the entire Park River watershed upstream of Grafton. Additional Section 319
funds wee awarded in 2018 to support efforts in the expanded project area. The goal for
the expanded project is to improve the recreational and aquatic life uses of the Park River
and Homme Dam reservoir. E. coli bacteria, phosphorus and nitrogen are the primary
NPS pollutants being addressed by the project. To achieve thé&elongoal, technical
and financial assistance is being provided to agricultural producers to implement BMPs
that protect or enhance riparian areas as well as improve grazing and woodland
maragement along the Park Rivaandupstream and downstream from Homme Dam
reservoir. Practices being promoted and implemented include fencirgiteoffatering
facilities, water wells, cover crops, grassed waterways, riparian tree plagtiags
buffers/ilters, and windbreaks

1 The Grand Forks County SCD was awarded Section 319 fundi@RRto pursue
implementatiorwork in the Turtle River/Larimore Dam Watershed following the
successfuEnglish Coulee watershed project. The main goal for the project is to achieve
an improving trend in the recreational and aquatic life uséeeofurtle River and
mitigate nutrient and sediment loading in Larimore DAnsecondary goal of the project
is to educate the public on the relationship between healthy soils and water quality
through education and BMP demonstrations. To accomplish these goals, the SCD is
offering technical anéinancial assistance to producers for grazing management, fencing,
tanks, pipeline, use exclusion, cover crops, and septic systems.

1 TheGriggs County SCD was awarded Section 319 funding for Geggs County
Sheyenne River Riparian Corridor project in 20I8e goal of the project is tachieve
Aful ly suppor tecreatgpnabuseal thet ShéyenheoRiver in iGeggs
County.As a secondary goal, tipeactices that will be promoted and implemented by the
project will also benefit aquatic life use in the Sheyenne Rivemeet the project goals
the SCDis providingtechnical and financial assistance to produteisprove livestock
manure management as wellggazingand croplanadmanagemenn the watershed.
Emphasis is being placed on installing BMi#Pspriority croplandand grazingareas
alongtheriparian corridors. Practices that may be installed include fencingiteff
watering facilities, nutrient management, wdilléer strips,tanks,grassed waterways,
manure management systemipelines, andcover crops

1 TheRansom County SCDa% awarded Section 319 funding for 8teeyenne River
PTMApp project in 2021. The Ransom County S@®ID provide financial and technical
assistance for conservation planning and provide increased emphasis on NPS Pollution in
their I/E programThe goals of this project are 1) Reduce the sediment and nutrient
inputs from farm fields and pasture/rangeland shown as major contributors by the
PTMApp program, 2) Reduce the pathogen/nutrient inputs from 10 or more faulty septic
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systems within close proximity to the Sheyenne Riard 3) Increase public awareness
to the causes, effects and solutions to NPS pollubata collected as part of this project
will be used for future TMDL development as the segment of the Sheyenne being
addressed through this project has a high priority.

1 The Sheyenne River Joint Board, in collaboration with BARR Engineering was awarded
Section 319 funding for the Upper Sheyenne River Watershed Pilot project in 2022. The
primary goal of the Upper Sheyenne River Watershed Pilot Project is to identify and
implement channel stability measures in eighteen (18) select areas of high priority across
the Upper Sheyenne River, from the headwaters in Sheridan County to Lake Ashtabula.
Potential applicable measures to improve channel stability include changes tmripari
vegetation, changes to grazing practices, replacement of road crossing culverts, and
targeted bank stabilization measures. These measures will directly benefit in improving
Sheyenne River water quality by reduction in sediment loading. Out of eiglite®n s
identified, the Joint Board selected seven (7) sites for the Project by working
collaboratively with multiple stakeholdei®f these seven (7), two (2) will be funded
through the 319 program.

Table 5. BMPs implemented with FY®B-FY 22 Section 319 funding in the active
watershed project areas located in the Red River Basin, as dilly 2023

BMP Category/BMP Type Amount Applied

Cropland

Cover Crops 15,400acres
Erosion Control

Critical Area Plantings 5.0acres
Grazing Manangement

Livestock Fencing 37,088linear feet

Pasture/Hayland Planting 1,233acres

Pond 1 pond

Rural Water Hookup 1 hookups

Trough and Tanks 6 tanks

Wells (livestock watering only) 9 wells

Alternative Power Source (Livestock 5 sources

watering only)

Livestock Manure Management Systems
Full Containment Manure Management | 8 systems *

System
Miscellaneous Practices
Septic System Renovations 97 systems
Well Decommissioning 43 wells
Riparian Area Management
Riparian Easements (Cropland) 187acres
RiparianFoerst Buffer 118 acres
Riparian Herbaceous Cover 415acres

Strembank and Shoreline Stabilization 5,200 linear feet
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*Systems implemented with Section 319 funds allocated to the statewide manure management programs administered by the
ND Stockmends Association and ND Department of Agriculture
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Figure 2. Active North Dakota Watershed Projects in the Red River Basin.

The statewide watershed projects that have supported work in the Red River Basin are:

1 The ND Department of Agriculture has been awarded Section 319 funding since 2010 to
support the Livestock Pollution Prevention Program (LP3). The goal of the program is to
deliver a statewide program that will reduce water quality impairments associtied wi
concentrated livestock feeding areas. This is being accomplished by providing planning
assistance to livestock producers to design and install manure management systems.
Some of the practices being installed include diversions, dikes, fencing, hopdaids,
vegetative buffers, and settling basins. Since 2010 the LP3 has provided financial and
technical assistance to implement seven full containment livestock manure management
systems in the Red River Basin.

T Section 319 funds have been used by the St
t he ND Stockmends Associ at i ©heprdgramgoalstome nt a
deliver a statewide program that addresses water quality impairments associated with
concentrated livestock feeding areas. To meet this goal, financial and technical assistance
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is provided to livestock producers to design and install full containment manure
management systems. Assistance is also being provided to develop manure utilization
plans for each feeding system. Practices that may be installed include diversions, dikes,
fencing, holding ponds, vegetative buffers, and settling basins. To date, the
Environmental Services Program has assisted with the implementation of one manure
management system in the Red River Basin.

In addition to the watershed projects, the NPS Program also provides Section 319 financial
support to several educational projects conducting outreach efforts in the Red RiveTl Basin.
educational projects are disseminating information on NPS pollution impacts as well as the
solutions to those impacfhe target audiences for these educational events range fidin K
students to the public at large. However, given the extent of the agricultural industry in the state,
agricultural producers are typicalllye primary target audience for most NPS Program

educational efforts. Table 6 lists the specific educational projects currently active in the Red
River Basin.

Table 6. Educational projects supported by the NPS Program in the Red River Basin
Section 319 Funded Education Project Section 319 Funded Education Project
Statewide ECO ED Program Envirothon Program

Ranchers Mentoring and Outreach Progran Red River BasifmRiver Watch and River of
Dreams Program.

Project WETND Water Education Prairie Waters Education & Research Cent
Soil Conservation and Watershed Leadersh The Regional Environmental Education
Academy Series (TREES)

Nutrient Management Education & Support
Program

A third projectcategorysupported by the NPS Program includes projects that peoeahnical
support toactiveNPS projects oaddress specific priority resource concern. Collectively, these
projects are identified as fAsupport projects.
regional in scale. dur support projects are active in the Red River Basin. While the scope of the
projects extendsutsidethe Red River Basin, théyave provided technical and/or financial
support foBMP implementationn the basinActive support projects are as follows:

1 Pheasants Forever, Inc. was awarded Section 319 funding in 2017 and 2020 to implement
the Precision Ag Business Planning Support Program. The goal of the program is to
utilize precision ag business planning technology delivered through several-Beturn
Investment Platforms to improve water quality and wildlife habitat while maximizing
farm profits and minimizing risks for participating producers. This is being accomplished
by providing technical assistance to producers to evaluate their fields antyidesgis
of low or negative profits. Using this information, project staff coordinate with local SCD
and/or NRCS staff to assist producers in determining alternative uses for the revenue
negative acres. The management objective for the targeted acraspeiment practices
that will improve producer profits; eliminate unnecessary nutrient and/or pesticide inputs;
protect the soil resource; and reduce potential water quality impacts. Typically, the
management adjustments on the revenue negative acreeiedrdment in the
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Conservation Reserve Program or, for more steorh practices, planting annual cover
crops, perennial forage crops or native grasses. Counties in the Red River Basin where
the program is being implemented include Ransom, Sargent, Richtah8arnes

counties.

1 The International Water Institute (IWI) was allocated Section 319 furidisgpport the
development and management of the Prioritize, Target and Measure Application
(PTMApp) for the Red River Valley in ND. The NRCS has also contributed significant
fundingfor thedevelopment of the PTMApp in the statdie PTMApp provides the
means to develop water quality ggpatial data products at very fine scales. Using the
web based PTMApp, thesata can be used by local resource managers and landowners
to establish watershed and field scale priorities; identify specific fields for BMP
implementation; an@stimate nutrient and sediment load reductions delivered to
downstream lakes, reservoirs, rivers, and streams. The tool provides a readily available
means to: 1) evaluate water quality benefits of different watershed improvement plans; 2)
estimate the cosffectiveness of potential practices for improving water quality; and 3)
generate a report of dAprefer rmaskdplanspt i ons t
Development of PTMApp has been completed for the Red River Basin in ND. Bhe we
address for the ND PTMApp Igtps://nd.ptmapp.iwinst.org/

1 The International Water Institute (IWI) was allocated Section 319 funding to support the
need angbotential success of a Ray-Progress (PfP) program in North Dakota. IWI
will complete a review of PfP/outcomes/progress programs proposed or being used in
other U.S. regions, develop a conceptual framework for the PfP. The IWI will solicit
from a ND farmeifocus group, ND commodity groups, ND DEQ Staff, and the public,
and 3corporations with sustainability programs actively doing business in ND. A Pay
for-Progress report and recommendations for implementation will be submitted for use
by the DEQ to delier a functioning framework to deliver more ceéfiective WQ
improvements.

1 The Ransom County SCD has received 319 funding since 2012 to assist with the
engineering cost of Best Management Practices in 319 Watershed areas across the state
through the NPS BMP Team. In addition to 319 funds, the NPS BMP Team also receives
State WateCommission funds in support of this work.

Currently, theNonpoint Source Pollution Management Progiamm the process of awarding
eight projects which received FY23 funding and soliciting applications for FY24 funding due
November 1, 2023

North Dakotaébés Nutrient Reduction Strategy fo

Nutrients are essential components of aquatic ecosystems but when present in excess
concentrations, they can result in water quality degradation. To address these concerns, the
Department completed a reduction strategy in June of 2021. The strategy viaydzat:
https://deq.nd.gov/publications/WQ/3_WM/NutrientStrateqy/FINAL_NDNutrientStrategy June

2_2021.pdf
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This information in this report is from July 1, 2022 to June 30, 2023

Watershed Restoration and Protection Strateqy

There are 17 major tributaries to the Red River in Minnesota. The Minnesota Pollution Control Agency
has developed Watershed Restoration and Protection Strategy (WRAPS) reports for each of these
watersheds. Each WRAPS consists of monitoring, stressofficatitin, modeling, public

participation/input and any associated TMDLs. The WRAPS and all associated Total Maximum Daily
Load (TMDL) studies have been completed on all 17 watersheds, in the Red River Basin, as indicated
below. This completes cycle 1 ¢ watershed approach for the Red River Basin.

The second cycle of monitoring has begun which will result in WRAPS Updates, as needed, for each
watershed with any necessary TMDLs. Most of the watersheds in the Red River Basin are set to be
sampled starting in 2023 through 2026 with a few that bega@28. For the summer of 2023 the MPCA

is monitoring(fish, macroinvertebrate, and discrete water quality) the following watersheds in the Red
River Basin Monitoring is expected to be completed by the end of September (monitoring is done for two
years in eah watershed):

Red Lake River Watershed*{§ear)
Grand Marais Creek Watershed' ¢ar)
Sand Hill River Watershed ®year)
Thief River Watershed (2year)

= =4 —a -9

This next sampling cycle will create more recent monitoring data to inform the WRAPS and
implementation work being done by local government partners.

Watershed Restoration and Protection Stsategorts:

Final WRAPS

Name Status Approved
Bois DeSioux River Complete & Approved  4/8/2020
Buffalo River Complete & Approved  4/9/2016
Clearwater River Complete & Approved  1/8/2021
Mustinka River Complete & Approved  9/26/2016
Otter Tail River Complete & Approved  10/14/2021
Red Lake River Complete & Approved  11/20/2019
Red R.- Grand Marais Creek Complete & Approved  4/11/2019
Red R.- Marsh River Complete & Approved  6/24/2021
Red R.- Sandhill River Complete & Approved  4/13/2017
Red R.- Tamarac River Complete & Approved  3/21/2019
Roseau River Complete & Approved  12/3/2020
Snake River (Red R. Basin) Complete & Approved  12/3/2020
Thief River Complete & Approved  3/18/2019
Two Rivers Complete & Approved  6/10/2019
Upper Red River Complete & Approved  12/22/2017
Upper/Lower Red Lake Complete & Approved  5/21/2021
Wild Rice River Complete & Approved  06/29/2022
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Total Maximum Daily Load (TMDL)

TMDLs with completed WRAPS in the Red River Basin can be found at the following website, als
with additional informationhttps://www.pca.state.mn.us/water/temadximumdaily-load-tmdl-
projects#approve6123248a

National Pollutant Discharge Elimination System (NPDES)/State Discharge Elimination (SDS)
wastewater permits and releases/bypasses

There were 10 individual National Pollutant Discharge Elimination System (NPDES)/State Discharge
Elimination (SDS) permits issued of which 8 were for domestic wastewater treatment plants and 2 were
for industrial facilities. There were also 48 general NBIEDS permits reissued of which 45 were to

sand and gravel facilities, 1 to a municipal wastewater treatment pond system, 1 for a groundwater
pumpout, and 2 to water treatment plants. There were 21 wastewater related incidents/releases of which
two were need as spills and the remaining 19 being releases or bypasses (all from municipal wastewater
treatment plants).

Other

Five-Year Monitoring Program Red River Basin of Minnesota: The MPCA will be providing equipment
(i.e., sondes) and technical support forReel River Basin Flood Damage Reduction Work Group
(FDRWG) five'year monitoring program. The primary water quality parameters will be total phosphorus,
total suspended solids, orthophosphorus, and nitrate/nitrite nitrogen; flow monitoring data will also be
collected at several of the sites which will enable load calculation. Earlier this year, the Minnesota
Legislature appropriated $920k of Legislat@&izen Commission on Minnesota Resources (LCCMR)
funds to the FDRWG to assess the natural resenetatedoutcomes of 1412 flood damage reduction
projects in the Red River Basin. A Request For Proposals to identify a contractor to lead the
implementation and monitoring of the program will be sent out in late July 2023. Monitoring is expected
to begin in thespring of 2024.
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Appendix D

Additional Activities in the Red River Basin
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D-1 Devils Lake Subbasin
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Devils Lake SubBasin

The 2022 Devils Lake inflow(Figure 1)was one of the largest recorded in recent history,
slightly less than the 2011 inflow. The high snow water equivalent and excessive precipitation
during late spring resulted in the large inflow. Below normal precipitation prevailed in the
watershed during the summer and early fall.

DEVILS LAKE ESTIMATED INFLOW
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100,000 Was 531,789 Acre-Feet
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Figure 1.Annual Inflow to Devils Lake

The 2022 inflow caused a 3.8 feet increase to the water elevation of Devil Lake to 1450.9 feet
(Figure 2) Evaporation and pumped discharge allowed the lake elevation to drop by about 1.7
feet by the fall of 2022. The 2023 spring runoff has caused the lake level to increase by
approximately 1.5 ft to 1450.7 feet by the end of May 2023. This appears ¢arine 2023

peak elevation, unless additional heavy precipitation occurs in the watershed.

USGS 05056500 DEVILS LAKE NR DEVILS LAKE, ND
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Figure 2.Devils Lake water stage: From Jan. 2022 through July 7, 2023 (Figure courtesy of
USGS.)

The water elevation of Devils Lake has increased by more than 2 feet, in 1 year, several times in
recent history. The figur@igure 3)below shows the large increases in water elevation due to
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the 2009 and 2011 runoff. The highest elevation in recent history was recorded in June 2011 at
1454.3 feet. The natural outlet is at an elevation of 1458.0 feet.
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Figure 3.Devils Lake water stage: From 2008 through July 7, 2(8ure courtesy of USGS.)

The figure belowFigure 4) shows the Devils Lake water elevation since about 1919. Historical
evidence indicates that the water elevation had exceeded the elevation of the natural outlet many
years prior to that time.

WATER SURFACE ELEVATION
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*Surface areas above elevation 1446.5 feet include Devils Lake & Stump Lake combined.

Figure 1 | Devils Lake water surface elevation (data courtesy of USGS 05056500}

Figure 4.Devils Lake Historical Water Elevations (19@8tum)

The state of North Dakota owns and operates two outlets: West End and East End outlets. A
summary of the annual outlet discharge is provided in the following graph. The West End outlet
started the 2023 discharge on May 15, at 50 cfs. The dischargeasatecneased to 175 cfs on

May 17. The East End outlet started operation on June 6, at 200 cfs. The current discharge (as of
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July 7, 2023) from the outlets total 400 cfs, with West End at 250 cfs and East End at 150 cfs.

A total of 4,844 acrdeet was discharged from the West End outlet during the month of May
2023(Figure 5)

2007-2022 DEVILS LAKE OUTLET DISCHARGE

2022 Total Discharge
Was Approximately
60,000 Acre-Feet

Outlets Discharged For
121 Days In 2022

Combined Discharge Of
Over 1.3M Acre-Feet
(2007 - 2022)

Year Of Outlet Operation

2008 1,241
2007 298

Estimated Current Lake
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Figure 5.Summary of Outlet Discharge for Devils Lake

Water quantity and quality thresholds are in place for operating the outlets. The locations of the
monitoring sites are shown in the following m&gure 6)

DEVILS LAKE
OUTLET
MONITORING

Figure 6. Location of Monitorihg Sites
Outlet Monitoring Sites

The Devils Lake Outlets Management Advisory Committee met in Devils Lake on May 17,
2023. The Committee members stated that an emergency condition exists, and that pumping
should continue at the maximum amount allowable.

Note: All elevations provided are based on the 1929 datum.
Stage + 1400 feet = Elevation in 1929 datum
Stage + 1401.33 feet = Elevation in 1988 datum
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D-2 RedRiver Water Supply Projects
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Red River Valley Water Supply Project (RRVWSP)

The Red River Valley Water Supply Project (RRVWSP) is a drought resiliency
project and economic development initiative that will deliver Missouri River water to
central and eastern North Dakota through a buried pipgtigere 7)

An emergency water supply will be delivered to communities and rural water systems
during moderate to severe droughts. The water will also provide opportunities for
industrial development, as a current lack of industrial water supply has driven
industriesto obtain water through less desirable means and/or relocation out of North
Dakota.

Upon compl etion, the RRVWSP wil/l benefit abou
Over 30 cities and water systems committed to help fund the development portion of

the project. A capacity of about 159 cfs would be needed to service these interests.

The current estimated cost of the project is $1.16 billion, for 165 cfs project capacity

The project sponsor is the Garrison Diversion Conservancy District (District) while
the local sponsor is the Lake Agassiz Water Authority ( LAWA) for the project.
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Figure 7. Red River Valley Water Supply Project
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Design/Construction Status:
The following construction items are either substantially completed or underway.

A Contract 1 for the Missouri River intake pumping station wet well and site
development is complete.

A Contract 2 for the Missouri River Intake, screens and tunnel is complete.

A Contract 5A, consisting of the installation of 1.25 miles ofrith transmission
pipeline near Carrington, is complete.

A Contract 5B includes the construction of 9 miles ofrith pipeline and a trenchless
crossing of the Canadian Pacific Railway in Foster County. Construction started in
June 2022 and is expected to be completed by the end of 2023.

A Sheyenne River discharge structure and site development was completed in 2022.

Proposed Work in 202325 Biennium:

Senate bill 2020, the Department of Water Resources budget, approved up to $180 million for
the RRVWSP for the 20235 biennium. The RRVWSP is proposing that the funds be used for
construction of 27 miles of pipeline, complete the design of an addib@nailles of pipeline,

and begin preliminary design on additional project features such as the McClusky Canal intake
and pumping station, biota water treatment plant and hydraulic break tanks.
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D-3 US Army Corps of Engineers Flood Control Activities
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U.S. Army Corps of Engineers Flood Control Activities

Introduction

The U.S. Army Corps of EnginegiGorps, USACE) St. Paul District has a long history of involvement in
water resource issues in the Red River of the North Basin. The St. Paul District operates reservoirs for
flood control, recreation, and environmental purposes.

The Corps works with other federal and state agencies, municipalities, local watershed districts,
environmental groups, and local communities to address water resource problems and opportunities in the
basin. The Corps also regulates work in navigableraated other waters of the United States. The

Omaha District is responsible for part of the Red River of the North Basin in North Dakota. The St. Paul
District is responsible for other areas of the basin in North Dakota and Minnesota.

Currently, Corps activities in the basin include conducting flood risk management and ecosystem
restoration studies, updates to USACE water control manuals constructing flood risk management and
ecosystem restoration projects, and providing emergencyaassisand disaster response.

Current Construction Projects

Fargo-Moorhead Metropolitan Area Flood Risk Management Project

Fargo, North Dakota; Moorhead, Minnesota » T : =

The project was authorized in the Water Resource - i (S o A
Reform and Development Act of 2014 dodded to | & ;

begin construction in 2016. It includes buildinga | 5 - -
20,000 cubic feet per second diversion to the west| & g . . 5

Fargo with upstream staging and storage. Once 7ol :
construction is complete, the diversion would oper{ 55 Sas bl R o
for events larger than a 3@ar flood eent. The k % 3\ 8L e P e
project will provide permanent flood risk . e WY ™ 8 .
management to a metropolitan area of nearly 260, @ %4 [ 0k S & P
people. 2 mmEemen e Foell o

The project is being implemented using a split S At
delivery plan. Under this plan, the local sponsor '
constructs the diversion channel using a piiblic : : e :
private partnership (P3), and the Corps constructs ‘ e & e T
Southern Embankment or "I 31|
project. Fedral construction began in spring 2017 o o i
and is ongoing for the Diversion Inlet Structure, Wi " . = A

Rice River Structure, Red River Structur9 w4 2 0 gD
Grade Raise, Drayton Dam Fish Passage Mitigati , i
(see below) and Southern Embankment Reach SE T BERA - e by D
2A. Construction ofthe Southern Embankment
Reach SEL and the Drain 27 Wetland Restoration
are complete. The sponsors selected their P3 developer, Red River Valley Alliance, in June 2021 and
construction of the diversion channel is began fall 2022. The Project is scheduled to be operational in time

Image from AVl Diversion Project BT .
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for a Spring 2027 flood event. The federal work was funded to completion in the Infrastructure
Investment and Jobs Act, Nov. 2021 (Public Law-58}.

Drayton Dam Fish Passage Mitigation Project
Drayton, North Dakota

This aquatic ecosystem restoration project will
provide fish passage and eliminate dangerous
hydraulic conditions at Drayton Dam while
maintaining the pool for water supply and bank
stability. Construction plans involve removing
and replacing the existirdgam and creating an
archedrapid fishway, which creates rock riffles
for fish movement. The project is included as
mitigation for the Fargdoorhead Metropolitan
Area Flood Risk Management Project. A
construction contract was awarded in May 2022
and work § expected to be completed by fall
2024.

To date, much of the old lelvead dam has been
removed and the contractor is preparing to begin

placing boulders for the archedpid fishway
passage. In total, there will be 1,100 boulders

placed this coming summer into fall with
anticipated completion date at the end of
September. The following spring the contractor
will focus onriverbank vegetative establishment
and is expected to be complete by fall 2024.
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Devils Lake Embankment Project
Devils Lake, North Dakota

Devils Lake is a terminal lake in Devils Lake Basin,
meaning water leaves the lake through
evapotranspiration or when its elevation is high enoug
to overflow the basinods
typically does not have a natural outlet, it is subject
extreme variations in lake levels depending on changs
in climate.

As of June 7, 2022, the lake elevation is 1450.7 feet,
down from its record elevation of 1454.30 feet in June
2011. The embankment construction is complete with
minimum elevation of 1466.00 feet. With all final
components of thproject complete, (construction and
excavation) the project was transitioned to the city of
Devils Lake, North Dakota, on July 17, 2018.). USAC
is currently working to finalize all project documentatio
(Operation and maintenance manuals and projelstidd drawing) with the city of Devils Lake. USACE
continues to provide FEMA and State of North Dakota with project information in support of the National
Flood Insurance Program with the project in place.

North Dakota Environmental Infrastructure Program (Section 594)

The Corps is authorized to assist communities and rural areas in North Dakota under this program. The
Corps provides design and construction assistance for wastewater treatment and related facilities; combined
sewer overflow; water supply, storage, treaitnand related facilities; environmental restoration; and

surface water resource protection and development.

Section 594 of the Water Resources Development Act of 1999, Public LAWw3L@6& amended, authorizes
the following sanitary sewer systems where the work is performed by tHedenal sponsor.

City of Kindred Sanitary Sewer Service Improvement Project

During periods of wet conditions, heavy precipitat
wastewater collection system experiences substantial increases in wastewater flows, and at times exceeds
the capacity of the city's main wastewater pumpgstatiesulting in pumping of untreated wastewater out of

the system and onto the ground. The city of Kindred (thefederal sponsor) requested assistance from the
Corps; this Section 594 project includes the design and rehabilitation of the existihizgsi@atiponds, the
expansion of two new cells, the rehabilitation of the main lift station, and the replacement of the force mains
to the stabilization ponds. In fiscal year 2019, the Section 594 program received $2,950,000 for this project.
The project prtnership agreement was signed in June 2019. In fiscal year 2020, the Section 594 program
received an additional $1,250,000 for Phase 2 of the Kindred project. The Kindred Sanitary Sewer Service
Improvement Project was physically completed in 2023 an@énps continues to work with the city to

close out the project financially.

City of Aneta Water and Sanitary Sewer Replacement Project
The city of Anetads sanitary sewer and water infra

creating problems for the community. The city has been proactive with portions of their infrastructure,
recently replacing their water tower, sevéir@ hydrants and 3 blocks of emergency water main



replacement project. However, the sewer mains, a majority of the water mains and services have not been
updated. The proposed project consists of replacing all of the above noted sanitary sewer and water mains.
Also included in the scope of work is replamnt of manholes, service lines, hydrants, valves, street

repairs, curb and gutter, sidewalk and American with Disabilities Act ramp improvements. In fiscal year
2022, the city of Aneta received $4,887,500 for this project. The Corps anticipates exaquitijegrt

partnership agreement with the city during fiscal year 23.

City of Cando Water and Sanitary Sewer Replacement Project

Approximatelytwet hi rds of the city of Candob6s sanitary sev
The exact age of the pipe is unknown, but it is estimated that this pipe has been in the ground for 65 years or
more. These clay sewer mains are atdhd of their service life and are starting to deteriofdtepurpose

of this project is to replace and rehabilitate the deteriorating sanitary sewer system and

water mains throughout the city of Cando. This project will help prevent possible health and safety

hazards by addressing system deficiencies and reducing the possibility of a sewer collapse and backup

into homes and businesses. In fiscal year 2022, the city of Cando received $3,275,000 for this project. The
Corps anticipates executing a project partnership agreement with the city during fiscal year 23.

City of Enderlin Drinking Water and Water Treatment Plant Improvement Project

The city of Enwoekind to icedtisy whattheic anvironmentallinfrastructure funding will

be put towards. Theybébve hired a consultant to ass
received $3,800,000 for this project. Once the cities prioritiedetezmined Corps will work with the

community to execute a project partnership agreement for construction.

Current Studies

CAP 1135i Lower Otter Tail River Restoration Project
Breckenridge, Minnesota

Under ContinuingAuthorities Project (CAP)
Section1135 of the Water Resources
Development Act of 1986, the Corps is
authorized to study and implement ecosyste
restoration projects at existing Corps projects|
The Corps constructed a flood control project &
the 1950s thadtraightened and enlarged a
portion of the Lower Otter Tail River between
Orwell Dam and the city of Breckenridge,
Minnesota. This reach of the Lower Otter Tail
River is characterized by unstable banks,
excessive sediment loading, and degraded in
stream ad riparian habitats.

Image from USACE

The St. Paul District and the BuffaRed River Watershed District (BRRWD) has completed the feasibility
study on improving the environmental conditions of the Lower Otter Tail River while maintaining the
originally authorized purpose of protecting adjadands from flood damages. Potential alternatives include
constructing rock riffle structures to create diversified river pools and reconnecting river meanders that were
cut off.

The Corps and the BRRWD plan to enter into a Project Partnership Agreement (PPA) with construction
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beginning no earlier than 2024, subject to availability of federal and local funds. The maximum federal
contribution is limited to $10 million.

CAP 147 Sheldon Road Bridge

Sheldon, North Dakota

The purpose of the Continuing Authorities Program (CAP) 14 project is to evaluate alternatives and
formulate a plan to stabilize the riverbank adjacent to Sheldon Road in order to protect the bridge from
eroding into the Sheyenne River. Tprject is located where Sheldon Road crosses over the Sheyenne
River approximately 4.75 miles south of Sheldon, North Dakota.

The bank of the Sheyenne River adjacent to the west side of the south abutment of the Sheldon Road Bridge,
located on County Road 54, is being threatened by severe erosion. Surveys estimate that approximately 30
linear feet has eroded since 2006 and caesrto erode today. The erosion is threatening the use of Sheldon
Road Bridge. Without proper intervention, erosion could continue and potentially affect the integrity of both
the bridge and the County Road 54 roadway.

Ransom County, the nefederal sponsor, submitted a request for assistance on February 12, 2018. The
Corps worked closely with Ransom County on the federal interest determination which was approved July
13, 2020. Following the completion of the feasibifihase, the study report was approved June 2, 2021. A
project partnership agreement between the Corps and Ransom County was executed March 22, 2023.

The design and implementation phase of the project will be cost shared at 65%federal and-Rsférabn
and will utilize a design/build multiple award task order contract (MATOC). The Corps anticipates
construction of the Sheldon Road Bridge CAP 14 ptdje begin during the 2024 construction season.

Tribal Partnership Program (TPP)
Red Lake River fish passagad the Zah Gheeng Marsh restoration
Red Lake River, Minnesota

The Tribal Partnership Program (TPP) will address the degradation of culturally significant habitat
faced by the Red Lake Nation on their tribal lands along the Red Lake River and the Zah Gheeng
Marsh. The study will assess and make recommendations reddisid passage through a lew

head dam and wetland restoration opportunities along the Red LakeTRigdRed Lake River is

the only outlet to Lower Red Lake, which is completely within the boundaries of the Red Lake
Nation in Red Lake, Minnesota. ThetZ&heeng Marsh is adjacent to the Red Lake River,
immediately downstream of Lower Red Lake. The Red Lake River is a tributary to the Red River
of the North.

The Zah Gheeng Marsh has not been functioning as it did before construction of the Red Lake Dam
and channelization of the Red Lake River. Previous efforts to restore marsh function include
construction of the lovhead dam and inlet structures which pagwdlinto the marsh directly from

Red Lake. The Red Lake Dam, channelization-f@m&d dam and inlet structures are USACE

projects. The purpose of the feasibility study is to examine the hydrologic restoration of the Zah
Gheeng Marsh as it relates to waberf and furbearing mammal habitat and a ldwad dam on

the Red Lake River in conjunction with wetland hydrology and fish passage.

A feasibility costshare agreement between the Corps and the Red Lake Nation was signed on June
16, 2021. The study includes gathering information, formulating alternatives, analyzing costs,
benefits and environmental impacts, and recommending a planoto lamldress hydrologic
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restoration and fish passage. Significant hydraulic modeling is currently underway. The Corps is
drafting a feasibility study report with an integrated environmental assessment in coordination with
the Red Lake Nation Tribal Council. In Summer 2024, aipubéeting and review will be held.

The final report is scheduled for winter 2024.

Sustainable Rivers Program (SRP)

Mud Lake, Wheaton, Minnesota

Under the Sustainable Rivers Project (SRP), the St. Paul District is evaluating the environmental
effects of a drawdown, fall flooding, and minimum releases at Mud Lake via the White Rock Dam
to provide shorebird and waterfowl habitat. Water releases vdmdtiarge into the Bois de Sioux
River. The SRP is an Army Corps of Engineers and The Nature Conservancy partnership that
focuses on modifying operations at Corps dams to enhance habitat conditions for the plants and
animals that depend on downstreamril@ws.

In 2020 and 2021, scoping opportunities and constraints to modify discharges from Mud Lake
occurred, including coordination with agency partners. During scoping there was general
agreement from agencies that it would be possible to operate the dam ithetvaguld benefit

both shorebirds and fisheries by identifying minimum flows and managing ramping rates. The
Corps6 EA has evaluated how operating the Whit
will affect the hydrologic regime in the Bois de Sioux®&iand the organisms it supports, as well

as other effects to the surrounding environment. The Corps has completed the draft environmental
assessment to support this draw down request and it was released for public review/input in late
spring 2023. The fonal request for a deviation from MVD and a draw down is anticipated in the

late summer of 2023. The water control manual update is considering including this type of draw
down permanently.

Updates to Water Control Manuals at USACE Projects

In fiscal year 2023 the following USACE projects received funding to begin a Water Control
Manual (WCM) updates.
- Lake Traverse (Reservation Dam)/Mud Lake (White Rock Dam)

1 The update is expected to take three years (at a mininragsuming future

appropriations)

1 In Feb of 2023 USACE conducted a public meeting to gain input from the public

and stakeholder on the proposed update.

1 In May of 2023 USACE conducted an internal workshop to create building blocks
for modeling based on the public and stakeholder input (delayed due to spring
flooding)

In JunAug of 2023 USACE modeled building blocks
In Sep of 2023 USACE will look at results of the building block runs and combine
building blocks into alternatives for phase 2 modeling.

= =4

In fiscal year 2024 USACE the following USACE projects received funding for Water Control
Manual updates.
- Lake Traverse (Reservation Dam)/Mud Lake (White Rock Dam)
0 Year 2is funded.
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0 Year 2 includes phase 2 modeling, results from phase 2 given to public and
stakeholders for input on phase 3 modeling, phase 3 modeling and the draft
decision document complete.

1 Lake Ashtabula (Baldhill Dam)

0 Update is expected to take two years as it is assumed the manual is more u to
date and it is assumed less phases of modeling will be required (at a
minimum’ assuming future appropriations).

0 Year 1 includes initial public/stakeholder meetings, phase 1 modeling, mid
point public/stakeholder meetings, phase 2 modeling.

1 Red Lake (Red Lake Dam)
0 Update is expected to take three years (at a minilmassuming funding)
o Year 1 includes initial public/stakeholder meetings and phase 1 modeling.

Planning Assistance to States and Tribes (Section 22)

Long Term Flood Solutions Plan
North Dakota and Minnesota

The Corps is currentlyworking on a Planning Assistance to States and Tribes (PAS) project for the
Red River Basin Commission (RRBC). The project consists of developing aiidsiniong term

flood risk reduction plan for the Red River watershed within Minnesota and NorthaDakot
Specifically, the Corps is developing updated hydrologic and hydraulic models for the basin to
assess the 1.0, 0.5, and 0.2%chance exceedance events and the possibility of flood risk reduction
through potential upland storage impoundments for rared #e@nts. Sensitivity to variations in
precipitation and snow melt patterns will also be includée Corps has updated existing

hydraulic models and the sponsor will provide bagide hydrology models of the tributaries to be
used in the storage analysiThe Corps will also incorporate climate variability to evaluate

potential impacts on future flood magnitudes. The project has a 50/50 cost share with the RRBC,
with a federal contribution of $325,000he expected project completion is in 202.

Red River of the North Comprehensive Study/Downstream Storage Project
North Dakota and Minnesota

The Corps is currently working on a PAS project with RRBC to develop a distributed storage
analysis for the portion of the basin downstream of Halstad, Minn&sosaproject will

complement the existing storage model upstream of Halstatitional hydrdogy models were
developed by RRBC consultants to provide the basin detail required for the ardlysiguired
hydraulic models are complete and ready for use for the VTP (Virtual Thaw Progression) model
runs. The Phase Il report and appendices hase tBviewed and are completdis project has a
50/50 cost share with the RRBC, with a federal contribution of $312T%@0project is expected

to be complete in 2024, and is a companion study to the Long Term Flood Solutions Plan PAS
project.
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Red River of the North Main Stem Bathymetric Study
North Dakota and Minnesota

The Corps and the North Dakota Department of Water Resources, with support from the RRBC,

have executed a project partnership agreement to obtain bathymetric data for the Red River of the
North main stem from White Rock Dam to the Canadian boid®s. prgect is being done under

the Planning Assistance to States and Tribes (PAS) program. This will providelafe channel

geometry for the entire main stem river in the United States for 444 river file<orps is

working with the 1JC in developing amtordinating additional phases to obtain the same data for

the Canadian portion of the main stem and selected tribut@hissproject has a 50/50 cost share

with the North Dakota Department of Water Resources, with a USACE contribution of $75,000 for

the first phase in the United Stat€&so st s hare funds for the sponsor
received.

Ongoing Programs
Silver Jackets

The Corps has worked with the U.S. National Weather Service, the U.S. Geological Survey, and
others on the placement of soil moisture and temperature instrument packages around the basin to
provide detailed hydrologic parameters to improve spring flocetasts. In 2017, there was a

project to update river gage datum to the current standard (NAVD 1988) and provide consistent
elevations for the river stages across the basin that converted 34 river gages. This gage datum
conversion project has received $I80) of Bipartisan Infrastructure Law (BIL) funding in 2022

under the Flood Plain Management Services (FPMS) program to continue the effort, to be
completed in 2023.

Emergency Operations

Duringflood events in the St Paul Districts area of responsibility, the St. Paul District provides
emergency assistance in support of the lodalllyflood response. The St. Paul District becomes
part of a larger force made up of local, state, and federal rdsggoas well as volunteers.

In 2023 the St. Paul District provided both technical and direct assistance in multiple communities
due to spring flooding. The flood area manager and assistant area managers continue to better
define roles and solidify relationships with communities madffected basins to continually

i mprove our support. The districtds emergency
assistance due to drought.

In 2023, under PL8499 authority, 5 communities requested USACE assistance post event for the
rehabilitation of damaged levees from the 2022 Spring Flood event. As a result, the team
completed 5 Project Information Reports (PIR) identifying recommengbedseand associated

cost estimates. These reports will be submitted to MVD for review and approval in the summer of
2023.
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ADDITIONAL ACTIVITIES IN THE RED RIVER BASIN
USGS Water Resource Investigations and Activities
JanuarySeptembe2023

The National Weather Service (NWS) Grand Forks Forecast Office held the first Spring Flood
Outlook webinar of 2023 on January 26. The following description of Basin conditions is a
summary from the briefing packet provided with the web{hWS Grand Forks Forecast Office

and NWS North Central River Forecast Center, 2028 outlook showed a relatively low risk

for significant (moderate or higher) spring flooding in the Red River and Devils Lake Basins,
mostly due to fall (Septov) precipitation that wa 1 4 inches below normal, depending on the
location within the Basin. This lack of moisture resulted in soil moisture below normal heading
into freezeup, with severe drought conditions persisting across the lower Sheyenne and
abnormally dry to moderatealght elsewhere in the Red River Basin. Streamflow conditions at
the time of freezeip were in the normal range for the Red River, but above normal for the
Sheyenne, the Red Lake, and Goose Rivers. Early season snow cover contributed to a shallow
frost layer in portions of the Basin; however, frost depths varied throughout the region. Snowfall
at the time of this first flood outlook had also been much above normal for the entire region, with
highest amounts in the Devils Lake and Sheyenne basins. The BE3hg last official

probabilistic flood outlook for Spring 2023 on March 23, at which time the 50% exceedance
probability called for fimoderated to fimaj or o
most of its tributarie$NWS Grand Forks Fooast Office and NWS North Central River Forecast
Center, 2023b)

Prolonged freezing temperatures delayed any significant snow melt/runoff untpmid April

was the 1 coldest April in 129 years of recofdkyiiz, 2023) Although most of the mainstem

Red River, as well as the Red Lake River, lower Sheyenne River, and most of the other tributaries

to the Red reached fAmajoro flood stage, no pe:
(U.S. Geological Survey, 2023Flooding conditions in the Red River Basin lasted approximately

3 weeks. In that time, staff oaf the Grand Forks and Bismarck USGS field offices made 87

streamflow measurements, completed 10 streamgage repairs, and collected -4ibialiager

samples in the Red River, Devils Lake, and Sheyenne River Basins.

Some provisional peaks for stations with at least 70 years of data are shown below. The Red Lake
River at Crookston (120+ years of peak flow data) peak occurred when the stream was ice
affected and the peak has not been determined; therefore this streasngaigincluded below

despite the Red Lake River being a major tributary to the Red River.
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05054000, Red River of the North at Fargo, ND

Provisional peak of 11,900 cfs at 29.76 ft on April 22, 2023; not a top 1Q(peakGeological
Survey, 2023)

USGS 05054000 RED RIVER OF THE NORTH AT FARGO, ND
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Figure 1: Streamflow at the Red River of the North at Fargo, ND January 1522229, 2023

(nwis.waterdata.usgs.gov/nwis/uv/?ts _id=92349&format=img_stats&site_no=05054000&begin_da
te=20220101&end_date=20230929

05082500, Red River of the North at Grand Forks, ND

Provisional peak of 43,100 cfs at 40.83 ft on April 24, 2023; not a top 1Q(pedkGeological
Survey, 2023)

a USGS
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Figure 2: Streamflow at the Red River of the North at Grand Forks, ND January 1S@0229,
2023

(nwis.waterdata.usgs.gov/nwis/uv/?ts_id=92537&format=img_stats&site_no=05082500&begin_da
te=20220101&end_date=20230929
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05059000, Sheyenne River nr Kindred, ND

Provisional peak of 3,160 cfs at 15.96 ft on May 16, 2023; not a top 1qpsakGeological
Survey, 2023)

USGS

USGS 05059000 SHEYENNE RIVER NEAR KINDRED, ND
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Figure 3: Streamflow at the Sheyenne River nr Kindred, ND January 1,.S¥j#229, 2023
(nwis.waterdata.usgs.gov/nwis/uv/?ts_id=92479&format=img_stats&site_no=05059000&begin_da
te=20220101&end_date=20230929

05100000, Pembina River at Neche, ND

Provisional peak of 6,250 cfs at 20.33 ft on April 29, 2028 Hifjhest peakU.S. Geological
Survey, 2023)

USGS
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Figure 4: Streamflow at the Pembina River at Neche, ND January :S2#2229, 2023

(nwis.waterdata.usgs.gov/nwis/uv/?ts_id=92577&format=img_stats&site_no=05100000&begin_da
te=20220101&end_date=20230929

The Devils Lake Basin was subject to heavy snowfall in the-2023 winter season, with an
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approximate snowpack of 24+ inches by April 4 that only diminished to around half of that by
April 14, as per modeled snow depths from satellite imagery by the NWS. As this snowpack
melted, it eventually caused a provisional rise of 1.10 ft in the Deaks level from April 14 to
May 18, with a provisional peak of 50.71 ft on May(IBS. Geological Survey, 2023umping
resumed out of the weshd outlet on May 15 and out of the east outlet on June(Blorth

Dakota Department of Water Resources, 20Fumping out of the eashd outlet ended Sept 15,
while pumping out of the wesind outlet continued until Oct 24.
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Figure 5: Devils Lake Gage Height January 1, 2@&ptember 28, 2023
(nwis.waterdata.usgs.gov/nwis/dv/?ts_id=234803&format=img_default&site no=05056500&set_a
rithscale_y=on&beqin_date=20220101&end_date=2023)0928
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Fargo-Moorhead DiversiorMonitoring
A monitoring program began in October 2069he FargeMoorheadareato detect any
changes from the construction and operation of the various aspectd-afgodloorhead
Diversion project. Th@rogramis meant to provide consistent sampling methods and critical site
locations to detect trends in water quality and to estimate constituent loads (mass per time) for
understanding of how watguality constituents are transported and how that could change
throughout the project. Continuous, ré¢ghe monitoring upstream and downstream of the project
also provides information orhanges in wateguality that might happened on a shorter timescale
such as from rainfallunoff events, spills, and channel disturbances. The cipregtamis
designed for sampling before, during and after construction of the Diversion and consists of:
A 10 Sampling Locations
Red River at Halstad, Georgetown, Harwood, Fargo, and Hickson.
A Sheyenne River at Kindred and Harwood
A Wild Rice River at Abercrombie and St. Benedict
A Maple River below Mapleton.
A 8 scheduled samples per yedanuary, April (2 samples), May, June, July, August,
October.
Increased sampling during flood conditions.
3 continuous watequality monitors for\yater temperaturepecific conductan¢gH,
dissolved oxygenandturbidity).
Red River at Georgetown, Fargo, and Hickson
A All sites operated for continuous dischaeeluding Red River at Harwood.

3o

Data collection for the first phase, prenstruction, is complete and a USGS Scientific
Investigations Report will be published after September 2023 to describe the methods and
data analysis of the monitoring during the-pomstruction phase of th&argeMoorhead
Diversion project. The second phase of data collection, during construction, began fall
2022 and will continue through fall 2027.

Red River Lowilow Study

The Red River is susceptible to periods of dry conditions that have the potential to
adversely impact ecological conditions and water supply. To understand the potential for
drought conditions along the Red River, the USGS began a study in May 2020lapdeve
a waterbalance model (WBM) of the Red River Basin upstream of Emerson and
stochastic hydrometeorological data to derive a set of synthetic streamflows that would
be used to statistically characterize the potential for periods of extreme low flows over
the next 50 years. The WBM has been calibrated and verified and the stochastically
generated weather data has been derived. Using the calibrated WBM andyEad 50
traces of stochastic weather data, future streamflows have been simulated. From the
future streamflow simulations, lovifow frequency curves have been derived for
Wahpeton, Halstad, Grand Forks and EmerBasults will be published in a USGS
Scientific Investigation Repanplanned for winter 2022024.
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Red RivelQulfate Sudy

The Red River sulfate study is a follow up to the Red River trend analysis and is
dependent upon output from the Red Riesv-flow study. This project was set up to
develop trend attribution models for the Red River at Emerson and the Red River at
Selkirk. Two categories of explanatory variables will be evaluated for this project: natural
or hydroclimatic variables and anthropogevaciables. Natural/hydroclimatic variables
will be considered first and then anthropogenic sources. Based on the largesistéiod
increases in sulfate occurring about the same time as the onset of the wetter conditions in
the basin, we expect that the natural/hydroclimatic variables such as shallow groundwater
flow or runoff from saturated soil will explain a large comporadrihe trends. Output
from the Red Rivelow-flow water balance model (WBM) that represent the components
of runoff will be used for natural/hydroclimatic variables. Output from the Red Riwer
flow model has recently become available so work will dmegin on the trend attribution
model for the Red River at Emerson. An additional piece planned for this project is to
extend the Red Rivéow-flow WBM from Emerson to Selkirk. Once thaw-flow WBM
is extended, a trend attribution model for Selkirk will be developed. Results will be
published in a USGS Scientific Investigation Repplidnned for spring 2024.

Akyuz, A., 2023, North Dakota monthly climate sumné&#pril 2023: North Dakota monthly
climate summary, v. 17, no. @ p., accessed June 13, 2023, at
https://www.ndsu.edu/fileadmin/ndsco/ndsco/summary/2023/apr23.pdf

North Dakota Department of Water Resources, 2023, North Dakota Department of Water
Resources, accessed June 13, 2023}as://www.facebook.com/NDWaterResources.

NWS Grand Forks Forecast Office, and NWS North Central River Forecast Center, 2023a, Red
River and Devils Lake Basiis2023 spring flood outloak January 26, 2023: National Weather
Service, 2 p., accessed June 13, 2023, at https://www.weather.gov/fgffamoenitlook.

NWS Grand Forks Forecast Office, and NWS North Central River Forecast Center, 2023b, Red
River and Devils Lake Basifis2023 spring flood outloak March 23, 2023: National Weather
Service, 2 p., accessed June 13, 2023, at https://www.weather.gov/fgf/coocmitiook.

U.S. Geological Survey, 2023, U.S. Geological Survey water data for the nation, adcesde]
2023, at National Water Information Sysi@ri/eb Interface at https://doi.org/ 10.5066/
F7P55KJN.
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July 2023Water Quality Committee Report to the IRRWB
The Water Quality Committee currently consists of the following members:

Nicole Armstrong, Manitob&nvironment, Climate and Parkso-chair)
TheresaHaugenMinnesota Pollution Control Agency (aiair)
Ted Preister, Red River Basin Commission

Rochelle Nustad, U.S. Geological Survey

Iris Griffin, Environment and Climate Change Canada
Jason Vanrobaeys, Agriculture and Agoods Canada

Elise Watchorn, Environent and Climate Change Canada
Keith Weston, Red River Retention Authority

Jason Gildea, US Environmental Protection Agency
Holiday Wirick, US Environmental Protection Agency

Dan RheaultManitobaEnvironment, Climate and Parks
James Noren, US Army Corps of Engineers

Much of the work of the committee continuest@e cus on t he boardds nutrient
including an IWI project on wastewater optimization (see details below) and discussions regarding a second
workshop on colgtlimate agricultural best management practicBse committee (through Environment

and Climate Change Canada) is now reporting regularly on compliance with the approved nutrient
objectives and targets.

The committee has also been tasked with preparing
proposed in North Dakota (Eastern North Daléltarnate Water Supply Projeahd Red River Valley
Water Supply Project) and that work is ongoing.

Finally, the committee recognizes the need to review and update the water quality objectives for the Red
River at the US/Canada border and has prepared a draft IWI proposal for submission to the 1JC in 2023. To
support the objectives review, an IWI prdjecunderway to evaluafactors contributing to trends in

sulfate, chloride and total dissolved solids in the Red River Basendetails below).

International Watersheds InitiativeUSGS Sulfate, Chloride and TDS Project

The USGSs undertaking@ r o j e c Evaluation df faatiors Gontributing to trends in sulfate, chloride

and total dissolved solidsinthe RedR er Basi n: Statisticarkismowdel soO0 wi f
underway through the USGS. When complete, the project will provide critical information factthrs

contributing to trends in concentrations of sulfate, chloride and total dissolved aalidimform water

quality objective review for these three parameters.

The Red River sulfate study is a follow up to the Red River trend analysis and is dependent upon output
from the Red River lovflow study. This project was set up to develop trend attribution models for the Red
River at Emerson and the Red River at SelKinko categories of explanatory variables will be evaluated
for this project: natural or hydroclimatic variables and anthropogenic variables. Natural/hydroclimatic
variables will be considered first and then anthropogenic sources. Based on the largesiatehto
increases in sulfate occurring about the same time as the onset of the wetter conditions in the basin, we
expect that the natural/hydroclimatic variables such as shallow groundwater flow or runoff from saturated
soil will explain a large componenf the trends. Output from the Red River {daw water balance model
(WBM) that represent the components of runoff will be used for natural/hydroclimatic variables. Output
from the Red River lovilow model has recently become available so work will doegin on the trend
attribution model for the Red River at Emerson. An additional piece planned for this project is to extend the
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Red River lowflow WBM from Emerson to Selkirk. Once the lelow WBM is extended, a trend
attribution model for Selkirk will be developed. Results will be published in a USGS Scientific Investigation
Report, planned for spring 2024.

International Watersheds InitiativeWWastewater Optimization Project

The Red Rier Basin Commission with support frohetEnvironmental Protection Agency (EP#)d

others has completedpar o j e ¢ $Suppborting Wastwafer Utility Nutrient Voluntary Performance

|l mprovement Through Training and Traeplojedtwaal Assi st a
approved for fundig in March 2021 and is now complete. A final remannmarizing workshop results,

identifying a list of best practices. Two additional addenda are expected over the next six months

highlighting performance improvements at specific facilities. THedplort is now available at
https://www.redriverbasincommission.org/_files/ugd/4a0263_beb46e9bc76c4631a6372f67877fcce8.pdf

The addenda will be added to the same file location as they are completed.
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Aquatic Ecosystem Committe RRWB
June 2023

Canadian C&Chair: Patricia Ramlal, Fisheries & Oceans Canada
US CoChair: Brian Caruso, US Fish and Wildlife Service

As of June 2023ammittee members are:
Todd Caspers (ND)

Lee Gutowsky (CAN)

Amanda HillmarRobets (MN)

Benjamin Holen (ND)

Geoff Klein (MB)

Nicholas Kludt (MN)

Jeff Long (MB)

Doug Watkinson (CAN)

Brett Hultgren (USACE) Observer

The Aquatic Ecosystem Committee (AEC) holds monthly phone calls except during the
spring/summer field seasowhile generallyh e gr oupdés di scussion cente
done in the basin, linkages between ongoing programs, and how the various programs could
collaborate to get a better picture of the entire basin with respect to the ecosystam currently
discussing the new direction as prescribed by the TH& AEC isplanning ondevelopinga draft

Terms of Reference based on the recemiysed Directive from the IJC to the International Red
River Watershed Boaydhe outcome of the Indigenous collaboration workshop and further
guidance from the IJC. We have been given to understand that a template will be provided to the
committee cechairs so that these terms are consistent with all other boards. By faedtesp

benefit of this committee to the various agencies has been the opportunity it has provided to the
members for the free exchange of information, ideas and plans for figtd wo

Committee on Hydrology/Aquatic Ecosystem Workshapyil 4, 2023

This joint, virtual, hafday workshop was initiated to find ways to join the interests of the two
committees to be better able to answer questions regarding the instream flow needs assessment of
the Red River. Data gaps were identified, especially wigheet to bathymetry and the importance

of focusing on species that cross the international border. Further discussion is needed between the
two committees to develop joifriternational Watershed Initiati{@VI) proposals. This will occur
following the stategic planning sessiahscussions to be held in late August 2023.

Red River Telemetry Stuels

Through the International Red Rivafatershedoard (IRRVB), the AEC submitted a second
project proposal in 201® the IWI for funding from IJC to extend funding for another three years.
The collectedlataon habitat use and fish movement are valuable input information for Instream
Flow NeedgIFN) predictions of th&€€ommittee on Hydrolog{CoH) of the RRWB and provide
detailed information on fish movement, spawning sites and timing, and overwintering areas.
Additionally, we have increased our understagdf the population structure and movement of
fish in the Red River between the US and Canada.
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The Lake Winnipeg Fish Movement Project contihireits 7th year.Forty-two Walleyewere
taggel in the fall of 2022nhear Riverton, some of whom may be Red River spawmargingthe
total number of tagged fish up t6@® representingightspecies.

Images of surgical tagging and release of fish.

The receiver downloads in Lak&innipeg (~220) were delayed due to a colder than average spring
and delay in the melt on Lake Winnipeg. Receiver downloads in the Red River were delayed until
flows drogpedbelow 300 cmsand downloading in Winnipeg River were delayed until October.

New data related to a VEMCO Positioning System (MR been submittetktailing fine scale
movements of all tagged species.

All telemetry data acquired in the frame of the Lake Winnipeg Basin Fish Movement Preject w
transferred to the new Fathom database provided by Innovasea, which will facilitesbatatg
between user groups.

I n early 2022 the AEC submitted a proposal #dln
and ecological connectivity in the Red River w
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autumn of 2022. Dr. Mark Pegg of the University of Nebraska will be responsible for the
administration of the funds through the U.S. Fish and Wildlife Service. A graduate student began
field work on the project in 2023. This work will dovetail into #asting telemetry network

within the Red Rivet.ake Winnipeg watershed to answer newly emerging questions. Specifically
the objectives are to: 1) monitor target species movements; (2) evaluate timing of movements; and
(3) use these data to inform managetdecisions on future water management in the context of
ecologically and culturally important species.

Thesephotosareof the Drayton Dam breach; this is the final structure that needed to be modified
for fish passage on the mainstem Rderin the U.S. The contractshouldbe restarting on
construction later in Jur023

The committee continually reviews and updates their work ptarst recently done in April 2023,
with the goal to further update following full Board strategic planning sessions in late August 2023
The plan includes:

Aquatic Invasive SpeciesAs previously discussed we will consider jurisdictional issues with AIS
management, how science feeds into jurisdiction xamdcarpss one of the major concerins
the Red River BasinThe current plan being considered would be to have a virtual workshbp to

understand risk potential of these carps movin
tools may be possible / avail abl e; (3) discuss
determine i f tnlkee dSE @ fcodhnmiittdttedee or i f this i s a
need a that | evel of governance.

Habitat Evaluation The CoH proposed doing work on the R@gerin this area, to which the

AEC provided some suggestionBhis work complements the fish movement study and the IFN
study by the COH. We suggested the additional surveys of some of the tributaries, with ADCP if
depths are deep enough, or with alternate survey equipment appropriate to the depths being
surveyed.The proposed work is to be completed in 2023 ardAECwill work with the CoH in

the development of future ways to merge the understanding of hydrology to the ongoing biological
studies. The tevgroups met in April to discuss past work and future plans.

Placeholders in the work plan:

Roseau River Restoration: This project will rehabilitate and reconnect the historic river channel and
re-establish the natural dimension, pattern and profile of the channel. Restoration of the stream to
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the historic meandering channel will provide better aquatic habitat diversity (pools and riffles) than
the current ditch. There are 2 mussel species of special concern and 18 species of fish that will
benefit from the restoration.

1 Possible roles for the AEC include public outreach ewaluatingrelationshigsto climate
change, but the AEC needs further discussion as to precisely what we can do within the 1JC
directive.

Assessing species distribution abundance. Currently ND and MN do this on a periodic basis. MB
and Canada do not. MN does this assessment once every five years timed with the descending
limb of the spring hydrograph; they also use trap nets in the triésitance every seven years.

Due to the pandemic some of the surveys were delageditudinal surveys conducted in MB

with a boat electrdisher provide information on species distribution and abundance and discover
introduced species, but do not samPlennel Catfish effectively (target species in the MN

surveys). The AEC put a placeholder in the work plan.
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Monitoring

The Hydrology Committee monitors conditions in the basin and provides an overview of flow
conditions and forecasts for board meetings, 1IJC-semiual board appearances, the annual report
and whenever else requested by the board or IJC. The reportimgstiiboard and IJC are
aware of the hydrologic conditions in the Basin.

Red River LowFlow Frequency Study:

The Hydrology Committee received IWI funds to quantifying low flow frequencies to better
understand potential low flow management criteria at the border. The result of the study will be a
better understanding of the risks the Basin faces from various iReddRought scenarios and

inform how a drought contingency plan or minimum flow criteria for the Red River could reduce
these risks.

The watefbalance model (WBM) has been calibrated and verified and the stochastically generated
weather data has been derivéditure streamflows have been simulated and from these
simulations, lowflow frequency curves have been derived for the Wahpetalstad, Grand Forks

and Emerson locations on the Red Rieesults will be published in a USGS Scientific

Investigation Report, planned for winter 262324.

Red River Instream Flow Analysis

This work supportsthb o ar dds desired outcome of assessing
development and implementation of minimum flow management for the Red River at the

International Boundary. Discussion paper presented to IRRWB at January 2019 Board meeting
summarizingoast work and future work required. Future work in the near term was to gather key

data and improve and extend past modelling work to better understand the complexity of the Red
River s aquatic ecosystem and makesThere i nforn
Hydrology Committee recommended that a complete homogeneous bathymetric survey would be
fundamental to instream flow assessmentathdrwork.

MTI completed bathymetry from near the border to just downstream on the Red River Floodway
Inlet Control Structure in the summand fall of 2022. Data includes 50 m of aerial LIDAR to

cover the shoreline. USACE is planning to collect the US portion of the Red River in 2023.
USACE also plans to merge the two surveys together.

Fall/Winter 2021/2022

After severe drought conditions in summer 2a#bught conditions began to improve heading

into fall 2021, especially after midto late October rains. Soil moisture significantly improved and
baseflows increased in tributaries and the mainstem. Rising baseflows combined with an increase
in reservoir releases resulted in flows on the mainstem in the nomgealtth@oughouthe fall and

winter.

Manitobads Hydr ol oeportecthdt beading iatdréezenpgsoilCneisturerire

the Red Rver basin was normal to below normal in southern Manjtabdnormal to above
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normal in the U.S. portion of the basirhe National Weather Service (NWS) Climate Prediction
Center, through its soil moisture monitoring and modelling works, indiedteve normal soil

moisture for the U.Sortion of the Red River basin.

In Januay, the Canadian and Unit&tates Drought Monitors classifieabst of the basistill
havingsome degree of dryness. With the exception ofthutherrmost area, most of the US

portion of the basin is classified as abnormally dry (D0). The Canadianvikstlassified as
abnormally dry to (DO) to exceptional drought (D4), with severity increasing towards theBwrth
April 2022, eastern North Dakota and western Minnesota were no longer in any drought condition.

Streamflow for the Red River and most of its tributaries was at normal levels, with the Sheyenne
River even above normal (80" percentile) and the Red Lake River below normaf{28"
percentile) going into and during the 2021/2022 winter. Winter was characterized as colder than
average, especially the month of February and higher than normal snowfall.

As precipitation increased through winter, nearly the entire Red River basin received above normal
to well above normal precipitation. Late snowfalls resulted in flood forecasts progressively
increasing the risk of flooding across the basin. Some ar¢las W.S. portion of the Red River

basin received up to 2@@ of normal precipitationAt the end of February, the Fargo NWS station

had recorded a record number of blizzards at 11 blizzards, surpassing tHE293@inter byone
blizzard. The threat of nurate and even major flooding increased with each subsequent flood
outlook and the outlook on March 10 noted tinat out of thesevenfactors recognized by the

NWS to contribute to a high risk of a significant floodexgent occurring, had been m&he only

two factors left were the two mosatpredictable ones, thaw cycle and spring precipitalibe.

March flood outl ook released by Manitobads Hyd
of major flooding was high for the Red River main stem.

Heading into feezeupin 2021,soil moisture in the Rediier basin was normal to below normal

in southern Manitohandnormal to above normal in the U.S. portion of the basiprecipitation
increased through winter, nearly the entire Red River basin received above normal to well above
normal precipitation. Late snowfalls resulted in flood forecasts progressively increasing the risk of
flooding across the basin. Some areathéU.S. portion of the Red River basin received up to

200% of normal precipation. At the end of February, the Fargo NWS station had recorded a
record number of blizzards at 11 blizzards, surpassing the 1I¥®6winter byoneblizzard. The

threat of moderate and even major flooding increased with each subsequent flood outlook and the
outlook on March 10 noted thite out of thesevenfactors recognized by thiational Weather

Service NWS) thatcontribute to a high risk of a significant floodiegent occurring had been met.
The March fl ood out | oo klogic EoteeastisgeCdntrirydicatéd thattheo b a 6 s
risk of major flooding was high for the Red River mainstem.

A warm period from March 15 t&4 allowed for river ice to break up and initsgring runoff
peaks to occuDue to the warming period only lasting nine daysd with littleto-no precipitation
during this time, a significant runoff event was prevented from occurungglthis initial March
rise. After rising shortly into the above normal flq@s" i 90" percentile) and in isolated cases
even into the much above normal fl¢gwo0" percentile)in late March, river levels along the
mainstem Red River and its tributaries fell back into the abramge (287 75" percentile) by
early April.
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April 2022 was an extremely cold month, tied for tHecBldest April on record at the Fargo
Moorhead NWS climate site. Additionally, several large precipitation events occurred in the basin
in April 2022. The heaviest precipitation totals from these storereiw the central and northern
portions of the Red River basin in the Uad®d ManitobaSpring 2022 was theecond wettest

spring on record for Winnipe@hrough April and May, Manitoba received 12 major precipitation
systems, six of which were Coémto Low systemdAll this combined to create a second, much

more significant flooding event on the mainstem Red River and all of its tributamoesgh late

April and May.

The figure (Figure 1)below showgthe April precipitation fothe basinMost of the area received

four to ten inches of precipitation, about 300 to 600f normal precipitatiorilThe various storm
events caused numerous peaks at many of the stream gages. This was especially evident in the
upper portions of the basin, such as at Fargo.

()
0
< 50% (Well Below N.)
50 - 85% (Below N.)
85 - 115% (Normal)
115 - 150% (Above N.)

150 - 200% (Well Above N.)
200 - 300% ‘

Al 300 - 400% Hydrologic Forecast Centre |
1 400 - 500% MTI )
500 - 600% Percent of Normal Precipitation ’

Apr. 1 to Apr. 30, 2022

HINONENENCE

> 600% -
=, e == | N {

Figure 1. April Precipitation in the Red River Basin

Data from thdJ.S. Geological SurveyUSGS)indicates that the 2022 peak stage at Fargo was
26.49 fee(ft) on May 14, at a peak flow of about 9,83(bic feet per secondff). The 2022 peak
flow wasthe 26" highest peak recorded out of 120 years of peak flow reaidfdrgo. Bta shows

a 2022 peak stage of 46.47At Grand Forks on April 26. The 64,800 cfs peak flow also occurred
on April 26 andwasthe 10" highest peak flow recorded at Grand Forks, out of 140 years of peak
flow record.The peak at Emerson was 81,600 cfs (2310 cms) on Mago&esponding
approximately to a 3@ear event. The peak flow at the Red River Floodway inlet occurred on May
13" at 85,000 cfs (2,406 cms) which was tHeghestpeak in the period of record.
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TheRed RiverFloodway was operated for two periods. The first operation period was relatively
short (from April 8to April 15) in response to moderate flooding from the spring melt. A series of
subsequent snow and rainfall events caused major flooding along the Red River and the floodway
was put back into operation from April 23 to June 16. The peak at James Ave. Stationijped/

was 19 ft (James Avenue datum) on April 30. Without floodway operdhtierpeak at James

Avenue would haveeen27.6 ft. Intotal, the floodway was operated for 61 days.

Summer 2022

Summer precipitation in the Red River basin ethfom below normal to above normélith the
exception of some isolated rain events, river levels on the mainstem Red River and its tributaries
recededsteadily from their peaks in Mayhe river flows refiecedthe generally drier conditions
experienced in June and Jgtpmpared to April and May) and flows along the Red River
mainstem were generally into the normal range by the end of summer and eéfigteag 2)

100,000

10,000

1,000

100

Daily Average Discharge, in cubic feet per second

10

== Much Above Normal (90th percentile-highest) === Above Normal (75-90th percentile) Disclaimer: Hydrometric data are obtained from Water

s Normal (25-75th percentile) mmmm Below Normal (10-25th percentile) Survey of Canada. Near rdiahe data are preliminary
. . and subject to change upon review.

= Much Below Normal (lowest-10th percentile) === Median Period of Record1912-2023; 050C001

== Observed Flow Flows are regulated.

Figure2. Average daily discharge the Red River at Emerson for 202dd 202.

119

International Red River Watershed Boagdf"Annual Progress Repoit iOctober 2023



E-4 Department of Fisheries and Oceans

International Red River Watershed BoaB#"Annual Progress Repait iOctober 2023

120



International Red River Watershed Board
Agency Report Fisheries & Oceans Canada
June 2023

Fisheries & Oceans Canada (DFO) has a continuing role in the Red River Basin. The International
Red River Watershed Board comprises of members of the Aquatic Ecosystems Committee (Dr.
Patricia Ramlal (cehair), Doug Watkinson, and Dr. Lee Gutowsky) arelilydrology

Committee (Dr. Haitham Ghamry). Changes in the Department have lead to the formation of the
Ontario and Prairies Region, which is mainly focused on freshwater issues. It is currently unclear
when this region will be operationally separated fthmArctic Region.

DFO participates in collaborative efforts on Lake Winnipeg and the Red River Basin including the
following:

1 Signed Memorandum of Understanding (MOU) with the Province of Manitoba to work
together on the Fisheries Advisory Committee.

1 Participant in the Environment and Climate Change Calatdtoba MOU; member of the
steering committee; member of the science subsidiary agreement committee.

Species at Risk

1 Analysing the movement of Lake Sturgeon and Bigmouth Buffalo, and Channel Catfish (host
of the threatened Mapleleaf mussel): This work is planned to continue until 2025 and may be
extended further. The fieldwork of the 2022 field season was successfutlyated. All
receivers in the Red, Assiniboine, and Winnipeg rivers as well as in Lake Winnipeg have been
visited, data downloaded, and batteries replaced.

1 DFO provides irkind support as required to assist with receiver placement, downloads and
analysis of date from the Assiniboine and Red rivers.

Aquatic Invasive Species
9 DFO is conducting environmental DNA work on Dreissenid mussels in the Lake Winnipeg

basin.
91 DFO is developing eRNA methods to support eDNA activities.

High-Resolution Climat€hange Projections in Support of Aquatic Ecosystem Management in the
Lake Winnipeg Basin (LWB)

1 Proposals will be submitted in the 2023 fiscal year to support this work.
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Fisheries

1 Fish Movement Studies: Three fish movement studies are currently conducted: (1) the Lake
Winnipeg Basin Fish Movement Study including Lake Winnipeg, the Red River, the Lower
Assiniboine River, and the Winnipeg River with Bigmouth Buffalo, BurBttannel Catfish,

Common Carp, Freshwater Drum, Lake Sturgeon, Walleye, and Lake Whitefish as study

species. This is a collaborative effort with State and Provincial agencies; (2) the Upper
Assiniboine River Study in collaboration with the Province of Marat and3) Dauphin River

drainage Lake Whitefish movement study, where detection data are provided to the Manitoba
Transportation and Infrastructure Department via North South Consultants to augment receiver
work. These studies are used to provide science ativareswer Instream Flow Needs, Species

at Risk, Aquatic Invasive Species, and stock protection / management questions. This study is
partofalargersky ear project entitled AEffects of nut
local fish communityn t he Lake Wi nnipeg Basino analyzin
the Lake Winnipeg basin in relation to Aquatic Invasive Species and other environmental

stressors (e.g., climate change, nutrient loads, Instream Flow Needs). In the spring of 2022, 42
Walleye were tagged near Riverton, MB as part of a bioenergetics study.

1 In collaboration with the University of Manitoba: In 2022, DFO collected water and tissue
samples from Bigmouth Buffalo in Manitoba to support&en s hé6s e DNA and trar
work. GENFISH (https://gerfish.ca)j works to determine the location and abundance of
Canadabdts 200+ freshwater fish species, and m
increasing stressors.

1 Offshore Juvenile Fish Survey: DFO is leading the Lake Winnipeg Pelagic Fish Trawls. This
monitoring program has been in place since 2002, and is processing the fish samples from the
R.V.Namao.The 2022 spring, summer and fall survey samples are about 80% processed.

1 The Living Lab project between AAFC, ECC&nd DFO is studying the impact of different
land use practices on the soil health and nutrienbffiand its subsequent effect on the fish
assemblage. A first fish survey was successfully conducted in the summer of 2020. A third fish
survey was completeduring the summer of 2022.

1 A collaborative project (University of Nebraska, DFO, MDNR) led by Dr. Mark Pegg from the
University of Nebraska was supported by the 1JC International Watersheds Initiative through
the IRRWB AEC subcommittee to conduct a telemetry study addressing $ségesand
species conservation questions. Work on this project is described in the Aquatic Ecosystem
Committee report and is currently underway.

DFO participates in the ongoing collaborative efforts on development of an Instream Flow Needs
(IFN) recommendation to help inform low flow decision making/policy in the {C2#fada trans
boundary waters of the Red River Basin including the following:

Estimating preliminary results on the impact of low flows on the aquatic habitat availability and
IFN for various key fishes in the Red River in the trtBosndary area near Emerson, Manitoba.

122

International Red River Watershed BoaB#"Annual Progress Repait iOctober 2023


https://gen-fish.ca/

Investigating the likelihood and duration of low flow periods on the Red River and how often the
Red River Water Supply would potentially operate.

Reviewing water use upstream in Manitoba to determine if water use worsened ecosystem health
conditions during extreme low flows.

Carrying out droughtisk analysis of stochastically generated streamflow for the Red River Basin
to understand the potential for drought conditions along the Red River.

Collaborative USACanada transboundary data collection of Bathymetric Surveys to help inform
the IFN and AEC studies on the Red River are being coordinated. The bathymetric work is being
done on the Red River south of the Canadian border, about 444 ieglinrthe USA (the length

of the Bois de Sioux and Red River main stem from White Rock Dam to the Canadian border)
down to Lake Winnipeg.
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Environment and Environnement et
I*I Climate Change Canada  Changement climatique Canada Cana,da

ECCCAgency Report to the IRRWB, August 2023

Update to the International Red River Watershed Board on Environment and Climate Change
Canadads Freshwater Activities

KEY DEPARTMENTAL UPDATES (August 2023)
Mandate and Priorities related to Freshwater

Recognizing a clean and safe freshwater supply is essential to tHeewmgllof Canadians, the health

and sustainability of the environment, and to the economy, the Government of Canada committed to
the creation of a Canada Water Agency and a strengthifemstiwater Action Plan. Once fully
established, the Canada Water Agency will advance the modernizationGdribda Water Adio
reflect Canadadés freshwater reality, including

Budget 2023 announced significant investment in fresh water in Canada, including:

1 $650M over ten years, starting in 2028, to support monitoring, assessment, and restoration
work in the Great Lakes, Lake Winnipeg, Lake of the Woods, St. Lawrence River, Fraser River,
Saint John River, Mackenzie River, and Lake Simcoe t (Note thatthdint includes the
$420M announced by the Prime Minister for the Great Lakes, part of a renewed joint commitment
to preserving and restoring these critical waters, building on 50 years of daSada
collaboration).

1 $22.6 million over three years, starting in 2828 to support better coordination of efforts to
protect fresh water across Canada.

1 $85.1 million over five years, starting in 2023, and $21 million ongoing thereafter to support
the creation of a Canada Water Agency

Through Budget 2023, Canada also committed to the involvement of Indigenous Peoples in the
implementation of the Freshwater Action Plan, through greater engagement, and seeking Indigenous

advisory expertise, especi al layt efrr ocna rwo neerns ow hi on
communities.
Canada Water Agency

1 The Canada Water Agency was established as Branch within Environment and Climate
Change Canada (ECCC) in June 2023. By the end of 2023, the government will introduce
legislation that will fully establish the Canada Water Agency as a standalone Agency.

1 The CWA will advance freshwater protection and management in Canada by providing
leadership for federal action on water and facilitating effective fedetboration, and
improving coordination and collaboration with provinces, territories, and Indigenous Peoples
to proactively address national, and regional transboundary, freshwater challenges and

opportunities.
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1 Headquartered in Winnipeg, the Agency will be regionally responsive, including advancing
delivery of Freshwater Ecosystems Initiatives in Lake Winnipeg, Lake of the Woods, Great
Lakes, and other waterbodies of national significance across the country.

PROGRAM UPDATES
Lake Winnipeg Basin Program

Grants and Contribution Funding
A In 2022/23, the Lake Winnipeg Basin Program invested $1.6 Million in 25 paeaher
projects to accelerate nutrient reduction, advance collaborative governance, and enhance
Indigenous engagement and leadership in freshwater management. Since 2017, &nada h
invested over $10 million dollars in stakeholder led action. The next call for proposals is
anticipated in winter/spring 2023/2024.

Ongoing Collaborative Arrangements with other Government Departments
ECCC support is ongoing for:

A CanadaVlanitoba MOU Respecting Lake Winnipeg and its Basin (20@26) i
Collaborative efforts through the MOU are coordinated through the Caviadiégoba MOU
Steering Committee

A A Science Subsidiary Arrangement to the MOU is belegeloped to identify priorities for
science activities and help coordinate comprehensive reporting, monitoring, research, and
communication activities, maximize synergies, and avoid duplication.

A Indigenous engagement is a priority for the Carddaitoba MOU Steering Committee,
with an engagement session was held March 2023 with several Indigenous organizations to
help inform future approaches and opportunities that s inclusion of Indigenousgeaad!
knowl edge in the committeebs wor k.

Lake Winnipeg Science Plan

A The LWBP Science Plan includes four priority areas:
0 reporting on progress towards restoring a healthy Lake Winnipeg
0 monitoring to assess status and track changes
o research on nutrient sources and transport pathways to the lake
o research on lake ecosystem components to achieve a sustainable nutrient balance

A In 2022/23, Environment and Climate Change Canada (ECCC) collected nutrient
concentration and load data during spring runoff and summer rainfall events at five sites in
Lake Winnipeg Basin. These sites were decommissioned in fall 2022 with a total t&# 80 si
years of data collected. The data set includes extremes of flood and drought and a range of
fertilizer and manure management practices. Initial analyses show that hydrological drivers
have a greater influence on downstream nutrient loading than &artiianagement, but
poorly timed or excessive nutrient applications can result in increased off target transport.
Management of ditch vegetation may provide an opportunity to reduce downstream losses.

A Collaborative research on potential of variable rates of manure and phosphorus fertilizer to
reduce nutrient losses in runoff is continuing in 2023/2024. The first stage of this research is
to determine drivers of soil phosphodistribution in the landscape. Phosphorus hotspots in
hydrologically active areas could then be prescribed a lower rate of fertilizer application.

A The development of binational Bayesian SPAtially Referenced Regressions on Watershed
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attributes (SPARROW) model for the RAdsiniboine River Basin is ongoing.

A Researchers updated critical sources areas and main tributary nutrient loadings in the Red
River Basin (RRB) and assessed a suite of BMP scenarios with the updated Red River Basin
Soil and Water Assessment Tool (SWAT) model. The Assiniboine River BasiB)(AR
SWAT model was recalibrated and validation of the model based on extended climate data
(19882017) and observed flow and water quality data at monitoring stations is complete.

A Researchers assessed the impact of climate change on flow, sediment, and nutrient loadings
from the Red and Assiniboine River Basin to the Lake of Winnipeg based on the calibrated
RRB and ARB SWAT models with seven letgrm GCM climate change scenario9%0
2100).

A Researchers evaluated letegm nutrient (Total Phosphorus, Total Nitrogen) and suspended
solids (TSS) concentrations, loads, and yields in the Canadian portion of the Lake Winnipeg
Basin.

A Sediment cores were collected for analysis of phosphorus and its fractions as a nutrient source
along a gradient of nutrieqproducing activities, such as agricultural and sewage effluent
(this data is being analyzed).

A Remotely sensed al gal bl oom products cont i |
through a neareattime web portal, weekly email bulletins, and annual summary reports.
The bloom of 2022 peaked at a spatial extent of 10,700 km2(43% of lake area) with a
maximum severity observed on August 25. The 2023 bloom began in the North Basin around
July 23rdand as of August 13thhas reached a spatial extent of 10,345km 2, tracking above
the long term median for the time of year. Field campaigns were conductedust2023
to validate satellite bloom retrievals and contribute to new bloom community composition
algorithm development. Work is ongoing to complete a lsiggde validation of retrievals
using historical provincial monitoring data and investigate mitri@eading responses, in
order to update the analysis being carried out by Binding et al. (2018) which covered the
period 20022011.

A Remotely sensed Secchi disk depth retrievals have been validated and used to report on long
term changes in water clarity on Lake Winnipeg since 1998. Results capture a marked
increase in water clarity since 2012 (manuscript in prep).

A A high-resolution 3D hydrodynamiecological model (AEM3D) for the lake is under
development. The yeaound simulation of hydrodynamics is complete and ECCC has
started to conduct multiear modelling with the ecological modelling integrated. The inputs
from different sources including monitoring data, outputs from watershed modedyata
models, and remote sensing tools are gathered to drive the model. The calibration and
validation of tempespatial variability of ice, dissolved oxygen (DO), nutrge(e.g., Total
Phosphorus, Total Nitrogen), total suspended solid (TSS), and chlorophyll a is ongoing.

Water Quality Monitoring

International longterm monitoring is ongoing at 4 sites (Red River at Emerson, Pembina

River at Windygates, Souris River at Westhope, North Dakota and at Sherwood, North

Dakota)

A Red River Emerson Automated Station
o Continuously monitored, hourly water quality data is now available for public access

on the federal open data portal: https://data
donnees.ec.gc.ca/data/substances/monitor/autotfratkelvaterquality-

monitoringandsurveillancedata. Data files for thed®l River are those with station
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ID MAO50CO0001.
o0 The portal has been updated with Red River data from-2028. Historic data dating
back to 1971 is also available.
1 LakeWinnipeg Nearshore Monitoring
o Two water quality monitoring surveys were successfully completed in spring and summer
2023 with a fall survey planned. Surveys visited the north and south basin, andlNetley
Marsh.
o The backlog of biological samples has been analyzed by contract laboratories; data
interpretation is underway.
1 Lake Winnipeg Eastern Tributary Monitoring
o Monitoring of four rivers (Manigotagan, Bloodvein, Pigeon, and Berens) was conducted
between 201-2023.
1 Ongoingcollaborations on Lake Winnipeglated work include:
0 Manitoba Environment, Climate and Parks (MorisoE)CCC partnered with Manitoba to
carry out undefce winter water quality sampling. Helicopter surveys in the North & South
Basin were carried out in Feb/March 2023.
0 ECCCled research (Binding) WQMS conducts ground truthing of remotely sensed
harmful algal blooms.
0 ECCCled research (Zastep&)Toxin and taxonomic samples are collected by WQMS
when cyanobacterial blooms are encountered.
o0 Manitoba Environment and Climate (Morisérngamples for cyanobacterial cell count and
microcystin analysis collected when blooms encountered.
o University of Manitoba (Goldsborough) and Red River Basin Commisdietley-Libau
Marsh channel measurements and incidental biological samples provided to inform wetland
restoration plans.
0 Lake Winnipeg Foundation / Lake Winnipeg Research Consortium (StaintdiQMS
has provided irkind support in the form of a decommissioned nutrient autoanalyzer. LWF is
investigating whether this device can be rehabilitated / repurposed for instadladiard the
MV Namao, which would allow for real time continuous nutrient monitoring during cruises
of Lake Winnipeg.

National Hydrological Services (NHS)

ECCC is mandated to monitor and provide advice on domestic and international transboundary water

|l evels and flows in Canadads inland waters, a
mandate through two stdxtivities: National Hydrometric Progranand Inter-jurisdictional Water
Management.

National Hydrometric Program (NHP)

1 Working in partnership with provincial governments, NHP collects, analyzes, interprets and
disseminates (in real time) hydrometric (i.e., water quantity) monitoring data and services.
0 88 active and 65 discontinued (archival) hydrometric stations within the Canadian portion
of the Red River Watershed.
0 56 active and 51 discontinued (archival) hydrometric stations in the Canadian portion of
the Souris River Watershed.
0 26 active and 47 discontinued (archival) hydrometric stations in the Canadian portion of
the RainyLake of the Woods Watershed.
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Flood Hazard Identification and Mapping Program (FHIMP)

T

In 2021, the Government of Canada initiated the new Flood Hazard Identification and
Mapping Program (FHIMP) to help Canadians better plan and prepare for future flood events.
FHIMP was recently extended as part of the National Adaptation Strategy. FHEV&ins
initiative between Natural Resources Canada (NRCan), Environment and Climate Change
Canada, and Public Safety Canada, to work with provinces and territories to complete flood
maps for higherisk areas in Canada.

The FHIMP aims to help Canadians better plan and prepare for future floods, to complete
flood hazard maps of higher risk areasCanada and make this flood hazard information
accessible. The program will provide flood data and maps to support flood prevention,
mitigation, response, and planning activities for communities in Canada at higher risk of
flooding.

ECCC is an integral partner in the FHIMP; it provides kiglality data, science, and
engineering support and guidance to the provinces and territories, NRCan, and Public Safety
Canada to ensure that flood maps are scientifically valid and provide rofmrstation for
decisionmakers.

Inter -jurisdictional Water Management
ECCCb6s domesti c a-reldtedacivitesinclade:i on al board

Prairie Province Water Board (PPWB)

T

The mandate of the PPWB is to ensure that transboundary waters in the Prairie region are
protected and equitably shared as per the Master Agreement on Apportionment. The Board
serves as a forum for cooperative water management.

The PPWB is completing a final review of
approved, will become part of the Master Agreement on Apportionment (MAA). Schedule F
is a comprehensive framework for the collaborative management of transboundagysaquif
and groundwater. Risk Informed Management will be used as a guiding approach to structure
and clarify the way the Parties will work together to achieve the objectives of Schedule F.
The Board is a significant supporting partner of a University of Regina Climate Change
Adaptation Project investigating the governance and management practices of selected river
basins in Canada and Latin America. The PPWB is one of many national andtinteal
partners.

International Joint Commission

T

Through the Water Quality Monitoring and Surveillance Program and the National
Hydrometric Service (NHS), ECCC provides technical and secretariat support to domestic
and international water management boards to assist the Government of Canada in meeting
its mandated obligations under the Department of Environment Act, International Boundary
Waters Treaty Act and water quality and quantity monitoring agreements.

Through a MOU with the International Joint Commission (IJC), the NHS works in
conjunction with US agencies to provide ongoing coordination and advice for water
management and apportionment, and during major flood and drought events. The NHS also
provides lydrological and hydraulics engineering expertise to assess environmental impacts
and cumulative effects of proposed projects under the Canadian Impact Assessment Act and
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manages licensing for activities that may alter the flow of rivers flowing into the United States
in accordance with the International River Improvement Act. Additionally, the NHS also
participates on neRJC Boards and Committees such as the Internaticrad of the Woods
Control Board (ILWCB) and houses the secretariat of the domestic Lake of the Woods
Control Board.

1 ECCC continues to provide engineering and technical support to the many IJC water boards
and committees across the entire international border. In the Hudson Bay and Mississippi
Drainage Basin this includes from west to east: the Accredited Officers $t.th&ary-Milk
Rivers, the International Souris River Board; the International Red River Watershed Board;
and the International Rairlyake of the Woods Watershed Board. In the spring of 2022,
drought conditions in the southern Prairie region persistethane were concerns with low
flows in the Poplar, Souris and Red River watersheds.

International Red River Watershed Board (IRRWB)

T Phase one of a project entitled, ABuilding
Il nternati onal Red River Basino has been co
Indigenous Task Team. Findings and recommendations, informed by the Indidésimns
Roundtable held in January were presented to the Board in May 2023. The Task Team is now
planning for future phases/next steps including the implementation of recommendations
coming out of Phase 1.

1 A strategic planning session is being planned for August 2023 as a-fgiloovthe Directive
issued by the 1JC to the Board in May 2022 and to inform the future work/governance of the
board.

1 The IRRWB, including ECCC staff, attended the 1JC spring appearance in Washington and
provided an update on its work and a plan for updatingyesaB workplan.

1 A major milestone in 2022 was the approval by Canada and the United States of four new
water quality objectives for nitrogen and phosphorus. Development of the objectives was
completed by the IRRWB Water Quality Committee over a period of approximately 9 years
with the Board recommending the adoption of these objectives to the IJC in 2019.

1 The Pembina River Task Team (PRTT) was formalinregated in November 2022. It had
been inactive since the beginning of COVID. The reactivated team held its first meeting
in North Dakota in early January 2023. As in the past, the Governor of NdttteDand the
Premier of Manitoba play the lead role, including the appointment of Task Team members.
The IRRWB CeChairs have been invited to participate in the Task Team.

International Souris River Board (ISRB)
1 Discussions are still ongoing to finalize the restructuring of the ISRB following a revised
Directive by the IJC. Currently, 11 out of 14 Board members have been identified by the 1JC.
The populating of Committees supporting the work of the Board has bEgeifirst meeting
of the new Board was held February 28, 2023 in Estevan, Saskatchewan. The annual summer
meeting of the Board was held was held June 27, 2023 in Minot, North Dakota.
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The IRRWAR at its January 2008 meetingstablished the Lower Pembina Task Team (LPTT). The
mandate of this Task Team was to develop a scibased solution(s) to mitigate flooding in the

lower Pembina River Basin (Figuig. A significant milestone for the IRRB was the completion of

the LPTT Report. The LPTT has overseen the completion of a thqgeased International
Watersheds Initiatives (I W) study report ent
Pembina Rier Flood Plains with the Telema 2 D Hy dr o dy Alathnde phaddoad thd 0 .
study were conducted by the National Research Council (NRC). Based on the results of the modelling
effort, the LPTT developed a document titled,
thelowerP e mb i na Ri These LPBTaepaorta foom the three phases were then presented to
the Board and subsequently accepted by theTi€ .reports, the model and animations have also
been made public.

One of the recommendations provided by the IJC to Governments was to establish a Task Team to
work towards a binational solution to help manage the flooding issues in the PembinaB2asid.

on this recommendation, the Governor of ND and the Premieraniitbba have each assigned 5
members and have created the Pembina River Task Team. IRRBa® have also been included

as members of the Task Team in addition to the 10 Task Team members. The committee was active
from 2013 to 2015 and Committee meetimge facilitated by the Red River Basin Commission.

The committee was working on recommendations to provide to the Governor and Premier but, the
work has halted when the court case surrounding Pembina River flooding went to trial in the Federal
Court of Ganada.

Two additional phases of the Telemac 2D were completed to support the committee work. The
additional modelling provided additional scenarios key to the committees work and to investigate
culvert configurations for the potential raising of Hwy 18 near Nellie

The National Hydraulics Centre has developed a Pembina Interactive Visualization Tool in
2016/2017 to assist in viewing flood inundation areas for various scenarios modeled with the
Telemac 2D model for the Lower Pembina River aviaious scenarios are shown and can be
compared using a split screen Vvisualization. The tool is available Hdtp:
/[pyla.canadacentral.cloudapp.azure.com:#8B8ftler Dike Lawsuit

After the judge ruled that the Canadian Federal Court did not have jurisdiction to hear the lawsuit,
an application for leave to appeal was submitted to the Supreme Court of Canada in August
2017. The applicants are requesting to appeal the Canadian Federal Court and the Canadian Federal
Court of Appeal concerning the determination that the Federal damot have any jurisdiction

to hear the issues concerning the border dike located near the Lower PembindrRDe&cember

2017, the Supreme Court Ganada dismissed the leave application for appeal of the Federal judge
decision concerning whether the border dike lawsuit could be heard in Federal court.

Pembina River Basin Task Team

In June 2017, the Red River Basin Commission sent letters to North Dakota and Maegobsating

if there was interest in fengaging th&embina River Basin Task Team. Both responded favourably
and scheduled a meeting teastablish the work of the committee. Meetings were held in June 2019
in Gretna, MB, and in November 2019 in Pembina, ND. The Red River Basin Commission facilitated

themeetings.A summary of the history of the issues along the border, previous studies completed to
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analyze the problems and potential solutions, and the progress from the previous task team were
presented.

Additional meetings of the Task Team weneticipated buivere delayed because of the border
closure due t€OVID-19. It was felt that the discussion was at a critical stage, wher¢otéaee
communication was essential. If the borders are able to open, it is expected that discussion for the
next meeting will get underway. Because of the delay, an update meetheership may also be
needed.

After the subsience of the extensive spring flooding in 2022, both ND and MB executive offices
sought to reenergize the discussion. The RRBC was able to confirm interest from both the Pembina
County Commission and the Pembina Water Board to have representation askhieeam. It is
anticipated that appointments by the Premier and Governor can be completed in time for a meeting
in the late fall of 2022.
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The current Pembina River Task Team (reconstituted in late 2022 dioeport to the IRRVB. It
was created by and reports to Govts (ND and MB).clineentchair is Red River Basin Commission
(Ted Rieste). So too was the previous iteration, the-@a@vid one that did a draft repofithe Task
team reconvened officially in late 2022 (includes IRRWB@irs) and met early January 2023.

Prior to both these iterations, there was an even earlier tiree.ower Pembina River Flood Task
Forcewas created by the IREB to do a hydrologic study/modeling of flooding in the Pembina
watershed for the BoardVost if not all of the IRRB COH members were on the tedine IRRB
gave the results to the 1IJCIC passed them on to govtsltimately, this led to the creation of the
abovementioned Pembina River Task Team.
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The IRRWB recognizes the importance of collaboration with Indigenous peoples as the traditional
owners and stewards of the land. The health of the river basin has a particular significance for the
cultures, traditions, and wetleing of Tribal Nations, Fat Nations and the Red River Métis.

Indigenous peoples also have much to contribute to the sound stewardship of this shared watershed.

The Indigenous Collaboration Project was initiated in 2021 and is intended to build and strengthen
relations with Tribal Nations, First Nations, the Red River Métis and institutions and cotiesiu

in the Red River Basithis includes examining ways that the IRRWB can better work with
Indigenous partners in the futur&€he project draws inspiration from other 1JC boards including

the International Rain{.ake of the Woods Watershed Board and the Souris River Study Board

who have actively engaged Indigenaagions in their work.

To support this initiative,ralndigenous Collaboratiohask Teanwith representation from both
Canada and the U.®as appointed by the IRRWB at the August 2021 Board Meeting to provide
oversight and leadership on Indigenous engagement and collaboration including the
implementation of the Indigenous Collaboration Projéat. Indigenous Working Grouwas also
formed to assist with building relationships and leveraging networks to support planning efforts for
working sessions/workshops with Indigenous Na&iocommunities.

The Indigenous Task Team held its first Roundtable meeting on January 2623 in Winnipeg,
Manitoba.Key findings and recommendations were presented to the Board. Four of the thirteen
recommendations were approved by the Board at its meeting held on August 31, 2023 in Detroit
Lakes, Minnesota. The remaining nine recommendations will be discussed bwitieédomake
decisions.The Final reporthat was submittetb the IRRWB from théask Teamis shown below.
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Indigenous NationsRoundtable
International Red River Watershed Board (IRRWB)

of the International Joint Commission (1JC)
January 16 and 17, 2023
Winnipeg, Manitoba

Prepared by:
Celeste McKay Consulting Inc.
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Introduction

The International Joint Commission (t3€) has been tasked with responsibilities under the
Boundary Waters Treaty. Recognizing that Indigerfeaaples are inherent right®lders, the 1JC
is seeking to involve Indigenot&oples in a more respectful, fulsome way.

Established in April 2000he International Red River Watershed Board (fRRWB) is a
relatively new structure within the [J8at has the mandate ttelp resolve transboundary disputes
regarding the waters and aquatic ecosystem of the Red River, its tributaries, and. aquifers

Thepurpose of the Indigenous Nations Roundtable was to provide an opportunity for First Nations,
Red River Métis and Tribal Nations whose territories are located in the Red River Watershed Basin
to come together to discuss their priorities related t0RR&VB, and the IJC more broadly.

The results of the Indigenous Nations Roundtable can inbmportunites for the IJC and the
IRRWB to explore new models for partnership and collaboration with First Nations, Red River
Métis, and Tribal Nations with rights in respect to the management of the Red River Watershed.

Roundtable Meeting Summary

This Roundtable brought together 38 participants, including representatives of Indigenous Nations
from both sides of the Canatilnited States border who traditional territory is located within the

Red River Watershed, including participants from the Southe Chi ef s Or gani zati
Métis Federatiofi the National Government of the Red River Métis as well as Tribal Nations. A
Commissioner from the IJC and members of the IRRWB were also present.

A Dawn Pipe Ceremonywasperformed by Arion Poitraffsite.

Opening Prayerswere offered by Elders Norman Meade amary MaytwayashingElder

Norman Meade welcomaghrticipants to the homeland of the Red River Métis and offered a
moment of silenceneldin recognition of Joe Keepeat Cree leader and advocate for water rights
for decades

Opening Remarkswer e provided by Grand Chief Jerry Dar
Organization. He acknowledged water as a living being with rights and ceremonial significance

that need to be respected. Grand Chief Daniels also spoke to the need to ensure broad public
understanding of the science behind water treatment. Grand Chief Daniels outlined three priorities:

1 The need fohigh transboundary water quality protection standards;

1 The need to implement adaptive measures to address climate change impacts, including
flooding; and

1 The need to determine how best to guarantee meaningful collaboration going forward.
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Chief Gordon BlueskyBrokenhead Ojibway Nation, Treatywelcomed participants tihe

Territory, and spoke to the significance of water within the Territory. He acknowledged Elder
Meadeds reference to Shoal Lake 40, who cannot
traditional waters because of how Lake Winnipeg has been developed. c o mmuni t yés s
provides one example of why stronger water protections are needed. Chief Bluesky noted that since
colonization Indigenous Peoples of Treatlyalve faced water impacts. He acknowledged the

International Joint Commission's efforts, but emphasized that more work is needed to acknowledge
Treaty 1, and ensure meaningful solutions that make a difference, for the Nations immediately
impacted by the U&anada border, but also for those beyond since water continues to flow and

travel elsewhere, for now and for future generations.

Introductory Remarks by IRRWB Board Members Annette Trimbee and April Walker

April Walker and Dr. Annette Trimbee, new Board members appointed in April 2021, noted their
recent appointment as Indigenous representatives. Introductions were made and both shared their
commitment to working with the Board, as well as their intereshderstanding current neeaisd
prioritiesof Indigenous Nations. They highlighted that they would like to hearthey can

support the Board in taking a holistic approach to water management, centering the voices and
differing experiences dhdigenous Peoples whose territory is located bipgtream and
downstreanirom the Red River Watershed

Overview of the IRRWB and the 1JC by Henry Lickers, Haudenosaunee, IJC Commissioner

Commissioner Henry Lickers spoke about Haudenosaunee cultural knowledge about water and
how it aligns with what others have shared. He shared that as a biologist and as the first Indigenous
IJC Commissioner, he is working as a Commissioner under his péesahprofessional expertise.

Commissioner Lickers provided an overview of the, i€ludingits mandate, way of working,
and recent work, including the international watersheds initiative, and work to collaborate with
IndigenousPeoples. Commissioner Lickers emphasized that the IJC is still learning how to
effectively communicate and work with IndigendRepples. Heexpressed an interest in hearing
from participants about thepriorities and ideaen how collaboration can best proceed.

Infollow-up t o Commi ssi oner Li cdiseussodpepodwheretheg at i on t
following views were shared:

A In response to a question for clarification on how the 1JC ensures consultation is not just a
box-checking exercise, Commissions Lickers noted that Commissioners are appointed by
the Prime Minister of Canada or the US President. They areplaekd to pus for
response to concerns raised by Indigerfaaples.

Aln response to a q lneaddtessioglongstaraing diffitutties fot J Cos r
traditional land users to engage in ldmked activities because of harassment and impacts
from private lanebwners, including agricultural reoff leading to algae blooms,
Commissioner Lickers acknowledged the frustratide furthemoted that the current
Commissioners are passionate about water and need to keep the pressure on for action.
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A In response to a question about whether there has been any push to give the I1JC more
Aiteetho, Commissioner Lickers noted that mo
the impact of past research groups established acroGsdahtakes that have contributed
to current water quality agreements, and the need for similar organizing and collaboration
to create change.

Aln response to a question about youth invol
Lickers emphasized the importance of sharing knowledge with youth and spoke to his plans
to be a teacher when he retires from the 1JC.

Roundtable Discussion: What relationships do the First Nations, the Red River Métis, and
the Tribal Nations want to establish with the IRRWB? And the 1JC?

Participants discussed the need for:

A Meaningful engagement and early consultation, as wedamgnition of traditional laws,
territories, sovereignty, hereditary responsibilities, and Treaty rights.

A Enforcement against people who are destroying the waters.

Noting that the IJC is a Canatlks exclusive relationship that subtly attaches Indigenous relations,
participants expressed that tBeard musmake greater effort® recognize IndigenolBe o p | e s 0
laws and knowledgdarticipants also discussed the importance of avoidindrnuhgeneity

approaches to collaboration

The MMF clarified that they would prefer the IJC tmappear to advocate on their behélis
important that there be due recognitiortted MMF asthe official voice for any Red River Métis
concerns.

Roundtable Discussion: What have been the barriers to past involvement with the IRRWB
and the 1JC? How can these barriers be removed?

Participants discussed challenges, alongside some solutions or approaches to these chhikenges
included for example: how colonized views could be addressed by bringing in traditional
knowledge and centering Indigendeso pl es & v oi ces and e xcpltaralt i s e ;
communication could be addressed by usingway knowledge sharing; how lack of youth
involvement could be addressed by creating opportunities for youth.

The need to work across many jurisdictions was also emphasized as a key challenge, and one that
particularly impacted on enforceability when ensuring action to address Indigenous concerns.
Participants also noted that the current approach to water manadsnveorking across

provincial boundaries was ineffective, and that water basin boundaries offered a better approach for
watershed management.
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Panel ofExperts from the Tribal Nations, the Red River MRis, and the First Nations

Experts shared priorities and concerns of the First Nations, the Red River Métis and the Tribal
Nations in respect to the protection and management of the Red River Watershed Basin.

Richard Monette, Turtle Mountain Band Chippewa Indians, spoke about the competing legal
systems in the US that determine how water is allocated: prior appropriation and riparian systems.
The former allocates water based on proximity of those who own &xidothe water in

guestion, and the latter is based on a-fisst basis. Both systems fail to consider larger dynamics

of shared use, and different states prioritize different systems. He emphasized the need to
determine a balance between collectivatiestand the individual people who use or rely on a

water system, while navigating different cultures of water use.

Connor Staub and Riley Bartehet Manitoba Métis Federatioprovidedan overview of the Red
River and the Red River Métis and their ongoing relationship to the environment. They shared the
following Red River Métis priorities areas follows:

A Capacity support to engage Red River Métis Citizens;
A lnvolvement in th@d RRB6S ongoing worKk
A Flood and drought mitigation.

The MMF shared further details on ongoing work to support intergenerational knowrizoisfer,
including identifying Elders annowledgeKeepes who areable to work with youth out on the

land during activities such as blueberry surveys and water sampling. The water testing work is still
a pilot project, and there is interest in buildRgd RiverMétis water testing databases to ensure
community data ownership and access.

Later in the dayChief Gordon Bluesky spoke about the history of Treaty 1 and the long struggle to
ensure community members can exercise their Treaty rights, including long struggles regarding
water rights and sovereignty. He also spoke abouigdpléd bng history with the waters of

Treaty 1, including predating the Treaty. Now, most of the Territory has been turned into farmland
and municipalities, all changes made without Indigenous input, and all impacting on the ability to
maintain the lands and weais and continue practicing traditional livelihoods. Chief Bluesky
emphasized the importance of a role for Treaty 1 in working with the 1JC to strategize and come up
with solutions, but also asked for understanding as his community, and many otheis, work
simultaneously address other pressing issues such as housing, substance use, and suicide.

Participants discussehe restrictions and challenges to upholding Indigefreus p| es 6 wat er
given current legal regimes in Canada and the US, at the federal and at the state/province level.
Further, participants notdte historic role of the 1JC in failing to uphdtue rights ofindigenous

Peoples on both sides of the border, and the need for a firm commitment to address Indigenous

P e o pdorecerrts.

Participants considered different strategies for promoting IndigdP@usp | e s 6 v osinces an.
the context of international, trati®undary water issues, including:
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Promoting consultation and consent requirements;

Referencing historic Treaty promises; and

Referencing th&N Declaration on the Rights of Indigenous Peopldsich

underscores the rights of Indigend®mples totheirtraditional territoriesas

opposed to defining Indigenous Peopl esbd
they have been displaced.

> v

Roundtable Discussion: What elements are necessary to make partnership with the IRRWB
and the 1JC effective on a longterm basis?

Participants discussed the need for respect and équatgievelop concepts and tools in a

meaningful way and ensure the Board is listening to all parties, especially Indigenous groups and
traditional knowledge holders. Indigenous knowledge and spititsiiould be centered, not side
lined, and IndigenouBeoples should be involved in all aspects of wankdresearclttarried oubn

their land (e.g., data collection, data analysis, and communica@ibparticular importanceyork
should be done to effeeely communicate any findings back to communities to ensure
accessibility of research findings, for example, through partnerships with Indigenous
communicators.

The need for more representatioriradigenousvomen orWatesshed Bards, as well as
intergenerational representation from Indigenous Nations was also underscored in discussion. In
terms of encouraging youth involvement, participants noted the need to create opportunities for
youth through capacity building and improved access to education. Participants also flagged the
need for increased funding to support access to international opjiegwand grants.

Participants emphasized the importance of moving away from consultation toward meaningful
inclusion in decisiofmaking, and for engagement with Indigen®esples, to understand the
unique and overlapping priorities within and across communities.

Participants also discussed the need to ensure
safe spaces, including by allocating adequate time for ceremony and discussion.

Closing Remarksi April Walker

April Walker expressed hope for a future of Indigenous people working with the IJC, of the

creation of an Indigenous Peoples board that includes Elders and youth, as well as the guidance of
women to ensure the work proceeds in right direction for watéegiron.She thanked all

participants for sharing their perspectives during the rich discussion that took place.

Closing Prayersby EldersMeade and Maytwayashirigpm the Territory
Conclusion

Support for IndigenouB e o pdpmaadhes to water management is needed.

Water is important to everything in life and connected to many rights issues. Water also carries
unique spiritual significance for many Indigendreoples. Indigenous water knowledge, as well as
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IndigenousPe o0 p | e s Ohipstewaierthave moshistorically been reflected in Canadian or US
water governance, and instead have actively been harmed and suppressed.

The 1JC itself has been amstrument oimplemening colonial law and policy. Moving forward,
the IRRWB will seek tavork with the IJG and beingaccountable for taking a new approach that
respectsherights and knowledgef Indigenous Peoples

Respect for Indigenous ways of knowing must include recognition of the importance of
intergenerational knowledge transfer and support for youth involvement; an approach to water
management based dwer basins and the free movement of water across colonial borders; and
measures to ensure research and data collection give back directly to communities instead of
replicating extractive colonial dynamics.

IndigenousPeoples have specific responsibilities as well as rights when it comes to water that also
need to be recognized and respected. For example, the role of women as water protectors must be
upheld.

This Roundtable is a first step in a new relationship based on mutual respect and partnership that
must continue to be pursued.
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Appendix I: Agenda

JANUARY 16, 2023 (afternoon session)

DAY 1

6:00 am Dawn Ceremonyfrom a Tribal Nation (remotely Nation TBC)

1:00 pm Opening Prayersby Elders from the territory, Mary Maytwayashing and
Norman Meade

1:15 pm Opening RemarksSouthern Chiefs Organization Grand Chief Daniels,
Treaty 1 Chief Gord Bluesky

1:45 pm Introductory Remarks by IRRWB board members Annette Trimbee and
April Walker
To set out the purpose of the workshop to participants, as well as an
overview of the meeting and any necessary housekeeping tasks.

2:00 pm Overview of the IRRWB and the 1IJC by Henry Lickers, Haudenosaunee,
Commissioner, International Joint Commission

2:30 pm Question and Answer Period

2:45 pm Nutrition Break

3:00 pm Roundtable Discussion
Key Questions:
What relationship to First Nations, the Red River Métis and Tribal Nations
want to establish with the IRRWB? And the IJC.
What have been the barriers to past involvement with the IRRWB and the
IJC? How can these barriers be removed?

4:00 pm Summary of the day

4:20 pm Closing Prayers

Adjournment
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JANUARY 17, 2023 (morning session)

DAY 2
8:30 am

8:45 am

10:00 am
10:30 am

10:45 am

11:50 am
12:00 pm

12:10 pm

Opening Prayer

Panel of Experts from the Tribal Nations, the Red River Métis and the
First Nations: Chief Gord Bluesky (Brokenhead Ojibway Nation), Richard
Monette TBC (Turtle Mountain Band of Chippewa) and Connor Staub and
Riley Bartel (Red River Métis)

Question and Answer Period with Keynote Speakers

Health Break

Roundtable Discussion

Key Questions:

What elements are necessary to make partnership with the IRRWB and the
IJC effective on a longerm basis? Consider procedural and structural
changes.

Closing Prayersby Elders from the Territory

Adjournment

Meet and Greet with IJC Commissioners and International Red River
Watershed Board Members

The Meet and Greet will take place in the Broadway Room, Fort Gary Hotel.
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Appendix II: Participant List

|IJC Representatives
Commissioner Henry Lickers
Melissa Hotain, IRRWB Member
Anette Trimbee, IRRWB Member
April Walker, IRRWB Member

SCO Delegates

Elder Mary Maytwayashing
Elder David Scott

Grand Chief Jerry Daniels
Chief Gordon Bluesky
Morgan Brighnose
Kenneth Courchene

Daniel Gladu

Cobina Hardisty

Rebecca Sinclair

MMF Delegates
Elder Norman Meade
Riley Bartel

Phoenix Combe

Eli Desuatels
Christian Goulet
Maddy Perry

Jenny Petrynko
Connor Staub

Tribal Delegates
Will Bement
Stacy Blue
Ryan Brown
Deb Dirlam
Monica Hedstrom
Chris Holm
Charlene Miller
Christa Monette
Richard Monette
Mary Morin

Al Pemberton
Arion Poitra
Brandy Toft
Jessica Tolifson
Joshua Tweeton

Amanda Wold

Facilitator
Celeste McKay
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Appendix-E8 Outreach and Engagement Committee
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Outreach and Engagement Committee input to the 2022 International Red RiveWatershed
Report Annual Report

Respectfully sbmitted in April 2023

Members of the Outreach and Engagement Committee consisted of Ute Holweger, Environment and
Climate Change Canada (Canadiarchair), Ted Preister, Red River Bas§iommission, Dimple Roy,
International Institute for Sustainable Development, Gavin van der Linde, Red River Basin
Commission, Rebecca Seabileau, US Army Corps of Engineers and Girma Sahlu, Environment and
Climate Change Canada. The Committee wouldtbkihank Mary Scherling (US Gchair), whose

term on the board ended in 2022, for her leadership and support that she provided to the committee
over the years.

The committee met several times throughout the year to advance its priorities and workplan
activities. The committee has discussed the need for increased collaboration/coordination with the
other committees of the board ameked for developing an outreach strategy that can enable a more
proactive and targeted approach for outreach and engagement.

The key priority of the Outreach and engagement Committee in 2022 catitinoe ongoing support
for thelndigenous Task Team advancing Indigenous collaboration throughBugding the
foundations for Indigenous collaboration in the International Red River Basin initiaiatés being
fundedbt he | JC6s I nternational Watershed I nitiat:.
provided funding for this work in 202Zhrough this work, théllowing accomplishments have been
achieved:
A IndigenousTask Team (including Terms of Reference developed) and Indigenous Working
Group established to provide oversight and guidance
A Two contractors (project administrator and facilitator) secured to support engagement process
A Supporting documents for engagement process were developed

The IRRWB brochure was updated in 2022 with English and French versions of the brochure posted
on the 1JC IRRWB Websitettps://ijc.org/en/rrb/internationaibdriver-boardbrochure

The committee provided input and guidance Meavs Release published in November 2022 regarding
Canada and US6 approval of nuThelntermationabRed Rvert i v e s
Watershed Board to monitor key nutrients to help reduce the impact of harmful blooms in the Red
River basin | International Joint Commission (ijc.org)

Some of the committee members also participated in a Communications Workshop held in conjunction
with the 1JCb6s Fall Appearances.

No summer tour was held in August 2022 as the board meeting was held virtually due to COVID
restrictions.
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Appendix F

Contingency Plan Contact List
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Notification List
For D.O. Depletions, Nontoxic, Oil, and Toxic Spills

United States:

Minnesota Pollution Control AgendyDetroit Lakes, MN

Theresa Haugen (218) 8560730 pffice) StateDuty officer
(218) 8460719 Fax
1-800-422-0798 (24hr) State Duty officer

Minnesota Department of Natural Resourc&emidji, MN (Fisheries)

Marilyn Danks- (651) 2595087 (officei primary contact Central Office St. Paul)
Henry Drewes (218) 308-2633 (officei secondary contact Bemidji office)
1-800- 4220798 (24hr National Response Center)

North Dakota Health DepartmenBismarck, ND

David Glatt- (701) 3285210 (office)

Aaron Lasen- (701) 328-5214 (office)
(701)3285200 fax
1-800-4722121 (24hr in-stateask for REACT Officer)
(701) 3289921 (24hr outof-state- ask for REACT Officer)

Environmental Protection AgenéyDenver, CO

Jason Gildea - (303) 3126670 office
-(303) 312-8637(office-alternate contact)
-(303) 3127206 fax
1-800-424 8802 (24hr National Response Center)
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Canada:

Manitoba Environment, Climate and Paikg/innipeg, MB

Spills- (204) 9444888 (24hr telephone service emergency number)

Exceedance Nicole Armstrong’ nicole.armstrong@gov.mb.ca

Environment and Climate Change Canad&innipeqg, MB

Ute Holweger (204) 983i 9832 (office)
(204) 9841 6683 (fax)
(204) 294i 5128 (cell)

Environment and Climate Change Canad®egina, SK

Patrick Cherneski (306) 5644450 (office)
(306) 8078563 (cell)

Environment and Climate Change Canad®eqgina, SK

Girma Sahlu (306) 564i 4457 office)
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Appendix G

Committee Membership List

HYDROLOGY COMMITTEE, AQUATICECOSYSTEM COMMITTEE, WATER QUALITY
COMMITTEE, INDIGENOUS TASK TEAM,AND OUTREACH& ENGAGEMENT
COMMITTEE MEMBERSHIP LIST
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International Red River WatershedBoard
Hydrology Committee Membership:

Name Agency Address Phone# E-Mail
Manitoba Agriculture and 200 Saulteaux Cres. (204) 9455606 (0)
Mark Lee ResourcédDevelopment Winnipeg, MB R3J 3W3 (204) 3911623 (c) | mark.lee@gov.mb.ca

Jason Vanrobaeys

Agriculture and AgriFood
Canada

2701 Grand Valley Road, P.O. Box
1000A R.R. #3
Brandon, MB R7A 5Y3

(204) 5786637

jason.vanrobaeys@AGR.GC.CA

Dr. Haitham
Ghamry

Fisheries and Oceans Canada

501 University Crescent
Winnipeg, ManitobaR3T 2N6

(204) 9835206

Haitham.Ghamry@dfonpo.gc.ca

Bruce Davison

National Hydrological Services
Environment and Climate Chan
Canada

11 Innovation Blvd
Saskatoon, Saskatchewan S7N 3H

(306) 9755788

bruce.davison@canada.ca

Daniel Thomas

U. S. Geological Survey

4575 329 Ave. S
Grand ForksND 5801

(701)7757221(0)
(218) 2445102c)

dcthomas@usqgs.gov

North Dakota Department of

900 E Boulevard Avenue

Vacant Water Resources Bismarck, ND 58505 (701) 3282756
Minnesota Dept of Natural 2532 Hanna Ave. Box, 9
Dan Thul Resources Bemidji, MN 56601 (218) 3082463 dan.thul@state.mn.us
North Dakota Department of 1120 28th Avenue N., Suite C (701) 2822318 (0)
Randy Gjestvang | Water Resources Fargo, ND 58102 (701) 3903578 (c) | rgjestvang@nd.gov
Rebecca Seal 180 East Fifth Street, Suite 700
Soileau US Army Corps of Engineers Saint Paul, MN, 55101 (651) 2905631 Rebecca.s.soile@usace.army.mil
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International Red River WatershedBoard

Aquatic Ecosystem Committee Membership:

Name Organization Phone Email
Patricia Ramlal Fisheries and Oceany 2049835173 Patricia.Ramlal@dfo
Canada mpo.gc.ca
Brian Caruso US Fish andVildlife 3032364304 Brian_caruso@fws.gov
Service
Todd Caspers North Dakota Game | 701-739-6869 tcaspers@nd.gov
and Fish Department
Amanda Hillman Minnesota Departmen| 2187397576 x | amanda.hillman@state.mn.u
of Natural Resources 276
Geoff Klein Manitoba Sustainablel 2049455206 Geoff.Klein@gov.mb.ca

Development, Fisherie
Branch

Nicholas Kludt

Minnesota Departmen
of Natural Resources

Nicholas.Kludt@state.mn.us

Benjamin Holen

North Dakota
Department of Game
and Fish

bholen@nd.gov

Jeff Long Manitoba Sustainablel 204 9457801 Jeff.Long@gov.mb.ca
Development, Fisherie
Branch
Doug Watkinson Fisheries and Oceany 2049833610 Doug.WatkinsonWdfe
Canada mpo.gc.ca
Joshua Wert North Dakota Division| 701-3285214 jewert@nd.gov

of Water Quality
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International Red River Watershed Board
Outreach and Engagement Committee Membership:

Name Organization Phone Email

Ute Holweger Environment and 2049835897 Ute.Holweger@canada.ca
Climate Change
Canada

Dimple Roy International Institute| 204 958 7700 | droy@iisd.ca

for Sustainable
Development

Brian Holmer Red River Basin mayorholmer@citytrf.net
Commission

Gavin van der Lind¢ Red River Basin gavin.vanderlinde@gmail.com
Commission

Ted Preister Red River Basin 701-356:3183 | ted@redriverbasincommission.org
Commission

Sarah Lobrichon International Joint 613992-5368 lobrichons@ottawa.ijc.org
Commission

Rebecca Seal US Army Corps of | 6512905756 Rebecca.S.Soileau@usace.army.

Soileau Engineers

Girma Sahlu Environment and 306 5644457 Girma.Sahlu@ec.gca
Climate Change
Canada
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International Red River Watershed Board
Indigenous Task TeamMembership:

Name Organization Phone Email

Dr. Annette MacEwan University annette.trimbee@macewan.ca
Trimbee

Ute Holweger Environment and 204983 Ute.Holweger@canada.ca

Climate Change Canad

5897

April Walker Barr Engineering AWalker @barr.com
Dimple Roy International Institute | 204 958 droy@iisd.ca
for Sustainable 7700
Development
Brian Holmer Red River Basin mayorholmer@citytrf.net
Commission
Melissa Hotain Sioux Valley Dakota myhotain@hotmail.com
Nation, MB
Marci Riel Manitoba Metis marciriel@mmfmb.ca
Federation
Tina Keeper Southern Chiefs tina.keeper@scoinc.mb.ca
Organization, MB
Gavin van der Red River Basin gavin.vanderlinde@gmail.com
Linde Commission
Ted Preister Red River Basin 701-356- ted@redriverbasincommission.org
Commission 3183
Avni Solanki International Joint 202 615 Avni.solanki@.ijc.org
Commission 0335
Glenn Benoy International Joint 343549 Glenn.benoy@ijc.org
Commission 2073
Catherine Lee International Joint 6134101066 Caherine.Legohnston@ijc.og
Johnston Commission
Phoenix Combe Manitoba Metis phoenix.combe@mmf.mb.ca
Federation
Venessa Alberto | US Army Corps of vanessa.j.alberto@usace.army.mil
Engineers
Rebecca Seal US Army Corps of 651-290 Rebecca.S.Soileau@usace.army.n
Soileau Engineers 5756
Girma Sahlu Environment and 306 564 Girma.Sahlu@ec.gc.ca

Climate Change Canad

4457
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International Red River Watershed Board
Water Quality Committee
Membership:

Name

Organization

Phone

E-mail

Nicole Armstrong,

ManitobaSustainable

(Co-Chair) Development (204) 9453991 nicole.armstrong@gov.mb.ca
AaronLarsen North Dakota 701-3285230 | alarsen@nd.gov
(Co-Chair) Department of
EnvironmentalQuality
Mike Vavricka MPCA/Detroit Lakes (218)846:8137 michael.vavricka@state.mn.us

ted@redriverbasincommission.org

Ted Preister RRBC/Moorhead (218) 2910422
Steinhaus.Eric@epa.gov
Rochelle Nustad US EPA (303) 3126837
Iris Griffin Environmentand (204)-9845694 | iris.griffin@canada.ca
Climate Change Canad{
Jim Noreen

US Army Corps of
Engineers (CWMP)

James.B.Noren@usace.army.mil

Paul Klawunn

Environment and
Climate Change Canad{

(905) 3364965

Paul.klawunn@canada.ca

Michelle Harland

Environment and
Climate Change Canadj

(204) 9831816

Michelle.harland@canada.ca

Jason Vanrobaeys

Agriculture and Agr
Food Canada

(204)823.0609

Jason.Vanrobaeys@AGR.GC.CA

Kris Jensen

US EPA

(313) 3126237

jensen.kris@epa.gov

Elaine Page

Environment and

Climate Change Canad

(431) 2772907

Elaine.page@ec.gc.ca
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Appendix H

INTERNATIONAL RED RIVER WATERSHED BOARD (IRRWB)

DESIGNATION LETTER AUGUST4, 2021
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