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Emmons & Olivier Resources
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2022 Climate Trends

Presenter Notes
Presentation Notes
Cool and wet springDry summer, except augustOverall, drought-like conditions carrying over from 2021 impacted entire monitoring season
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Monitoring Locations

Presenter Notes
Presentation Notes
Type and purpose of each monitoring effort:15 Lakes, 6 of which monitored for internal loads (which involves collecting profiles) – Purpose: To assess progress in meeting State’s standards and District’s goals in lakes across the District6 Legacy sites – Purpose: To understand the annual loads and flows discharged from the lake management districts (LMDs) for the purpose of tracking large-scale pollutant reductions within the District.11 Diagnostic sites -  Purpose: To routinely re-evaluate which tributary sites continue to be most dominant pollutants’ contributors to District’s lakes. The 2022 diagnostic monitoring data collection was performed for Comfort Lake Management District (LMD)2 Effectiveness projects (3 sites)– Purpose: to assess effectiveness of projects & practices implemented by the District.
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Lake Monitoring Trends
Lake Total Phosphorus Trend Chlorophyll-a Trend Secchi Disk Trend

Bone Significantly Improving Significantly Improving Significantly Improving

Comfort Improving Significantly Improving Significantly Improving

Forest – West Significantly Improving Significantly Improving Significantly Improving

Forest – Middle Declining Declining Declining

Forest – East Declining Declining Improving

Keewahtin Improving Improving Declining

Little Comfort Significantly Improving Improving Improving

Moody Significantly Improving Improving Improving

Shields Significantly Improving Significantly Improving Improving

Presenter Notes
Presentation Notes
This table shows the trends for the past 10 years in the major lakesOverall, most of the lakes have improving water quality. None of them are “significantly declining”Forest-Middle and Forest-East have declining trends, and there is a planned alum treatment in Forest Lake – middle which should benefit both basinsKeewahtin has a declining Secchi Disk trend, but the water quality at this lake is exceptional to start with and the “decline” is not statistically significant. Keewahtin is not a concern at this point
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Lake Monitoring Takeaways

Shields 
Lake

Moody 
Lake

Bone Lake

Presenter Notes
Presentation Notes
Bone Lake should be considered for impairment delistingShields and Moody Lakes’ alum treatments still working wellMoody 2018/2019Shields 2019/2020
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Lake Monitoring Takeaways

Comfort Lake

Little Comfort 
Lake

Presenter Notes
Presentation Notes
Internal loading likely not an issue in Comfort Lake and Little Comfort Lake 
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Lake Monitoring Takeaways

Presenter Notes
Presentation Notes
Historical water elevations indicate possible reverse flow from Comfort Lake to Little Comfort Lake at times, specially early in the season
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Lake Monitoring Takeaways

Moody Lake Little Comfort 
Lake

Forest Lake -
Middle

Forest Lake -
East

Comfort LakeShields Lake

Presenter Notes
Presentation Notes
Chloride concentrations are below state standards for the six lakes that were monitored
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Stream Legacy Site Takeaways

Monitoring Site

Drainage 
Area 

(acres)
Days of 

Flow

Number 
of 

Sample 
Events

Flow Total Phosphorus Total Suspended Solids

Daily Mean 
(cfs)

Volume 
(ac-ft)

Runoff 
depth (in)

FWMC 
(µg/L)

Load 
(lbs.)

FWMC 
(mg/L) Load (lbs.)

Central Region Reference FWMC <100 < 30
Long-term Sites

Bone Lake North 
Inlet

BL1 2,479 146 0 0.5 157 0.8 * * * *

Bone Lake Outlet BL2 5,495 135 3 5.0 1328 2.9 170 615 51 182,765

Forest Lake Outlet FL1 8,719 189** 3 6.9 2588 3.6 111 782 60 422,106

Little Comfort 
Inlet

LC1 10,513 196 2 5.4 2081 2.4 * * * *

Big Comfort Inlet CL2 13,625 203** 1 8.4 3390 3.0 * * * *

Big Comfort 
Outlet

CL1 24,558 181 1 17.5 6273 3.1 * * * *

Presenter Notes
Presentation Notes
Very few water quality samples were collected, limiting the overall analysisChloride concentrations remained below state standardsNitrate concentrations remain lowTSS and TP and may be impacted by low-flows in wetlandsReduced stream flows from dry conditions resulted in reduced loads to downstream waters
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Stream Legacy Site Takeaways
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7/11/2022
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Observed Stage at LC1

CL1 –
Comfort 

Lake 
Outlet

LC1 – Little 
Comfort 

Inlet

Presenter Notes
Presentation Notes
Blockages and tailwater issues were particularly challenging in 2022
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Diagnostic Monitoring Takeaways
Monitoring Site

Drainage 
Area (ac) Days of 

Flow
Number of 

Sample Events

Flow

Daily Mean 
(cfs)

Volume (ac-
ft)

Runoff Depth (in)

Central Region Reference
FWMC

Comfort LMD
Sunrise River
Forest Lake Outlet FL1 8,719 189 3 7 2,588 3.6**

City Wetland CL7-E 8,831 184 2 8 2,956 4.0
County Line Ditch CL7-

G
10,563 162 7 13 4,184 4.8*

Sunrise River at 
Greenway Ave.

CL4 12,954 203 2 9 3,449 3.2

Sunrise River at 
256th St.

CL3 13,311 155 0 12 3,599 3.2

Big Comfort Inlet CL2 13,625 203 1 8 3,390 3.0**
Big Comfort Outlet CL1 24,558 181 1 17 6,273 3.1*
Heims Drainage Ditch

Heims Outlet CL6 668 184 2 0 17 0.3
Fall Brook Ave. CL5-

A
1,359 184 2 0 19 0.2

Heims Drainage 
Ditch

CL5 1,561 184 5 0 92 0.7

Other Tributaries
City Pipe at Wetland CL7-D 80 184 5 0 31 4.6

JD2 CL7-F 1,675 NA NA NA 1,228*** 8.8

Presenter Notes
Presentation Notes
The wetland complex between County Line Ditch and 256th St. removes a large volume of water due to evapotranspirationHeims Lake’s outlet does not discharge often and, therefore, its annual runoff volume contributions downstream are limited. On the other hand, when there is discharge, pollutant concentrations are very high.The “Sunrise Wetland project” is intended to capture some of the pollutants from the Heims Lake drainage areaDuring dry years, the ditch formally known as JD2 likely contributes a larger percentage of runoff (and potentially pollutant loads) due to the higher percentage of impervious area compared to other drainage areas. 
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Effectiveness Monitoring Takeaways

Broadway 
Avenue Iron 

Enhanced Sand 
Filter

Outlet pipe 
downstream of 

Castlewood 
Agricultural Field 

Presenter Notes
Presentation Notes
RecommendationsReplace filter bed for IESF in conjunction with future proposed city modifications of basinField assessment by district staff in 2023 to evaluate establishment of vegetation Castlewood 
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Main Monitoring Takeaways

• General water quality 
trends in lakes are good 
(below state standards)

• 2022’s drought-like 
conditions resulted in 
reduced external loads to 
Lakes

• Planned projects are 
targeting key problem 
areas

Looking south 
toward Forest Lake, 
from Sunrise River 
(CL7-E)
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