
West Vadnais Lake to East Vadnais Lake Discharge Study

Snail Lake Overflow/Grass Lake Optimization Study
Phase II(b)



What option(s) will best manage lake levels?

Pumping

Pumping

Grass

Channel Cleanout

Berm Raise

New Outlet, Clean 
Channel



Alternative Responses to Mitigating Flood Risk Benefits

Study
complete

Raise Berm and Trail along Gramsie Road Lessens risk of Grass overflows 
and increase flood storage

Lower Grass Lake Outlet, cleanout flow path Optimize Flow to West Vadnais 
and increase flood storage

Cleanout channel to West Vadnais Outlet
15‐Inch at 694

Optimize Flow Capacity out of 
and storage in West Vadnais

Snail Lake to Grass Lake 15” Gravity Pipe and Lower 
West Vadnais 15” Outlet 881.8 to 881.0

More flood storage, provide 
outflow

Pump Snail Lake Water to Sucker Lake More flood storage, active 
management of high lake levels

In ‐progress Pump West Vadnais Water to East Vadnais More flood storage

In ‐progress
Emergency Flood Response Plan

Protect homes & infrastructure

West Vadnais to East Vadnais Lake 
Pumping Evaluation
One option among several

In progress

Study 
Complete



Goals of Study

• Lower the flood level in Grass Lake
• Reduce the draw down time in Grass Lake

Secondary benefit
“Make room” for Snail Lake discharge to better 
manage its flood levels



How do we do meet those goals?

Move additional water (over and above the 15-inch 
pipe capacity) from West Vadnais Lake more quickly
− Consider discharging to East Vadnais Lake
 How do existing conditions compare?
 How will we discharge (i.e. by gravity or pumping)
 How much water do we need to discharge?
What permitting concerns?

•Water quality considerations
• Invasive Species
•Other?
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West Vadnais Lake to East Vadnais Lake
How do existing lake level conditions compare?

~883’ Target for 
East Vadnais

881.8’ Target for West Vadnais



West Vadnais Lake to East Vadnais Lake Pumping Evaluation
Critical Event 100-yr, 96-hour

882’ Target 
for Snail Lake

EXISTING OVERLAND OVERFLOW  (a.k.a. : 887.9)

100 yr x 96 hr Target Peak WSE

TAO22
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TAO22 Update with new figure
Tyler Olsen, 3/6/2018
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How do we do meet those goals?

Move additional water (over and above the 15-inch 
pipe capacity) from West Vadnais Lake
− Consider discharging to East Vadnais Lake
 How do existing conditions compare?
 How will we discharge (i.e. by gravity or pumping) 
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Alternative No Pumping

Pumping and 15” 
West Vadnais Lake 

Outlet Pipe 
Capacity

10 cfs
Pumping +

20 cfs
Pumping+

40 cfs

Estimated No. of
Grass Lake
Drawdown Days

137 59 63 72

Vadnais Lake Pumping Evaluation
Model estimated Grass Lake Drawdown

Summary of Grass Lake Drawdown Time for Pumping Alternatives
100‐year X 96‐hour Critical Event



West Vadnais Lake and East Vadnais Lake 
System Pumping and Related drawdown times

East Vadnais Lake
NWL – 883’ ± 1’

West Vadnais Lake
NWL – 881.8’

10 cfs

20 cfs

40 cfs

• 375 million gallons
• 58 day drawdown

• 462 million gallons
• 36 day drawdown

• 489 million gallons
• 19 day drawdown

For the critical event: 100 yr x 96 hr

TAO23
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TAO23 Based on historical lake level data, we do not have a NWL
Tyler Olsen, 3/6/2018



West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
Model estimated West Vadnais Lake Drawdown

No Pumping, 137 days

881.8’ Target NWL

10 cfs, 58 days
20 cfs, 36 days

40 cfs, 19 days

Note: the WSE of 
Grass Lake and 
West Vadnais 
Lake equalize

100 yr x 96 hr Target Peak WSE



Can we pump West Vadnais Lake water to
Saint Paul Regional Water Services (SPRWS) ?

38 million gallons
(SPRWS avg. daily use)

375 million gallons
(10 cfs critical event 
drawdown, 58 days)

462 million gallons
(20 cfs critical event 
drawdown, 36 days)

489 million gallons
(40 cfs critical event 
drawdown, 19 days)

From W. Vadnais



How do we do meet those goals?

Move additional water (over and above the 15-inch 
pipe capacity) from West Vadnais Lake
− Consider discharging to East Vadnais Lake
 How do existing conditions compare?
 How will we discharge (i.e. by gravity or pumping)  
 How much water do we need to discharge?
What permitting concerns?

•Water quality considerations
• Invasive Species
•Other?



West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
Permitting needs

2 Cities
• Shoreview
• Vadnais Heights

3 Water Jurisdictions
• RWMWD
• VLAWMO
• SPRWS (Drinking Water)

Crossing Two State Aid Roadways

Wetlands at Pumping Inlet & Outlet

Invasives Species
• East Vadnais (EWM, ZM)

MnDNR Appropriations



How do we do meet those goals?

Move additional water (over and above the 15-inch 
pipe capacity) from West Vadnais Lake
− Consider discharging to East Vadnais Lake
 How do existing conditions compare?
 How will we discharge (i.e. by gravity or pumping)  
 How much water do we need to discharge?
What permitting concerns?

•Water quality considerations
• Invasive Species
•Other?



Pumping from 
Mississippi 
River at Fridley

Pleasant 
Lake

Grass Lake

Sucker Lake

West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
How do existing water quality conditions compare?

East Vadnais 
Lake

West Vadnais 
Lake

In‐Lake 
Aeration

In‐Lake 
FeCl3 
addition

pumping

2017 
Annual 
Average TP

130 
µg/L

93 
µg/L

37.3 
µg/L

27.5 
µg/L

TP Goal:
25 µg/L



Pumping from 
Mississippi 
River at Fridley

Pleasant 
Lake

Grass Lake

Sucker Lake

West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
How do existing water quality conditions compare?

East Vadnais 
Lake

West Vadnais 
Lake

2017 
Annual 
Average TP

130 
µg/L

93 
µg/L 37.3 

µg/L

27.5 
µg/L

TP Goal:
25 µg/L



West Vadnais Lake to East Vadnais Lake
West and East Vadnais Lakes Water Quality Loading

East Vadnais 
Lake

West Vadnais 
Lake

10 cfs

20 cfs

40 cfs

• 375 million gallons
• 408 lbs TP

• 462 million gallons
• 502 lbs TP

• 489 million gallons
• 531 lbs TP

For the critical event: 100 yr x 96 hr



How do we do meet those goals?

Move additional water (over and above the 15-inch 
pipe capacity) from West Vadnais Lake
− Consider discharging to East Vadnais Lake
 How do existing conditions compare?
 How much water do we need to discharge?
 How will we discharge and treat water (i.e. by gravity or 

pumping, chemical treatment) 
What permitting concerns?

•Water quality considerations
• Invasive Species
•Other?



Pumping from 
Mississippi 
River at Fridley

Pleasant 
Lake

Grass Lake

Sucker Lake

West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
Existing SPRWS Chain of Lakes Treatment

East Vadnais 
Lake

West Vadnais 
Lake

In‐Lake 
Aeration

In‐Lake 
FeCl3 
addition

pumping

2017 
Annual 
Average TP

130 
µg/L

93 
µg/L

37.3 
µg/L

27.5 
µg/L

TP Goal:
25 µg/L



West Vadnais Lake to East Vadnais Lake 
Pumping Evaluation
Proposed Alternative Treatment Options

Alternative 
Treatment Option Details Estimated

Construction Cost
Outstanding

Considerations
No treatment, pump 
West Vadnais to East 
Vadnais

Assumes West Vadnais
water quality is 
acceptable to SPRWS

≥$1-2 million Seasonal variation may 
change loading

West Vadnais in-lake 
chemical treatment

FeCl3 or aluminum 
addition to West 
Vadnais Lake

≥$1-2 million 
+

$150,000 to $500,000

West Vadnais lake 
characteristics (depth/pH) 
suitable for chemical 
treatment

Passive treatment (filter)

Permeable berm, 
wetland, or sand filter 
with enhanced media 
for P removal

N/A Lake levels may not drive 
gravitational flow

Chemical flocculant
addition to West Vadnais
flow to East Vadnais

FeCl3 or aluminum 
addition to flow from 
West Vadnais Lake, floc 
settling in East Vadnais

≥$1.5-2.5 million

Need land availability for 
pump and treatment 
station, settling in East 
Vadnais would not impact 
water quality

Pump water from West
Vadnais to upstream lake 
with direct chemical 
treatment

Similar to previous
option, but pump 
further upstream for 
maximized settling of 
flocs

≥$2-4 million

Can upstream lakes
handle additional floc 
settling, construction 
permitting and land 
availability



Alternative No Pumping

Pumping and 15” 
West Vadnais Lake 

Outlet Pipe 
Capacity

10 cfs
Pumping +

20 cfs
Pumping+

40 cfs

Estimated No. of
Grass Lake
Drawdown Days

137 59 63 72

Opinion of Project 
Planning Cost (O&M 
excluded)

$3.9 million $6.3 million $12.6 million

Vadnais Lake Pumping Evaluation
Model estimated Grass Lake Drawdown

Summary of Grass Lake Drawdown Time for Pumping Alternatives
100‐year X 96‐hour Critical Event



May 2018
Present RWMWD with Comparative Assessment

The benefits, costs and feasibility issues associated will be 
evaluated against and compared to the other conceptual options

Conceptual Alternative
Snail Lake
Drawdown
Time (Days)

No. of 
Permits O&M Capital

Cost
Implementation

Timeline
What Else

? ? ?
Emergency Flood Response 
Plan & Temporary Measures 
by City of Shoreview

Snail Lake to Grass Lake 15” 
Gravity Pipe (1.2 cfs)

Snail Lake to Sucker Lake 
Pumping
(1.2 cfs, 10 cfs, 20 cfs)

West Vadnais to East Vadnais 
Pumping
‐ study is underway ‐


