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Sutton Lake Outlet Structure Design & Management Planning

60% Concept Plan

e - — X -- .. '! 1
‘_ ] i 7 - 'I'-‘- B 73 ¥ ] ; . ] E-
e o jJSANDEY, CHADE&EMILYR | + =
TOP OF SHEETPILE 10 Rl | Ayl e
ELEV. 942.0 i
SHEETPILE OVERFLOW P A e
Nea \ WEIR ELEV. 941.5' e
|
‘ Lf//' : | 48" STORM MANHOLE | .
= ——hay _ a . T e S — P W/ 24" GATE VALVE | -
| | S P L R R P R T e TN f OVERFLOW: 940.5  ESEE R S
| \! L gl Rl = il _ - N & = e INV:936.5 g R gl .
B e o el e TS . p—— ~ 27"STORM SEWER
o S  — ‘ ' . ' | N LAKE OUTLET
L " INV: 936.5
il i N = =
: " - : _ " 24" STORM SEWER
— | | | ] 5 F S e W T LAKE OUTLET
- T el ' : INV: 937.0

24" STORM SEWER
LAKE OUTLET

RIPRAP STABILIZATION

/701 SHEETPILE WEIR

W NOT TO SCALE S : 35 ks . = a0 e o WEIR: 941.5
- ‘ s : §% TOP OF BERM: 942.0

48" DIA. AGRI-DRAIN
CONTROL STRUCTURE

RIM: 941.0
TOP OF STOP LOGS: 939.0
INV: 936.0
TOP OF BERM: 942.0
OVERFLOW: 941.5
(2) CLEMSON BEAVER EE
LEVELER 12" INLET INV: 936.0 \ === 24" HDPE OUTLET
= \ EEEEEE. INV: 937.0
=ik | = == =TT
EXCAVATED POOL AN == = === =TT
BOTTOM: 935.0 ==

4'X4" ANTI-SEEP COLLAR,
AGRI-DRAIN ASCO05
GUM RUBBER COLLAR

LARSON, JOHN O

CLEAN / COMPACTED PIPE
BEDDING AND SOIL BACKFILL

/702 CLEMSON LEVELER AGRI-DRAIN OUTLET

W NOT TO SCALE

rimary Design Elements

Lake Drawdown Structure — 937.0’
Baseflow Beaver Bafflers — 939.0°
High Capacity Overflow Grate — 940.5’
Emergency Overflow Weir — 941.5’

Management Plan Elements

1. MnDNR-Approved Plan That Affords Winter Drawdown
2. Maximize Wildlife Habitat Benefi ts on Sutton Lake

3. Maximize Flood Reduction Potential on Prior Lake
4.

Fall (November) Drawdown to 937.0’;
Keep Outlet Open Through Winter

5. Spring (March) Adjustment Back to 939.0°

Project Benefits

1.  Diversification of Aquatic Community (Plant and Animal)
2. Increased Habitat for Migrating Waterfowl and Shorebirds
3. Increased Winter Cover for Pheasant

4. 0.12 Foot Decrease in Prior Lake Flood Level

PRIOR LAKE SPRING LAKE

WATERSHED DISTRICT




———+ 941.5100-yr
————————— © 940.5 OHW
——————————————————————————————————————————————— © 939.0 Outlet

EXISTING

J, 5’ OF FLOOD STORAGE

————————————————————————————————————————— 941.5100-yr

_____________ 939.0 Normal Outlet
R A * 937.0 Drawdown

PROPOSED




Sutton Lake Outlet Operation Plan — March 2019 Draft

Primary

Drawdown Dra[\;vzstgwn Storage Benefit Habitat Benefit
Goal
November 15 - Captures spring runoff - Promotes aquatic plant
Maximize March 15 abundance and diversity via
Storage (o after snow - Maximizes storage consolidation of sediments
Capacity melt) capacity during early and stimulation of native seed
growing season bank
- Favors native perennial
emergent vegetation such as
bulrush and spikerush species
- Strengthens submergent
vegetation in remaining
Habitat - Maxi.mizes flood storage | inundated areas
Management* May 15 —July 15 capacity after July 15

- Allows floating cattail mat to
settle and root to lake bottom

- Recovers water levels by late
summer to discourage cattail
growth and flood rooted
cattail mat

*Early season drawdown will only be initiated if Prior Lake elevation is below 902.5’

Frequency of the Habitat Management drawdown will be dependent on vegetation response and
downgradient watershed conditions. BWSR guidance documents suggest drawdowns for emergent
vegetation management every 3-10 years and for submergent vegetation annually.




Table 2 below summarizes the response of wetland vegetation relative to drawdown date.

Response of Wetland Vegetation Relative to Drawdown Date

Drawdown Timeframe

Species

Early

Midseason

Late season

Winter season

Rice cutgrass

Excellent response

Fair response

Crabgrass

Excellent respanse

Moderate
response

Panic grass

Excellent response

Fair response

Barnyard grass

Excellent response

Fair response

Fair response

Spikerush Excellent response Fair response Fair response

Pennsylvainia Excellent response

smartweed

Curly dock Excellent response Fair response

Cockleburr Moderate response Excellent response Moderate
response

Beggarticks Fair response Excellent response Excellent
response

Aster species

Excellent response

Moderate response

Fair response

Morning glory

Moderate response

Moderate response

Bulrush

Excellent response

Moderate response

Carex species Moderate response

Milfoil species Decreased

Pondweeds Moderate
response

Sandbar willow Moderate
response

Cattails Moderate
response

Wild Celery Moderate
response

Table 1. Adapted from Cooke et al. 1986 and NRCS 2007

Eary drawdown completed within first 45 days of the growing season
Midseason drawdown completed after 45 of growing season and before July 107,
Late season drawdown completed after July 10% through October 101
Winter season October 11% through until beginning of growing season

Preferred Foraging Depths for Wetland Birds

Species Preferred Depth
Diving Ducks =13 inches
Northern Shoveler 11-13 inches
Northern Pintail 6-9 inches
Blue-winged Teal 2-7

Great Blue Heron 4-7 inches
Shorebirds 0-7 inches
Mallard 3-6 inches

Little Blue Heron <1-5 inches
Yellow-crowned Night Heron 1-4 Inches

Long-billed Dowitcher

<1-3 inches

Canada Goose

<1-3 inches

Greater Yellowlegs

<1-3 inches

Arnerican Bittern

<1-3 inches

Virginia Rail

<1-2 inches

Pectoral Sandpiper

<1-2 inches

Common Snipe

<1-2 inches

Table 3.

Adapted from Fredrickson 15531




Beaver Baffler Details

Intake Device

Figure 1. Clemson Beaver Pond Leveler
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Figure 4. Typical Installation in a Road or Dike Culvert




Sutton Lake & Proposed Outlet Statistics
Surface Area = 66 acres @ 939.0

Surface Area =322 acres @ 942.0

Watershed Area = 1,423 acres

Watershed Ratio (watershed area : lake area) =4.4 to 21.6

Existing Outlet = 939.0
OHW =940.5

Existing 100-yr, 24-hr =941.46

Proposed Drawdown Outlet = 937.0

Proposed Normal Outlet = 939.0

Proposed EOF Weir =941.5

Berm Elevation =942.0

Prior Lake Flood Reduction Benefit = 0.12-feet
Proposed 100-yr, 24-hr =941.6

Proposed Change in 100-yr, 24-hr=0
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