Muck Munching:

a feasibility study for in-lake organic sediment management

Upper Fish Lake, LaPorte County, Indiana



Fish Lalke Watershed

LalPorte County

6490 acre watershed,
18% wetleand

Fish and Mill Creelk
Peat mining in
Cranberry Lake until
carly 90's

3 Lakes: Upper Fish,
Mud and Lower Fish



Upper Fish Lake

o [First of three in
Fislh Lake Chein

o Natural glacial
lakes

— Concrete spillway
~1950 at Lower
Fish
o Surface and
groundwater ffed

— Fish and Mill Creelk

o 126 acres
o [Max deptih 20 1t



Upper Fish Lake

Fish Lake
delts growth 35% Weed-bed
(150 =250 ft) expansion since

1991



Depth and Vegetation

Up to 5 1t of
sediment

deposition

since 1952

Areas of gain
and loss since
1992 and end
of peat Mining



Fish Lake Diagnostic Study

o Stresm sediment loading likely
greater prior to 1992 when peat
mining ended

o Sediment and nutrients primarily
internally sourced
— Weed kill at peak growth

— Storm-fllow suspended sediment
low (8 mg/L)

o Low dissolved exygen near
sediment-water interface



Mucelk

o [High oergamnic content, low density
o Algae and Eurasian Water Milfoil dominate

o Low dissolved oxygen (DO)

4

Limited benthic Sedimemnt
decomposition 4 build-up




The Muck Study

YPOTHESIS: Low dissolved oxygen and/or a lack
off benthic microorganisms is Limiting organic
sediment decomposition, resulting in sediment
build-up.

METHODS: Apply aeration and additional "bugs’
in specific areas and compare to a control ares.

o Mechanical aeration (SolarBae™)

o Microbisl augmentation (Biodyne
Environoc 301.)

o Control



Experimental Layout



Monthly Monitering

April = October, 2015
Two dissolved oxygen data
loggers

Monthly injection off bugs into top
12" off sediment at 25 1t spacing

Sediment measurememnts
— Depth to first resistance

— Depth to 0.2, 0.4 and 0.6 pounds per
square inch

Sediment core for visual, density,
and organic content



Materials



Results: Sediment Coring



Sediment Characteristics
Key Points:
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the water colummn

Temperature

o Shows efffect of mechanical seration mMiKiNg

o Colder dips in the spring likely due to stream

input off colder water

Water Temperature, 1.5 ft Water Depth, Upper Fish Lake

3/27/2015

4/26/2015 -

5/26/2015 -

6/25/2015 -

7/25/2015 -

8/24/2015 -

9/23/2015 -

10/23/2015 -

—Biological
Treatment
Only Area

— Aerated
Area



Dissolved Oxygen

o Diurnal DO swing grestly reduced with mechanical
aeration

o DO levels below 4 mg/L 23.9 Y% of time without aeration,
but only 9.4% of time with aeration

Dissolved Oxygen Concetrations at 1.5 ft Water Depth, Upper Fish Lake
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Results: Dissolved Oxygen

o Aerator very effective during most off seasomn

— Loses efiicacy when submerged vegetation reaches peak growth
(September)

o Most signiiicant benefit in May - August

Mechamnical aeration creates better conditions for
benthic decomposition which mey reduce sediment

Percent of Monthly Period Below 4 mg/L

35% 36%

B With
SolarBee
Aerator

v 20%

B Without
SolarBee
Aerator

4/1t04/19 5/21t06/20 6/21to7/23 7/24t08/23 8/24t09/23 9/24+to 10/24



Results: Sediment Reduction

o 2=inch reduction of sediment with aeration & bugs
o 1.5-nch reduction with aeration only

o Slight sediment increase with bugs enly, likely due

to increased algae and vegetation and proximity to
Fish Creelk

Sediment thickness and density 0.25 -
difiicult to measure due to the g
expansive submerged vegetation

Average Change in Water Depth in
Three Study Zones, Upper Fish Lake

$ April end October: best g oo :
times to measure depth & ..

Biological Treatment Biological and Aeration Only
Only Aeration



Conclusions

1. Mechanical aeration resulted in significantly
improved dissolved oxygen conditions

2. Aerated zones achieved sediment reduction
compared to zones without aeration where little
to no sediment reduction was observed

3. Microbial sugmentation appears to supplement
additional reductions only when paired with

aeration

&, Vegetation growth affects both mechanical
aeration efiiciency and the accuracy off depth
measurement



Recommendations

1. Additional year of study, beginning April 2016 to better
determine

1. whether microbial treatment is effective without aeration

2. and if it provides sufiicient benefits when paired with aeration to
warrant the extra expense

3. relationship between late Fall and early spring sediment after
weed die-back and winter settlement

&, Month-to-month comparison, i.e. April 2015 to April 2016 and
October 2015 to October 2016

2. Dredging study to evalusate feasibility of removing reletively
higher density sediment in some locations to “kick-start’ the
aeration process by reducing submerged vegetation



Questions?



