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3asic facts about Campus Lake

1tains 40 acre-feet or
1,272,320 gallons of water

al volume refreshes ~1.75 years

» shoreline under consideration
2,900 feet long

npus lake has an income of
rients from 23 storm drains

i

Iso has a savings account of
aying algae—wet compost that
Hlizes the harmful cyanobacteria ot o 5™
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Nutrient hotspots around Campus Lake
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Mutrient Concentrations {mg/L)
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9 Sept 2010

05+

03 + .' ] | H‘ . ||

oz + 1 | | M I A|

ot + N .
| [

.lll-i i "‘.-"IJ IL__.#
o Iw =
L L -

24 1-517"1'51515151-& 13 13 1.2111']' 10 9 5 ¥ o & 3 2

i S0 + BHOLT [Pl
Culvert Num ber

ol LR S R

== PO [Pl

Brooks et al. 2013. Phase Il Implementation: Report for Campus Lake, Jacksot
lllinois, lllinois Environmental Protection Agency. lllinois Clean Lakes Program



Po‘ (mdu | * . | S?G | | . ’ 1{]?(1 FEET
' ' ' " 250 METERS

;15": L Ground

0.25-0.39 Water PO, P

0.00-0.25

Greek Row Dorms LA ,
26 N9 NN W
| I |: -;11 0 I'!I I" .l:i II-':V__r' Vi z_.-'
'l I.\i':?n I CFr

Thompson Point 3?‘ \e

||

| PN
AR —

Dorms -;i-ﬁ“t:.‘;‘,:'_ .

Spillway
(336.6' ASL)

Data

Range L PO4



) | , 0 1000 FEET
' TN r_.-’f../ 1y, : T T T : T : : 3 ' I
1.00-1.99 NS\ 5 A=

0.50-0.99 el N June 2010
~ .1\ Hypolimnion

\ 1 g I .I ]
I'Iln \ II' I"‘\ IIL\.LLIIIII J:Jl.'f/ |||I|I
S LY |
| YL AL
" .',.': III‘- '] \ lll.l:'lll.\'l:'-. I : *ﬁi‘
I\ RS ARIT
f L AL e | )
’5: Greek Row Dorms I xlnﬁxiuln |H:I\‘|'\':"- / \llh
Presidents ' | WA \ [/ —
Pond /| A\ U R
A/ 7\ . /NN N\ N1
~ )y ,'.'.-'r"\l | éll_-‘:}\\,i AN ;I.l."-.l"-. [N 1 W[ A7 A7
f o -'45 oy i | iy III|'-II A~ L \I" I|Il Y ||.| I‘-\\:"ll Wl 1 L _'\-\-_‘L_ E
/ k' | || " i ——="n\ ‘.II"-L‘\-,\L '-Iﬁ"n'.l N\ by i | e
RN /a A NS\ |12 \ ';~:‘~‘~},".'- Thompson Point R —— ?\\ o
‘- Y N AN N[\ Doms WY RN ———
/ .rl.-lf" \\‘.\h — ~ '-"E‘- = _.__:l - \__N I | \ "._| L5 —— __I_‘q (g
’4 .___,/ |'|l LY b IIl’ o 4 e e -)—"" J."I i N T I \ ) w,  m— II,-'_,-'{;'
AN A /) L N N\ W
V{/ S = ) Wt g = e A | //// Boat
W | A S NN —
e

AN

=

0.01 - 0.200 mg/
L PO,
To Pres

pond Data Range 0.07-1.27

Ideal |y Spillway




13’

&n
i
n

% Increase 14808 L0 s oo
S/, o | 250METERS
>300% Storm Drain
[
150-300% N
- Increases
70 :
. 2004 to 2010 o
_ 3,280% L &
<'50% rms N ?5
26 a9 ,
27 20 : = ' @’ :
£ @' WO Thompson Point 80 @2
, , Dorms s : *
OEI Boat
22 21 N . e 5
% | — D D> A
=)
& PO, Data Range (mg/L) 14 _ ,g; Spillway 1
@, - 16.6 7 &3 Sl
2004 Report  0.01-0.17 |
Sept. ‘10 0.06 - 0.47 Q '

al 2013 compared to Muchmore et al. 2004. Phase | diagnostic / feasibility study of Campus Lake, Report to the



Legend

— Campus Lake
== Mean Nitrate
0.00-0

026 -1

1.3-2C
201-3

32N -5

Boat Dock

£ 2013 Google



o pp—— = oo - n Legend
2 O 1 3 v P = o= B Campus Lake
B o g N g Mean Phosphate
Lo~ "9 \ . I ey 0.01
\/era e i 2 & : e 0.01-0.30
i'_, 1 / a : 3 0.31-0.44
sphate ~/ RS @ O

-1.01

| = =
= £ TR
Fg r =y
= E‘.EL\‘\G:eek Dorms :
. ?, i
- -
[ ]
L] . e

Boat Dock

- e © 2013 Google (
& o




"#-.RH e © 2013 Google , G




3 Data

Summer
(Mg/L)

Late Fall
(Mg/L)

Limit between "Low" to
"Moderate" nutrients as
NO,, PO,, or NH; (png/L)

How many
multiples of
limit

Nitrate
500
(NOy)
Phosphate
521
(PO4)
Ammonia
900
(NHs)

11,000
1,825

250

1,356
31

119

In general, the nutrient levels are ~10 to ~60 times higher
than concentrations that support moderate algal growth in

lakes.
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| Sediment Depths
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L

nents are not deep, however,
ation build up is significant.

2

| u#f -

nap does not show

/ing algae, but a conservative
ate is a one-foot depth by
oot buildup along the shore
1d the entire lake.




2015 Identified savings account of wet compost




tored nutrients in decaying algae and
stimated time to naturally flush Campus Lake

Scenarios Best Moderate Worst
1 2 3

ed cubic feet of algae /
ot of shoreline
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)16 Southern lllinois University invested
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Jetrital algae deposited at shoreline
—>buoyant starch & lipid reserves

i up of decaying algaeps

W nutrient mud flat
* CyanoHAB

e Futon






Jnconsolidated high organic detritus above
eticulated low-nutrient mud flat
ner underlies lake

11.2.16 11.3.16
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here did the spoils go?




xt steps: Inhibit CyanoHAB growth

\erate e Cool One calorie cools
1 gram of H,0O by 1°C

n the water column, Lake
ontains 40 x more Fe and Ca
han required to bind all PO,

O O
-|F|>—o' o'—|:|==
bor o] b

540 calories of heat loss
ut that gram H,0 evaporation
equestration is e Heat loss / one liter is can co
easonal by 3 °C

J HJ * 3°Ccooling from 27 to 24°C
ind PO, with alum | slow cyanobacterial growth &



xt steps: Inhibit CyanoHAB growth

\erate o Wetlands & Swimming Are

SWIMMING AREA
WATER LEVEL

i %.w:i

AGGREGATES

y =-0.0872x + 15.939
R2 D 99, P=0.002 WATER FLOW

0 25 50 T+ 100
Daily Aeration (%)

counts dropped by 54% in
eek, 16:8 h light:dark

toperiod, constant 30 °C

y? e 2x9 m wetland can remove
ation inhibits N, fixation e 2 kg NO, per day

e 125 kg of organic carbon—> future



le Projects:

tain maze as an obstacle course for paddle boarders

eline swimming pool with wetland water treatment

ts:

wable Energy

-disciplinary Experiential Education

er Building. Tiered funding tied to meeting deadlines, outreach, team-buildi
uce sustainable answers to a worldwide environmental problem

Patents and Products = Think Burton snowboards.







