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SHEIIBW; 255/ acre, Cypress ringed lake
WIEINS Jr ounded at the outflow

Muru Slough IS the lake’s primary inflow
;e;éu*tﬂow stream

2'529 acres in Lake Munson Basin
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BEKENY| IISON
1 r‘[ Game and Freshwater Fish
C issionl indicated that Lake Munson was
=2 @o-d waterfowl hunting area and a

- .,C‘racker fishing lake

- — Even then, many people didn’t fish the lake because it
received effluent from Tallahassee sewage plants and
lake esthetics were deteriorating as was evidenced by
algal blooms
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Flisieny

SNCEuntilihesearnlyiseventies
Wessimited
LIV e/J egan again 1973

1076 79 wastewater treatment plants
gl Uted at least
'"5 56%% of BOD,
=" ,:;‘88% of phosphorus,

i g

.~ = 919% of nitrogen loads that entered Lake Munson

- ® 1982 study classified Lake Munson as
nypereutrophic and seventh most degraded lake
In the state
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S S A e RN N ISeharae s Wereralimimated
INCEANand the'lake experienced water quality
JmprovvJ ENLS

= Tine 1€ 86 fish survey indicated an overall 75%
BUECKEase In fish biomass from the 1976 survey,
= = despite a 1977 drawdown and supplemental

-_-’-"'

= restocking program

- & |n 1988 Lake Munson was listed as ninth in
priority ofi all water bodies in the NWFWMD
Improvement and Management Program and
the only water body where restoration was listed
as a major activity
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1992 ]Fl( e St EFEasINIty REPOrtiorLts
VURSeRN as released

— %aom ended ways to Improve the water guality of
rng,_ Vunson

4n Iake restoration efforts should address the removal of
»bottom sediments from Lake Munson.”

.1~9'94 Lake Munson Action Plan was released
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~  _ “Without in-lake restoration, water quality will remain
: - poor, even if the quality of stormwater is improved.”
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> Collpfay f]rl\ _'*_ OrIC and' current water
gty monitoring program

— Wziie| ‘andl sediment chemistry

—uuiée ical Surveys
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|te varlable
— Hoor Wal er guality:

- rlerw Igal pleoms
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=] eet debris

= —

== paper products, cans, bottles, toys, dead animals, and yard

=~ .",':_' - trash were scattered throughout the lake’s inflow delta and

—

— has been around since the 1970’s

~® But, over time there has been a gradual
Improvement In water quality

AKE'S, esthetic condition
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SHIWENLYSIVErache Wet detentonitreatment facility with dual trash
Trelgs W as constructed to slow runoffi, reduce sediments and
iashiberore water enters the restored wetlands and stabilized
;h:lrmﬁ? off Lake Munson

yJou: ghiimprovements increase the width of the channel, which
WS the water flow, allowing the slough banks to remain
| ?ai:ural

:.:— =:F10W Was restored to the adjacent wetlands via three low-level

-

5_:::-'.""':"-' ~ welrs for additional flood storage and nutrient removal

*-—

-

- = Most importantly, nothing changed (regarding the
project) to increase the amount of stormwater coming
Inte the slough, so there is no physical way the project
Increased flow to Lake Munson
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PDUlRGE Construction

e T

> Tririy cleessaeliggegineglelifes
Emoyed fiiom the northwest inflow

| vven'ty;.-;;c tons of debris was removed from
iieake and vicinity during September 2000
Eak _«4§/Iunson cleanup day; contractor removed
— fe radditional eight tons during the course of the

aﬂ"r

peltarwas

== ﬁonstructlon pl’OjeCt
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AILEEConstruction s

LG normalimaintenance of Lake
Flenflgit ___“

— ﬁdm ent Removed

B |\ éiv 2003 - 382 cubic yards

——— “'August 2004 - 300 cubic yards

o -

-H-.g,--f" s April 2006 - 408 cubic yards

- ® Average dump truck holds nine cubic
yards










Slliies\amp Restoratlon —
soNipleted 1999‘

> Gy S_v\ Resteration — Complete 1999

SWEiland area was restored between Capital Circle
NWRUSI90/West and SR 20

A nuates fleod conditions and improves stormwater
= Uallty from northwestern areas of the Lake Munson

— *:‘” -zBaS| .

— . :
- — Significant tree mortality was determined to result

from: extended high water levels; current operation
Incorporates seasonal fluctuation (reduction In

managed water level during fall/winter)




nsenrdam renevation — 1n develepment

B68 structure requires modification to address
ICCES 'operatlon and maintenance deficiencies.
o) o planned action will affect lake level.

=228 ge Avenue — Complete 2006
-:-, ‘F?econstructlon of Orange Avenue included a wet

~ detention treatment facility and floodplain storage
- constructed at the intersection of Meridian and
Orange Avenue. Trash capture was incorporated on

the East Drainage Ditch east of Jim Lee Road.
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O.Eher D) J‘e-@%r _J,

elifrCreck\Watersned Management Program - In
Corsiftigilelg)

Cincle: NW: joint project with FDOT to construct wet

ile)f facmty at the intersection of US 90 West and Capital
3. e contributing basin is fully treated to state

mwater standard.

= JL Tallahassee
——— he Erenchtown, Jim Lee and FSU facilities are complete. A

0l
— Celgjrel] e

Ul
[zl
’:‘ fJ

~ frash rack was installed on the East Drainage Ditch east of Jake
~ ~ Gaither Golf Course and on the Central Drainage Ditch west of
- - Lake Bradford Road.

~® Blueprint 2000

— Capital Cascade Trail improvements to the St. Augustine Branch
and Central Drainage Ditch are currently in design.



s happenlng In Lake
Munson?



Selected Sampling
Stations
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(OpPIIC StateJndex ('Tfa.b

sephic state relates to biological
OrOflllLE vity’ off a lake

- Use (o) al nitrogen, total phosphorus and
“Cll fophyll a

N merlcal scale from O to 100

: ,_.- The higher the score, the higher the
productivity
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2 zhre
FOf el
el r S or the lake exceeds 60, unless paleollmnologlcal

Jmormgrr on indicates the lake was naturally greater than 60

rJf Jake S with a mean color less than or equal to 40 PCU, the
annual mean TSI for the lake exceeds 40 unless
: _;,..c s Eﬁljmnologlcal Information indicates the lake was naturally
= '_"'ﬁ “greater than 40

“'—"‘"- ‘[Lake Munson mean color is 65 PCU so a TSI of 60 would
~ be the threshold for possible impairment

=




— . —_

e —

- __’;i
sOEENNterprefation s

-

IESPRgoea and fully anle to support
rleJJJnrrrﬂ use

50-E Y f air and partially supports
WES ﬁ‘nated use

{)'100 poor and does not support

n—' =

'. - demgnated use
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—e— Munson Slough above Lake
— B = Munson Slough below Lake
——a—— | ake Munson

FDEP "Flag" for streams

Seasonal Average and Year




=
e

Sliligpplhaosphate

0.33
—&— Munson Slough above Lake
—B — Munson Slough below lake
—&— Lake Munson
0.22
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—&— Munson Slough above Lake
— B = Munson Slough below Lake
——ai— | ake Munson

0.72 mg/L
EPA TMDL

Seasonal Average and Year
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EIGanic Nitrogen

——

35
3.25 {|—&— Munson Slough above Lake N
31/—Mm — Munson Slough below lake !/ \

275 1| —— |ake Munson ’ !
25 |
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m Chlorophyll a (corrected)

Hypereutrophic

Eutrophic

2003 2004
Seasonal Average and Year



SENVIAL: apeningfin Lak

VIS on'?

o Thare hg_:,* __ A shifit from a vascular
glanicommunity to an algal community.
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AIGEIBIooms ..

. R

ApRclgel vloomi s an overabundance of
ellejeler

.. .“Iack sunlight preventing light from: reaching
~ submersed plants

—

én cause fish kills. In FL, this is most likely to

il

= occur after several days of hot weather with

~~_  overcast skies or after a heavy rain.

-
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AIGEIRdIooms . cont:

g unerLaker VMunson' Blooms
ENdominant species was

///chr 5115 AergIinNosa K

e -green algae (cyanobacteria) that
g rOWS naturally in many surface waters. g, o
1n most bodies of fresh water and most ¥ & & ¢

~_Weather conditions it does not pose a :
e hazard to wildlife or human beings.
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Micras s /&ﬁwmosaj -

SecNIoduce natural toxins (called
HICHOLYSTNS)

SINICTocystin toxins are produced and

sentaimed inside the Microcystis cells, and

——

s are released to the water when the cells
= die and disintegrate.
s Also, since the cells are very small, they

can be ingested along with the water



ECTS Of microcystin

-
—

SN LOXICT ENfECT Off MICrocystins'Is on
e J]v@"f‘
SAGVERY Jligh doses, death of liver cells and

ESt ruction of blood vessels in the liver
& —Can result in serious injury and possibly

':*death



ighrless istkneownrabout the long-term
filecLs  of microcystin toxins, animal
Stliaies S have shown these toxins can
caL ___e chronic liver damage and may
premote the formation of liver tumors.
T hese effects are more likely to occur If
eXposure IS frequent over a long period of

time.
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SMIEXIC Elfects to zoeplankten, fish, other

wyilellife e‘
— Celg) 2 -“umulate In fish organs (liver)

_@ssmly Inhibit vascular plant growth
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clibelines . -

2> \Waorlel .. | C“c.. [ZaTONT PrOVISIGNE
gUIeElne for drnking water standards Is 1
||J/| :

SEreen m vater Labs reported 26.0 ug/L in

= [ nson (10/5/06)

_,-

-
-

.

& But, keep in mind that the lake itself is not
used for drinking water



1€ PDEest Way 1o, mi _.'-r
|_sks froﬁﬁalue -green algae?

SAVEIENIOEY contact Withrbitie-green algal
oloorm Jis includes swimming, wading, water-
Siliplef

Don,. ow. children or pets to play in or drink
S nmy water:

SSED0Inot water/jet ski over algae mats

Do not use scummy water for cleaning or
- irrigation

~® |fiyou come Into contact with a blue-green algae
Bleom wash thoroughly

111 1‘ 'f‘lll."l
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BB does algal blooms Kill fish?

— JJf)Lé ed oxygen levels
=Go hlgh or too low

— e
: =.,,.-_-__-:_.'- -
e
-H -_'- - '_'_

- —

_--—-.- == - -
i

e

—



IDIES6IVEd Oxygen (Surface)s
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VHIIEROXINS produced’ by toxin' producing

digeernave: the potential to kill fish there
AIENEW ‘cases that have been definitively
JJQ'}' 0 toxins
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WelersChemistny Change!

.

AIEEIBIOomS causes pH Lo Increase during
cJzl /J]gh"r“-" and' decrease at night
- C om butes to unionized ammonia toxicity.

e

-l" -
[ —

—

—
= l|—-—- Wy
s - —

—

..'. ———
L

______a

_-—-__...——

=
S ——— -

-



JHIGNIZEd ammponia

— [
s P

ol of ammonia that is toxic to fish

- \/\/rrrer o iperature and pH will affect
vvmrf: rm off ammonia Is predominant at
sy given time in an aguatic system

| *DTEP limit is less than or equal to 0.02

e —-_...l—

~ mg/L as NH,
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Zed Ammonia

0.120

—— Station MU1 A
—B— Station MU3 "

- -A - Station MU5 Y "
0.080 -

0.100 -

Unionized Ammonia (mg/L as NH3)
o
o
(2]
o

Month Sampled 2006-2007




Elriehves

-

- Jrolunrw ollowedry,
> Tgg mu ‘rainiin a short period of time

He;a. /rains tend to wash large amounts of
= g nic material into lakes streams, etc.

_4. _’Bacterlal decompose the new material using

- -

— R —

== ~ oxygen much faster than normal
— Can also cause water turnover






>0,

IENZKENAS gone from: a vascular plant
commur‘" Ly to an algal community

~2 J‘L)“

= Ups; 'ém nutrients are lower than in lake
= utrlents

.__ﬁ_-

=
_——"

: -'_° Why has this happened? And how do we
fix 1t?



Channeled Apple Snalil

e Pomacea canaliculata complex


http://animaldiversity.ummz.umich.edu/site/resources/jack_burch/24.rjb2.jpg/view.html

Pomacea canallctala

Family: Ampullariidae (= Pilidae)
— Complex ofi fiverspecies (confirmed /nsu/arum in
Leon County)

shells glebular, as much as 5 inches long
(much larger than native Pomacea)

brown, greenish, or yellowish in color,
sometimes with longitudinal stripes

Introduced into FL from S. America as,early
as 19/78; spread to many parts of the world

serious agricultural pest of rice, taro, and
other crops

adaptable: tolerant of dessication, low DO,
some salinity (to 8 ppt), eutrophication, etc.
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POt ‘environmen '_T
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feelife "] AN Macrephyte diversity.
Jelg)] at ss — reduced overall biodiversity
Ljige) petmg native species

"-.1.

. nt1a| water guality deterioration

_.;:_-_ *extenswe macrophyte grazing
= vnutrient uptake by phytoplankton
— v proliferation of phytoplankton
: v/ OXYgen sags

v fish and invertebrate kills
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2002

Henrietta/Slough
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2004 2005
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([ Can,\u e’

Yes, BUNL, they are an intermediate host for

’I//r /05 mngy/us cantonensis, or rat lung worm, a
IEmatede which can cause eosmophlllc memngltls a
S Seriousiand occasionally fatal iliness. Symptoms

&=~ include severe headache, stiff neck, various

- ,,_.,p’aresthesms (prickly tlngllng or numbness in skin),
; — potential facial paralysis, and, rarely, death.

e« Have not been found in Channeled Apple Snails
located in FL

o One Infection recorded in U.S. (Louisiana)
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Criziggle Eﬁ-ap_ﬂg_«s;naq-l

NS can you tell the difference
be'jtv\_/a channeled and native apple

STl IS7

g ——

-

.:.—

- ,,?channeled applersnails are bigger

——-.'_-—-









P. canaliculata
P. paludosa complex



Chizlge Eﬁ-a;a_ﬂg_—gnaﬂﬁﬁ

————

SOV Can you tell the difference
oervvm channeled and native apple
S1IcllS

"F" —
_'E:--— -

-
=

- _Jﬁanneled apple snails are bigger

-.-r?.-—

__“’a-"‘ Scienneled apple snails have a groove
(Channel) between the whorls
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P. canaliculata complex  F. paludosa



SR 0wican you tell'the difference
oervvf il chianneled and native apple
STicl "7

channeled apple snails are bigger

— = channeled apple snails have a groove
- (channel) between the whorls

S {lelnteggs are very different
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IENFEGgs ane, differeniss
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_ Cha mmeJe% pple snai
dEsAveER/ small;
rILlpplEs

{OUS; bright pir
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== ,jve apple snalil
= ,.';e:ggs larger, fewer,
- and white or light
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-~ pPomacea?l

paludosa
eggs

e



Crizipple

2 oy capfWe get rad or them?

o
- ..[_

_'We probably can’t. --

JJ_‘_

- rru_tLJﬁ’ Icides — high cost and non-target mortality
- ,_>_, =1 d'a:tors — SOme present, but not enoughi to

— substantlally efifect snail’ populations

——

s hy/sical removal — will help somewhat (esp. eggs),
: U prenanly of imited effectiveness



Seulien

9 m‘a ‘o nutrient laden sediments has
1rrag ‘for over 50 years

SRESTI at ied 900 tons of phosphorus in the
IS a*:foot ofi sediment (Bartel, 1992)

| = *May contribute up to 40% of the
_* ‘phosphorus concentration of the lake
(Bartel, 1992)




-;J~= Substrate for growth
— — — Animals
e

'...-,__;l.._.-

e |ack of spawning sites

— - e[ uctuating dissolved oxygen levels
 [Limited plant community
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BYIEMoving, the sediim

REGEINNost Iake volume and depth

Jmorov; ater guality by the control of
mzerpt ly released nutrients

SHmpr ve lake substrate
L ﬂemove possible toxic substances
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o EDA zlgiel FEDER'S TMDL programs

- EPA nv DLs| (late 2006) on four tribs.
af JH: 19 Munson Slough

-~ = ML I Slough and Lake Munson should
= é" e TI\/IDLs next year (2008) (nutrients)
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* EPA TMDLs (Dec. ="
2006) U
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AIE ?_‘_'-: - eradications efforts
> Migrae V5 tis aervginosa — Vascular plant
ro,qr;r?

S REST ratlon efforts — “Best bang for the
.—jﬂ;j-a—ék”

- _._-._‘__

__'..—-u-
o

“s Continued sampling of Munson Slough and
Lake Munson



Irife s asletife

-

EeNVater @uality Database
SsHAIEIEoncountyfl.oov/pubwerks/Eng
PEEY/Stormmwater Management/llakeDa



http://www.leoncountyfl.gov/pubworks/Engineering/Stormwater_Management/LakeData.asp
http://www.leoncountyfl.gov/pubworks/Engineering/Stormwater_Management/LakeData.asp
http://www.leoncountyfl.gov/pubworks/Engineering/Stormwater_Management/LakeData.asp
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