Adult. Photo: Mark Boyd/Audubon Photography Awards




Tundra Swan - day of year: July 02
U3GS ASC satellite tracking, doi 10.50858/PSKBRTEC

-
[
e o™
E — ¥ .
70N - . Lol S T N
. TR <t;i,&“'~ -4 &
- . &
i et %
B — T
AT ).
- [
L)
BN -
] -
| -_'_i ;
t &
h— g
-
| f /
TN
40N Y 5
[} ~h, ik
e N (2 ‘?5_{;'
i i
-\.\' i T
1, o
[ [ i i [ 'S 2 l " W i i S
170w 160=W 150=W 140=W 130=W 120w 110=W 100w 20w B0=W
Locations every 12 hours were estimated with a continuous time movement modsl (R, foieGras).
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Every February to April, approximately 10,000 tundra swans feed in the Lower Basin of Bunker Hill in north Idaho




Process History

* Mining and milling began in the
1880s

Morning Mine and Mill

* Until 1968, mine waste discharged
directly to creeks and rivers

* Most tailings piles located adjacent
to or in streams

e Estimated over 100 million tons of
mine waste discharged

e 2.4 billion pounds of lead

* Dispersed over 10,000’s acres
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L e Waterfowl Surveys &
e My Top 10 — Use Wetlands

/4 ﬁg’W Lake Coeur d'Alene}

° 2005 to present

* 20+ wetlands
(Whlteman s to Harrison)

Harriso-SIough
" Harrison Marsh A - ¢
§ AW Seiid ) Sl G

12 Weekly surveys Feb through April

* Provide information on relative
abundance and use patterns
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Season Totals
— 153,470 waterfowl observations

-

— 24,515 swans
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2022 Mortality

~390 dead

Average 52
dead/year

145 dead swans
prev high (2019)

77.6% near
Harrison

Why?
Will this
continue?!



& Restoation

Wetland Cleanur

A Water control
structure

Overflow weir

e

s . . Google earth

Schlepp - 390 ac clean feeding habitat; high waterfowl
abundance & diversity BUT inconsistent swan use
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xamination of a Potential Waterfowl Monitoring Tool:
Measuring Pb in Swan Fecal Samples




Background

* Unclear how changes in sediment Pb concentrations (increased clean
feeding habitat) will affect aggregate swan exposures over time

* Feeding habits differ with vegetation type, which can vary across the
site, making sediment sampling protocols an uncertain representation

of swan exposures

e Require simple and efficient sampling technique that directly
indicates waterfowl| exposure




8,000

Why Fecal Sampling?
* Represents swan’s exposure
directly

6,000

4,000

* Faster/easier to collect than

sediment 2000

* Information about influence of diet
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Key Collaborators




Key Data Gaps So Far Being Addressed by Project

1. Does fecal Pb mimic sediment Pb concentration, bioavailability, and
origin?

2. Is fecal lead and blood lead in swans primarily associated with
Bunker Hill mine waste?

3. Does plant species influence Pb exposure?
4. How do swans use the site?
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Study Design

Ornitela GSM Collar

Intended Design

* Control, Low, Medium, High
sediment Pb sites

40 total birds
* Blood (Pb)
* Feces (Pb and DNA)
* Bone (Pb)
* BCl + physiology measurements

* 40 wetland collected fecal samples
(DNA + Pb)

e 12 sediment (Pb)
e Pore water (Pb)
* Tracking of birds
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Study Design: What we achieved

e 17 captured out of 40 targeted

* Reference: Hepton, n=2, 1 GSM collar
* 1 GSM is reporting data

* Low: Schlepp, n=7, 2 GSM collars

* 1 GSM is reporting data; other collar not recovered (dead bird)

* High: Thompson, n =8, 2 GSM collars
* Both collared birds have since died and collars retrieved
* Necropsy of one bird (Pb toxicosis)
 Tissues will be recovered and analyzed for Pb as possible

* Fecal, sediment, and pore water also collected from these 3 locations



Bird Captured at Schlepp (juvenile female)

3/8/22 through 3/28/22

=22 days at contaminated sites after capture

5/25/22
Now in Alaska
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Relative Abundance of Plant Taxa in Swan Fecal Samples
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. k__ \iridiplantae;p__ Chlorophyta;c
. k__ \iridiplantae;p__ Streptophyta;c_ Marchantiopsida;o_ Marchantiales;f_ Ricciaceae;g  Ricciocarpos;s_ natans

Sample k__\Viridiplantae;p_ Streptophytas_ Bryopsidaio_ Hypnales:_ o
k__\iridiplantas;p__Streptophyta;c_ Coleochastophy wo__Coleach: las:f_ Coleochaet: 1g__Coleochaste;
. k_ \iridiplantaep_ Streptophytaic  Magnolispsidaio_ Roszalesf Roszaceae;g_ Potentilla;_

. k__\iridiplantae;p__ Streptophytaie  Magnoliopsidaio_PoalesfTyphacsae;g_ Sparganium;__
. k__\iridiplantae;p__ Streptophytae  Polypodiopsidaio_ Equisetalesf  Equisetaceae;g  Equisetum;s__diffusum
k_ \iridiplantae;p_ Streptophytac Magnoliopsidaio_ Alismatales i Hydrocharitaceas:_

ES

k__\iridiplantae;p__Streptophyta;c__Magnoliopsida:o__Poalesf__Cyperaceas;__;__
. k__Viridiplantae;p__Streptophytsc_Magnoliopsidac__PoalesfPoaceae;__;__
. k__Viridiplantaep__ Streptophyts;c_ Magnoliopsida:o__Mymphaeales:f__Cabombacese;_;_
. k__Viridiplantaep__ Streptophyts;c_ Magnoliopsidaio__Alismatales:f__Potamogetonscese:g_ Potamogeton;_
. k__ \iridiplantae;p_ Streptophytac Magnoliopsida;o_ Poales;_ ;[
. k__ \iridiplantae;p__ Streptophyta;c_ Magnoliopsida;o_ Caryophyliales;f Polygonaceas;g_ Persicaria;__
. k__ \iridiplantae;p_ Streptophytaic_ Magnoliopsida;o_ Alismstales;f_ Alismataceas;g_ Sagittaria;__
k__\iridiplantae;p__ Streptophytaie Finopsidao_ fFinaceaeig_ Finus;__
k__\iridiplantae;p__ Streptophytae  Magnoliopsidaio_ Ceratophyllales;f__Ceratophyllacezse:g_ Ceratophyllum;__
. k__\iridiplantae;p_ Streptophytaie Magnoliopsidaio_PoalesfTyphacsas:g_ Typhai__
. k__ Viridiplantae:p_ Streptophytaic_ Magnoliopsida:__;_
. k__\iridiplantae;p__ Streptophytac__Magnoliopsida:o__Nymphaeales:f__Mymphaeacese;____
. k__\iridiplantae;p__Streptophytac_Magnoliopsida:o__Nymphaeales:f__Mymphaeaceae;g_Mymphasa;__
. k__\firidiplantae;p__Streptophytac_ Zygnemophyceseio__Zygnematales:f_Fygnematacese:g_ Spirogyra:__
. k__Viridiplantae;p__Chlorophytazc_Trebouwdophycess;o_ Chlorellsles:f__Chlorellacese;g_ Meyerella:s__planktonica
k__\iridiplantae;p__Streptophyts;c__Magnoliopsida:o__Mymphaeales;__;_
k__ \iridiplantaejp_ Streptophyta;c  Magnoliopsida;o_Lamiales;f_Plantaginacese;g  Callifriche;__
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k__\iridiplantae;p__ Streptophytac_ Magnoliopsida;o_ Poales;f  Juncaceas;g_ Juncus;_
20

ES

k__\iridiplantae;p_ Streptophytajc_ Coleochastophyceas;o_ Coleochaetales;f Coleochaetacess g Coleochaste;s_nitellarum

k__\iridiplantae;p__ Streptophytae Magnoliopsidaio_ Saxifragales:fHaloragaceaeg_ Myriophyllum:

20

ES

|
|
. k__\iridiplantae;p__ Streptophytae  Magnoliopsidaio_Fagales:f  Betulaceas; ;-
|
. k__\iridiplantae;p_ Streptophytaie  Magnoliopsidaio_Myrialesif_Lythraceae;g_ Peplisis__portula
. k__\ridiplantae;__;_ . . o o

k__\iridiplantae;p__Streptophyta;c__ Pinopsidaio__f__Pinaceas;__;__

k__ \iridiplantae;p__ Streptophyta;_ ;_ ;_
. k__Viridiplantae;p__ Streptophyts;c Pinopsidaio_f_ Pinacessg_ Laric__
. k__Viridiplantaep__ Streptophytsic_Msgnoliopsidaio__Astersles:fAsteracese;___
. k__\Viridiplantaep__ Streptophyts;c_ Magnoliopsidaio__Lamisles:f__Lamizcess;__;_
. k__\iridiplantae;p__ Streptophyta;c_ Magnoliopsida;o_ Fosles;f  Cyperaceas;g_ Schoesnoplectus;_

0

ES

0%

Schlepp -
Schlepp
Schlepp
Schlepp
Schlepp

Schlepp
Schlepp
Schlepp
Schlepp
Schlepp
Schlepp
Schlepp
Schlepp

Trebowdophyceas;o__ Chlorellales;f__Chlorsllaceas;_

Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake
Hepton_Lake




Elevated Consumption of bur-reed at Hepton Lake

1008 - - - . — . . k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__Poales;f_Typhaceae;g_ Sparganium;__
. . . k__Viridiplantae;p__Streptophyta;c__Polypodiopsida;o__Equisetales;f__Equisetacese;g_ Equisetum;s__difusum
k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__ Alismatales;f_Hydrocharitacsas;_
B0% % wiridipiantaep_ ytarc | iopsida;n_ Posles:f Cyperscese;_
. k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o_ Posles; i Poaceas;_
. k__ Viridiplantae;p_ ! ytac | iopsida;o__Mymphaesles;f__Cabombacese;__;_
80% . k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__ Alismatales;f_Potamogetonacese;g_ Potamogeton;_
k__ Viridiplantae;p_ ! ytac | iopsidao_ Posles_ o ;
. k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__Caryophyllslesf  Polygonaceae;g_ Persicaria;__
o . k__Wiridiplantaep_ yizic_ | iopsidaio_ Alismatslesf  Alismstaceseg Ssgittaria_
k__ Viridiplantae;p__ Streptophyta;c_ Pinopsids;o_ ;f Pinaceas;g_ Pinus;__
k__ Viridiplantae;p_ ! ytac | iopsidao__ G V) G phyllacese;g__ Ceratophyllum;__
50% 7 5 . k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__ Poales;f_ Typhaceae;g_ Typha;__
7 . k__Wiridiplantaep_ yiao | iopsida;__;_
. k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__Mymphaesles;f__Mymphaeaceas;__;_
X » . k__ Viridiplantae;p_ ! ytac | iopsida;o__Mymphaesles;f__Mymphaeaceas;g_ Mymphaes,__
f . k__ Viridiplantae;p__ Streptophytac_ Zyg ohy ;o__Eygnematales;fZygnematacess;g_ Spirogyra;__
5 . k__Viridiplantae;p__Chlorophyta;c__Trebouxiophyceas;o__ Chlorellales;f__Chlorellaceae;g_ Meyerella;s__plankionica
0% ) k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__Mymphaeales;__;_ ;_
) . k__ Viridiplantae;p_ ! ytac | iopsida;o__Lamiasles;f__Plantaginacese:g__ Callifriche;__
: . k__ Viridiplantae;p__ Streptophyta;c_ | iopsida;o__ Poales;f_ Juncacese;g_ Juncus;__
0% . k__Viridiplantaep_ Streptophytsic_ Coleochastophycess;o_ Coleochaetsles:?Coleochastaceseg  Coleochaates_ nitellsrum
\ . k__ Viridiplantas;p__ Streptophyta;c | iopsida;o_ Fagslesf  Befulscess; ;.
. k__ Viridiplantae;p_ ! yiac iopsida;o__Saxifragales:f__Haloragaceae;g__ Myriophyllum;__
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20% =

. k__ Viridiplantas;p__ Streptophyta;c | iopsida;o__ Myrzles;f Lythracese;y_ Peplis;s__portula
. k__Wiridiplantae;___ ;o o
k__ iridiplantas;p__ Streptophyta;c_ Pinopsids;o_ ;f  Pinaceas;_ ;

10%
k__\Viridiplantae;p__Streptophyta;__;_ ;.
. k__ Viridiplantas;p_ Streptophyta;c_ Pinopsids;o_ ;f Pinaceas;g_ Larix;_
. k__Wiridiplantae;p_ yizic_| iopsidao__Asterales:f_Ast S
0% . - : ’
s © © © & =® & ® @ @ & o 4o A& 8 =2 A & =& & & & a & £ £ £ £ £ £ £ £ £ £ £ £ . k__Wiridipiantae;p_ Streptophytsic_ | ‘o Lamisles;f_Lamizcase;_;
: =2 =2 2 2 2 £ =2 = =2 2 & & & & & & &2 g & = &g g @z =8 5 5 5 5 5 5 5 5 5 5 5
403 3 3 3 3 3 3 3 3 £ £ £ £ £ £ £ £ £ £ £ =z =z ¥ & & &2 4 &2 & 2 & & & & & B «_risipantacn_ yizic_| iopsida:o__Poales:i_Cyperacsasig_Schosnoplectus;_
£ £ ¢ ¢ £ g < d 3 8 8 8 8 3 8 3 3 8 8 2 85 & 5 § E B OE OE E E 5 OE OB G
E‘ % E‘ % % % % E‘ % % = = = = = = = = = = = = . k__Viridiplantas;p__Chlorophyta:c_ Trebouxiophyceas:o_Chlorellales;fChlorellacese;_
* =z = x = =z =z = x = . __Wiridiplantae;p__ Streptophyts:c_Marchantiopsidaio_Marchantiales:f_Ricciaceseg_ Ricciocarposis_natans

Sample k__Viridiplantae;p__Streptophytsc_ Bryopsidaie_ Hypnales:__;_ .
k__Viridiplantae;p__Strepiophytaic__Coleochaetophyceae;o__ Coleochastales:?Coleochaetaceae;g_ Coleochaste;

. k__Viridiplantae:p_ Streptophytaic | iopsida:o__Resales:f__Roszaceaeig_ Potentilla;__



Elevated Consumption of water lily at Schlepp

190% 7 k__\iridiplantae;p__Streptophyta; Magnofiopsida;o__ Poales:f_Typhaceas;g__ Sparganium;__
k__\iridiplantae:p__Streptophyta:e_Polypodiopsidaio_ Equisetales:f__Equisetacsae:g_ Equisetum:s__diffusum
D k__\iridiplantae;p__ Streptophyta;c_ Magnoliopsida;o__Alismatales;f__ Hydrocharitaceas;_ ;_
80% 7 k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;e__Poales:f__Cyperaceas;__;_
. k__\iridiplantae;p__Streptophyta;c_Magnoliopsida;o_Posles:f__Fosceas;_
. k__\iridiplantae;p__ Streptophyta;c_ Magnoliopsida;e_ Mymphaeales;f_Cabombaceas;_ ;_
B0% . k__\iridiplantae;o__Streptophyta;c_Magnoliopsida;e__Alismatales;f__Potamogetonacese;g_ Fotamogeton;__
. k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Posles;_
k__\iridiplantae:p__Streptophyta:e_Magnoliopsida:o__Caryophyllales:f__Polygonaceae:g_ Persicaria;__
70% 7 k__ \iridiplantae;p__ Streptophyta;c_ Magnoliopsids;o_ Alismatales;f__Alismatacese;g_ Sagittaria;__
k__\iridiplantae;p__Streptophyta;c__Pinopsidaio__f__Pinaceae;g_ Pinus.__
k__\iridiplantae;p__Streptophyta; Magnoliopsida;o__ Ceratophyllales;f__Ceratophyllacess;g__Ceratophyllum;__
6‘60% N . k__\iridiplantae;p__Streptophyta;c_ Magnoliopsida;o_Poales;f_ Typhaceas;g_ Typha;__
g . k__\iridiplantae;p__ Streptophyta;c_Magnoliopsida;__;
;'; . k__ \iridiplantae;p__ Streptophyta;c_Magnofiopsida;o_Mymphaesles;f Nymphaessaceas;_ ;_
'?; 50% = . k__\iridiplantae:p__Streptophyta;c__Magnoliopsida;o__MNymphaeales:f__MNymphaeaceas;g__ MNymphass;__
% k__ \iridiplantae;p__ Streptophyta;c_ Zygnemophycese o Zygnematales;f Zygnematacese;g_ Spirogyra;__
& k__\iridiplantae;p__Chlorophyta;c__Trebousdophyceas;o__Chlorellales:f__Chlorellaceae;g_Meyerella;s__plankionica
40% 4 k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Mymphaeales;__;_
k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Lamiales;f__Plantaginaceae:g__Callifriche;__
. k__\iridiplantae;p__Streptophyta;c_ Magnolicpsida;e_ Poales;f_ Juncaceseig_ Juncus;__
30% . k__\iridiplantae;p__Streptophyta; Coleochastophycese;o_ Coleochastsles:? Coleochaetaceseg  Colsochaste;s_ mitellarum
. k__\iridiplantae:p__ Streptophytaie_Magnoliopsida:o__Fagales:f_Betulaceas:; :
. k__\iridiplantae;p__ Streptophyta;c_ Magnoliopsida;o_ Saxifragales;fHaloragaceae;g_ Myriophyllum;__
20% k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Myriales;fLythraceae;g_ Peplis;s__portula
k__\iridiplantae,__;_ o o o
k__\iridiplantae;p__Streptophyta; __f__Pinaceae;__;__
10% = k__Viridiplantae;p__ Streptophyta;__;_ ;_
. k__\iridiplantae;p__Streptophyta;c__Pinopsida;o__f__Pinaceae;g_ Larix__
. k__\iridiplantaep__Streptophyts;c__Magnoliopsidsio__Astersles:f__Asteraceses;__;__
oo v v v v v v T T 8 s T T N T T T T T o o o o o o = = = = = = c c c c - c . k__ \iridiplantae;p_ Streptophyta;c Magnoliopsida;o_ Lamislesf_Lamisceas;_ ;
ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ j f% E E %L %L § § § § § § ;% ;% f% E— E E ?ﬂ ?ﬂ § ?ﬂ § § E E E— . k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Poales:f__Cyperaceas;g__Schoenoplecius;
T L e e e 5 5 5 5 5 5 5 5 5 5 5 5 5 £ £ £ 3 3 3 3 3 3 3 3 £ - T ' - - ha -
% % % g_ g_ % g_ % % '§_ o o o @ @ « « « @ @ @ @ @ @ E 'E 'E .E .E .E .E .E .E .E .E E k__\iridiplantae;p__Chlorophyta;c_Trebowsdophyceas;o__Chlorellales;f__Chlorellaceas;__;__
£ £ £ £ £ £ £ £ £ £ k__\iridiplantae;p__Streptophyta;c__Marchantiopsida:o__Marchantiales;f__Ricciacese;g__Ricciocarpos;s__natans
Sample k__\iridiplantae;p__Streptophyta;c_ Bryopsidaio__Hypnales:__;_

k__\iridiplantaep__ Streptophyts;c_ Coleochaetophyceseio_ Coleochsstales:f Coleochaestacese;g_ Coleochaste

. k__\iridiplantae:p__Streptophyts;c__Magnoliopsidaio__Rosales;f__Rosacess:g_ Potenfilla;__



Elevated Consumption of horse tail at Thompson

1om% k__\iridiplantas;p__Streptophytaie_Magnoliopsidao__Foales:f_Typhaceas;g__Sparganium;__
D k__\iridiplantae;p__Streptophytaic__Polypodiopsids;o_Equisetales;f__Equisetaceae:g_ Equisetum;s__diffusum
k__ \iridiplantas;p_ Streptophyta;e  Magnoliopsida;o_ Alismatales;f Hydrocharitaceae; ;o
8% k__\iridiplantas;p__ Streptophytaic_ Masgnoliopsidao_Posles:fCyperscess;_
. k__ \iridiplantae;p__ Streptophyta;c Magnoliopsida;o_ Poales;f  Poaceae;_ ;_
. k__ \ridiplantas;p__ Streptophyta;c_ Magnofiopsida;o_Mymphaeales;f_Cabombaceae;_
80% . k__Viridiplantae;p__ Streptophyta;c_ Magnoliopsida;o__ Alismatales;f__Potamogetonaceae;g_ Fotamogeton;_
. k__\iridiplantae:p__Streptophyta:e_Magneliopsidaio__Foales;__._ ;
k__\iridiplantae;p__Streptophytaic__Magnoliopsida;o__Caryophyllalesf__Polygonaceae:;g_Persicaria;__
O3 k__ \iridiplantagp_ Streptophytaie Magnoliopsidao_ Alismatalesf Alizmatscessg_ Sagittaria;_
k__\iridiplantae;p__ Streptophytaic_ Pinopsidao_ f Pinaceseig_ Pinus;__
k__ \iridiplantae;p__ Streptophyta;c Magnoliopsida;o__ Ceratophyllales;f_Ceratophyllaceae;g_ Ceratophyllum;__
aﬁo% T . k__\iridiplantas;p__StreptophytaieMagnoliopsidao__Foales:?_Typhaceasig_ Typhai__
5 . k_ \iidiplantagip_ Streptophytaic_ Magnoliopsida;_;_ ;1 ;.
g . k__\iridiplantas;p__StreptophytaieMagnoliopsidao__Mymphaeales;f__Mymphaeaceae;__;__
L;SD% T . k__\iridiplantae;p__Streptophyta;c__Magnofiopsida;o__MNymphaeales;f__Mymphaeaceae;g_ Mymphaea;__
% k__ \iridiplantag;p_ Streptophyta;c Zygnemophyceas;o_ Zygnematales;f Zygnematacsas;g_ Spirogyra;__
& k__\iridiplantae;p__ Chlorophytac__Trebouwdophyceas;o_ Chlorellales:f__Chlorellaceas;g_ Meyerells;s__plankionica
0% k__ \iridiplantae;p__ Streptophyta;e Magnoliopsida;o_ Mymphaeales;_ ;_ ;_
k__\iridiplantas;p__ Streptophyta;c_Magnofiopsida;o_Lamiales;f__Plantaginaceae;g__ Callifriche;__
. k__\iridiplantae;p__Streptophyta;c_Magneliopsida;e_Poales:f__Juncaceaeig_ Juncus;__
0% . k__\iridiplantae:p__Streptophyta:c__Coleochaetophyceae:n_ Colecchaetales:f__Coleochaetaceae:g Colecchaete:s__nitellarum
. k__\iridiplantae;p__Streptophyta;c__Magnoliopsida;o__Fagales:f_Betulaceas;_
. k__ \iridiplantas;p__ Streptophyta;c  Magnoliopsida;o_ Saxifragales;f  Haloragaceae;g_ Myriophyllum;__
20% k__\iridiplantas;p__ Streptophyta;c_ Magnofiopsida;o_ Myriales:f_Lythraceae;g_ Peplis;s__portula
k_ Vridiplantae;__;_ ;i o ;.
k__\iridiplantas;p__ Streptophytaic Finopsidao_ f Pinaceae;_
10% k__ Viridiplantas;p_ Streptophyta;_ ;_ ;i
. k__\iridiplantae:p__Streptophyta:c_Finopsidaio__f__Finaceaeig Larix__
k__\iridiplantae;p__Streptophyta;c__Magnoliopsidao__Asterales:f__Asteraceae;_
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Does Bunker hill pb have a unique isotopic signature?

* Yes!

* Lead toxicity in swans is a result of
Bunker Hill lead.

e >90% of blood Pbin 14 of 17
swans was from Bunker Hill!
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ratios of these different Pb isotopes can be used to distinguish between sources of lead



What have we discovered so far?

* Fecal sampling is a promising metric for evaluating both wetland
specific and population-wide swan health

 Most Pb in swans was from Bunker Hill

* The swan diet is very diverse
e Water potato was a small part of their diet

* Some plants may be riskier than others for Pb exposure

* Can we nudge the abundance of safe plant species over others as we clean up the
site?

* Airboat-based captures are NOT the way to go
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Next steps

e Continue to nail down correlation between Bunker Hill blood lead, feces, and
sediment

e Only 3 of 40 had all three measurements
* Design fecal sampling monitoring program

* Determine how reducing lead concentrations increases the health of the
Lower Basin swan population

* Figure out a better way to catch and sample swans! No more airboats.

* ORD is helping to fund this and related research and we hope to have
another successful field program in 2023.
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