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Figure 1.1
Sampling Locations on the Animas River
Upstream and Across from Silverton, CO
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Data Sources:
Sample Locations: U.S. EPA Region 8 (2013)
Mine Locations: U.S. EPA and ESAT (2012)
Rivers and Streams: CDOW 1:24k (2004)
Image: Microsoft Bing web service (2014)
Rivers and Streams Coordinate System/Projection:
UTM Zone 13 North, NAD 83, Meters Area EnIarged

® Mine Locations




o
s

e &
B
¥
Feemiltion Peak £
a W - =
@ Silverton

¢ e
(&

Hermosa Park Rd

‘ e
e P ; #% Sunlight Peak
LACK Bear Mount Eolus % .14069 ft

{-aateste, F o ige
«
§7°472 Windom peak
14,082 ft

SILVERPICK

CoLumsing

San Juan National F CasiEe Rody %
e MOuNTaIN
2 VILLAGE San Juan Mountains =

B
g W
ASPeN WinDs

P &
Needle Mountains

LEA

N
S
S

Tacoma

53
¢
GLA®ER Cur’.s

Rowood,

Bakers Bridge

m . Hertls Gorp, Eeaithster Geogrephies LLG Eathstar slo
2015 Misrosoift Corporetion © 2095 Nelda @ AND

Figure 1.2
' @ Sampling Locations on the Animas River
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FIGURE 2.1
Site conceptual model for the aquatic habitats and receptors evaluated in the BERA
Baseline Ecological Risk Assessment
Upper Animas Mining District
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Figure 3.1: Summary of select benthic invertebrate community data collected in September-
October 2014 from the Animas River, main stem Cement Creek, and main stem Mineral Creek

Figure 3.1a: Multi-Metric Index (MMI) scores for the
benthic invertebrate community in the Animas River,
mainstem Cement Cr. & mainstem Mineral Cr. (Sep. 2014)
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Figure 3.1b: # of taxa, # of intolerant taxa and # of EPT taxa
for the benthic invertebrate community in the Animas River,
mainstem Cement Cr. & mainstem Mineral Cr. (Sep. 2014)
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Figure 3.1 (cont’d): Summary of select benthic invertebrate community data collected in September-
October 2014 from the Animas River, main stem Cement Creek, and main stem Mineral Creek

Shannon Weaver Diversity (unitless)

Hilsendorf Biotic Index (unitless)

Figure 3.1c: Shannon-Weaver Diversity Index for the
benthic invertebrate community in the Animas River,
mainstem Cement Cr. & mainstem Mineral Cr. (Sep. 2014)
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Figure 3.1d: The Hilsendorf Biotic Index for the benthic
invertebrate community in the Animas River, mainstem
Cement Cr. & mainstem Mineral Cr. (Sep. 2014)
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Figure 3.1 (cont’d): Summary of select benthic invertebrate community data collected in September-
October 2014 from the Animas River, main stem Cement Creek, and main stem Mineral Creek

Figure 3.1e: EPT Index, Ephemerata abundance, and %EPT
for the benthic invertebrate community in the Animas River,
0 mainstem Cement Cr. & mainstem Mineral Cr. (Sep. 2014)
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Figure 3.1f: Filterers, scrapers, and clingers in the benthic
community in the Animas River, mainstem Cement
Creek, and mainsten Mineral Creek (Sep. 2014)
120
] Reference Animas River Animas River £ 5 E5
locations above mainstem below mainstem @< %’) =
Cement Cr. Cement Cr. SE] E£5
100 A ES g%
] clingers
80 A
9\.0/ 60 -
40 A filterers
20 _ scrapers
] | o
0 T T T T T T T T T v T
O O © \} S NZ > Q (2 Q % &
& @) 2 © (s A A OO © » >
?(\'b ?/*\(O e \s v ?’,\ @Qb Q_Q,S‘ OO W
Q}(o <\\®6
(b'§_ ~

Sampling Locations



Figure 5.1: Geometric mean no effect and effect HQs for the
benthic invertebrate community exposed to sediment in the

Geomean HQs
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50

40

30

20

10

solid symbol = no effect geomean HQ
open symbol = effect geomean HQ

Pb

Zn

i < y
HQ=1 O - v l’ v
v -‘!, —]

i» L] — —¢ O
@) N% > o Q Q &
O A A > & O )
& v v Ky & & 5 S
&
&

Sampling location




Hazard quotients

Hazard quotients

10

30

25

20

15

10

Figure 5.2: Sample-specific no effect and effect HQs for select metals in sediment collected from the
Animas River, mainstem Cement Creek and mainstem Mineral Creek

Figure 5.2a: No effect and effect HQs for Al in sediment
samples collected from the Animas River, mainstem

Cement Creek and mainstem Mineral Creek
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Figure 5.2c: No effect and effect HQs for Cd in sediment
samples collected from the Animas River, mainstem

Cement Creek and mainstem Mineral Creek
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Figure 5.2b: No effect and effect HQs for As in sediment
samples collected from the Animas River, mainstem

Cement Creek and mainstem Mineral Creek
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Figure 5.2d: No effect and effect HQs for Cu in sediment
samples collected from the Animas River, mainstem

Cement Creek and mainstem Mineral Creek
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Figure 5.2 (cont’d): Sample-specific no effect and effect HQs for select metals in sediment collected
from the Animas River, mainstem Cement Creek and mainstem Mineral Creek

Figure 5.2e: No effect and effect HQs for Pb in sediment
samples collected from the Animas River, mainstem
Cement Creek and mainstem Mineral Creek
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Figure 5.2g: No effect and effect HQs for Ag in sediment
samples collected from the Animas River, mainstem
Cement Creek and mainstem Mineral Creek
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Figure 5.2f: No effect and effect HQs for Mn in sediment
samples collected from the Animas River, mainstem
Cement Creek and mainstem Mineral Creek
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Figure 5.2h: No effect and effect HQs for Zn in sediment
samples collected from the Animas River, mainstem
Cement Creek and mainstem Mineral Creek
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Multi-Metric Index scores (unitless)

Multi-Metric Index scores (unitless)

Figure 5.3: Multi-Metric Index Scores (1992-2014)

Figure 5.3a: MMI scores over time for sampling locations

on the Animas River below mainstem Mineral Creek
and at the two reference locations
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Figure 5.3b: MMI scores over time for sampling location
A68 above mainstem Cement Creek, in mainstem
o0 Mineral Creek and at the two reference locations
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Surface water pH

Surface water pH

Figure 5.4: Scatter plots of pH in surface water

Figure 5.4.a: pH in pre-runoff, runoff, and post-runoff
surface water samples from Mineral Cr., Cement Cr.,
Animas R. upstr. (A56) and Animas R. above CC (A60-A68)
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Figure 5.4.b: pH in pre-runoff, runoff, and post-runoff
surface water samples from the Animas River between CC
& MC (A69A & A70B) and below MC (A71B, A72 & A73)
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Surface water pH

Figure 5.4 (cont’d): Scatter plots of pH in surface water

Figure 5.4.c: pH in pre-runoff, runoff, and post-runoff
surface water samples from the Animas River below
Mineral Creek (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.5: Scatter plots of total Al chronic HQs in surface water

Hardness-adjusted HQs
for chronic toxicity

Hardness-adjusted HQs
for chronic toxicity

10, CC & MC (AG9A & A70B) and below MC (A71B, A72 & A73)

Figure 5.5.a: Total Al HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,

Animas R. upstr. (A56) and Animas R. above CC (A60-A68)
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Figure 5.5.b: Total Al HQs in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River between
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Figure 5.5 (cont’d): Scatter plots of total Al chronic HQs in surface water

Figure 5.5.c: Total Al HQs in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River below
MC at locations A73B, A75D, A75B, and Bakers Bridge
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Figure 5.6: Scatter plots of dissolved Cd chronic HQs in surface water

Figure 5.6.a: Dissolved Cd HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,
1c,)A\nimas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.6.b: Dissolved Cd in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River between
CC & MC (A69A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.6 (cont’d): Scatter plots of dissolved Cd chronic HQs in surface

Figure 5.6.c: Dissolved Cd HQs in pre-runoff, runoff, and
post-runoff surface water samples from the Animas
River below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.6*: Scatter plots of dissolved Cd concentrations adjusted to a hardness of 50 mg/L

Figure 5.6*.a: [Cd] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from Mineral Cr., Cement Cr.,
Animas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.6*.b: [Cd] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from the Animas River between
CC & MC (AB9A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.6* (cont’d): Scatter plots of dissolved Cd concentrations adjusted to a hardness of 50 mg/L

Figure 5.6*.c: [Cd] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from the Animas River
below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.7: Scatter plots of dissolved Cu chronic HQs in surface water

Figure 5.7.a: Dissolved Cu HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,
llAnimas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.7.b: Dissolved Cu HQs in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River between
CC & MC (AB9A & A70B) and below MC (A71B, A72 & A73)

Animas River Animas R. below | Animas R. below | Animas R. below
9 4 between CC & MC MC (A71B) MC (A72) MC (A73)

(AB9A & AT0B)

10

Hardness-adjusted HQs
for chronic toxicity
(6]

4 4
3_
chronic
5 HQ=1
1 @] 8 o A
s g ©°| g s g @ 6

0% o® o®8 o’ o

O =] C T C T CIU . - . -

& S $
ORI RO N
Ql‘?‘ & ¥ Q

& 9 Qo(°

Hydrologic periods and sampling locations



Figure 5.7 (cont.d): Scatter plots of dissolved Cu chronic HQs in surface

Figure 5.7.c: Dissolved Cu HQs in pre-runoff, runoff,
and post-runoff surface water samples from the Animas
River below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.7*: Scatter plots of dissolved Cu concentrations adjusted to a hardness of 50 mg/L

Figure 5.7*.a: [Cu] @ 50 mg/L hardness in pre-runoff, runoff,
and post- runoff surface water from Mineral Cr., Cement Cr.,
Animas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.7*.b: [Cu] @ 50 mg/L hardness in pre-runoff, runoff,

and post-runoff surface water from the Animas River between

CC & MC (AB69A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.7* (cont’d): Scatter plots of dissolved Cu concentrations adjusted to a hardness of 50

Figure 5.7*.c: [Cu] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from the Animas River
below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.8: Scatter plots of dissolved Mn chronic HQs in surface water

Figure 5.8.a: Dissolved Mn HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,
OAnimas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.8.b: Dissolved Mn HQs in pre-runof, runoff, and post-

runoff surface water samples from the Animas River between

CC and MC (A69A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.8 (cont’d): Scatter plots of dissolved Mn chronic HQs in surface

Figure 5.8.c: Dissolved Mn HQs in pre-runoff, runoff, and
post-runoff surface water samples from the Animas
River below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.9: Scatter plots of dissolved Pb chronic HQs in surface water

Figure 5.9.a: Dissolved Pb HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,
énimas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.9.b: Dissolved Pb HQs in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River between
10CC and MC (A69A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.9 (cont’d): Scatter plots of dissolved Pb chronic HQs in surface

Figure 5.9.c: Dissolved Pb HQs in pre-runoff, runoff, and
post-runoff surface water samples from the Animas
River below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.10: Scatter plots of dissolved Zn chronic HQs in surface water

Figure 5.10.a: Dissolved Zn HQs in pre-runoff, runoff, and post-
runoff surface water samples from Mineral Cr., Cement Cr.,
1(,)Animas R. upstr. (A56) and Animas R. above CC (A60 to A68)

1 Mineral Creek Cement Creek Animas River Animas R. above
9 - (MC34) (CC48%CC49) (A56 "upstream”) |  CC (A60 to A68)
8 .
8 | o
I > [
=) ) ©
L% 6 ©
g8 ©
20 o o)
BE 51 8 °© é
o 2 1 o
QS 4
22 7 ° g
- O
= u=
I} 3 A 8 o
I ] ° chronic o (¢]
2 | HQ=1 o
| J/ (0] o
1 8 8 Q fa)
8 S
1 o
O T T T T T T T T T T T T
F ¥ FEE LSS T
e ¢ &S o8 K ¥ P
NN S YR ¥ K ul ,\‘?9~
& (\0 oé\ Q\QI (\66 06
T & IR

Hydrologic periods and sampling locations

Figure 5.10.b: Dissolved Zn HQs in pre-runoff, runoff, and post-
runoff surface water samples from the Animas River between
CC & MC (AB69A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.10 (cont’d): Scatter plots of dissolved Zn chronic HQs in surface

Figure 5.10.c: Dissolved Zn HQs in pre-runoff, runoff, and
post-runoff surface water samples from the Animas
River below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.10*: Scatter plots of dissolved Zn concentrations adjusted to a hardness of 50 mg/L

Figure 5.10*.a: [Zn] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from Mineral Cr., Cement Cr.,
100(,)Animas R. upstr. (A56) and Animas R. above CC (A60 to A68)
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Figure 5.10*.b: [Zn] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from the Animas River between
00CC & MC (AB9A & A70B) and below MC (A71B, A72 & A73)
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Figure 5.10* (cont’d): Scatter plots of dissolved Zn concentrations adjusted to a hardness of 50 mg/L

Dissolved Zn Conc. (ug/L)
standardized to 50 mg/L hardness

Figure 5.10*.c: [Zn] @ 50 mg/L hardness in pre-runoff, runoff,
and post-runoff surface water from the Animas River
below MC (A73B, A75D, A75B, and Bakers Bridge)
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Figure 5.11: Scatter plots of dissolved metals chronic HQs in surface water samples
collected using MiniSipper sampling devices in 2014

Figure 5.11a: Chronic HQs for dissolved Al in surface water
collected in 2014 from the Animas River using MiniSipper
samplers at locations A56, A73, A75D and Bakers Bridge
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Figure 5.11b: Chronic HQs for dissolved Cd in surface water
collected in 2014 from the Animas River using MiniSipper
samplers at locations A56, A73, A75D and Bakers Bridge
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Figure 5.11 (cont’d): Scatter plots of dissolved metals chronic HQs in surface water samples
collected using MiniSipper sampling devices in 2014

Figure 5.11c: Chronic HQs for dissolved Cu in surface water
collected in 2014 from the Animas River using MiniSipper
samplers at locations A56, A73, A75D and Bakers Bridge
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Figure 5.11d: Chronic HQs for dissolved Pb in surface water
collected in 2014 from the Animas River using MiniSipper
samplers at locations A56, A73, A75D and Bakers Bridge
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Figure 5.11 (cont’d): Scatter plots of dissolved metals chronic HQs in surface water samples
collected using MiniSipper sampling devices in 2014

Figure 5.11e: Chronic HQs for dissolved Zn in surface water
collected from the Animas River in 2014 using MiniSipper
. samplers at locations A56, A73, A75D and Bakers Bridge
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Figure 5.12: Trout densities over time at four locations on the Animas River

Figure 5.12.a: Brook trout densities (fish/mile) at four
sampling locations on the Upper Animas River
between 1992 and 2014
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Figure 5.12.b: Rainbow trout densities (fish/mile) at four
sampling locations on the Upper Animas River
between 1992 and 2014
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Figure 5.12 (cont’d): Trout densities over time at four locations on the Animas River

Figure 5.12.c: Brown trout densities (fish/mile) at four
sampling locations on the Upper Animas River
between 1992 and 2014
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Figure 5.13: Geometric mean RME and CTE HQs for the four
wildlife receptors evaluated using food chain modeling

Figure 5.13.a: Geometric mean RME and CTE HQs for
the American Dipper feeding in the Animas River
above Cement Creek and below Mineral Creek

10
solid symbol = geomean RME HQ

open symbol = geomean CTE HQ

Geomean HQs
/%
»
=

. Se .
O N2 > e Y 4
S Q R A5 &8 S
© v v
° 2
K
&
?.

Sampling location

Figure 5.13.b: Geometric mean RME and CTE HQs
for the belted kingfisher feeding in the Animas River
above Cement Creek and below Mineral Creek
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Figure 5.13 (cont’d): Geometric mean RME and CTE HQs for the
four wildlife receptors evaluated using food chain modeling

Figure 5.13.c: Geometric mean RME and CTE HQs for
the muskrat feeding in the Animas River above
Cement Creek and below Mineral Creek
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Figure 5.13.d: Geometric mean RME and CTE HQs for the
mallard feeding on a 100% benthic invertebrate diet in the
Animas River above Cement Cr. and below Mineral Cr.
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Figure 5.13 (cont’d): Geometric mean RME and CTE HQs for the
four wildlife receptors evaluated using food chain modeling

Figure 5.13.e: Geometric mean RME and CTE HQs for
the mallard (50%-50% diet) feeding in the Animas River
above Cement Creek and below Mineral Creek
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