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Legend i\lotes: F|GURE 4-21
Sample Location/ , 101-12-023A = Parcel ID RESIDENTIAL SUBSURFACE SOIL

Cu = Copper

Concentration Range (//] Parcel with Habitable Housing ®J- = Estimated value, biased low | LABORATORY RESULTS FOR COPPER

Color Key mg/kg = milligrams per kilogram
B 0-3.100 mg/kg Parcel Boundary ®R-SRL = Residential Soil Remediation Level ) WINKEL MAN, ARIZONA
_— AII concentrations are in mg/kg ASARCO, LLC Ha den Plant Site
Bl 3,101 - 8,699 mg/kg* Road SO|I concentrations in RED exceed Arizona-R-SRLs Hya den. Arizona
8,700 - 17,100 mg/kg* Parcel Zones JAvizona R-SRL for Cu = 3,100 mg/kg 600 rayden, )
! ! °If a duplicate sample was collected, the The data on this figure are derived

* D Category 1 higher concentration of the two is posted. Feet B 3
Bl >17,100 mg/kg D Category 2 19« = Copper concentrations do not exceed 3,100 mg/kg from tables 4-11 and E-2.

Shape Key ™ Aerial Source: Environmental Protection Agency, 2004. D RAFT

O Residential Sample
CH2Z2MHILL
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Sample Location/
Concentration Range
Color Key

I 0-212mg/kg
I 213 - 400 mg/kg
I 401 - 1,199 mg/kg
1,200 - 2,400 mglkg
I > 2,400 mg/kg*
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Notes:
1101-12-023A = Parcel ID
2 Max = Maximum Concentration
* Mean = Arithmetic Mean Concentration
“UCL = 95% Upper Confidence Limit N
°95% UCL was used for color key designation
°Pb = Lead w E
7 J = Estimated value
8 J- = Estimated value, biased low
° mg/kg = milligrams per kilogram S
© R-SRL = Residential Soil Remediation Level
“ All concentrations are in mg/kg 150 300 600
2 50il concentrations in RED exceed Arizona-R-SRLs
 Arizona R-SRL Pb = 400 mg/kg Feet

|f a duplicate sample was collected, the
higher concentration of the two is posted.
5% = |ead concentrations do not exceed 2,400 mg/kg

% For Arithmetic Mean and 95% UCL, values based on 9 samples per parcel.

7 Aerial Source: Environmental Protection Agency, 2004.
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FIGURE 4-22

RESIDENTIAL AND NON-RESIDENTIAL
SURFACE SOIL LABORATORY

RESULTS FOR LEAD

WINKELMAN, ARIZONA
ASARCO, LLC Hayden Plant Site
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Hayden, Arizona

The data on this figure are derived from

tables 4-6, 4-10, and D-1.
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Hayden-Winkelman

Arizona

Legend

Sample Location/
Concentration Range
Color Key

Bl 0-212 mglkg
Bl 213 - 400 mg/kg
Bl 401 - 1,199 mg/kg*
1,200 - 2,400 mg/kg*
Il > 2,400 mg/kg*
Shape Key
O Residential Sample

(/4

Parcel with Habitable Housing
Parcel Boundary

Road

Parcel Zones
D Category 1
[ category 2
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% J- = Estimated value, biased low
“mglkg = milligrams per kilogram
®R-SRL = Residential Soil Remediation Level

® All concentrations are in mg/kg
" Soil concentrations in RED exceed Arizona-R-SRLs
8 Arizona R-SRL for Pb = 400 mg/kg 0
°If a duplicate sample was collected, the
higher concentration of the two is posted.
%% = |ead concentrations do not exceed 400 mg/kg

™ Aerial Source: Environmental Protection Agency, 2004.
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FIGURE 4-23

RESIDENTIAL SUBSURFACE SOIL
LABORATORY RESULTS FOR LEAD
WINKELMAN, ARIZONA
ASARCO, LLC Hayden Plant Site
Hayden, Arizona

The data on this figure are derived
from tables 4-11 and E-2.
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GR-SW-11
As: 3.1
Cu: 7.6
Pb: 1
Al: 1,090
Fe: 738
As: 2.5
Cu: 2.6
Pb: <1
Al: <87
Fe: 300
Ammonia: <0.3
Conductivity: 1.03
Hydroxide Alkalinity: <10
pH: 8.11
Temperature: 15.1
Total Alkalinity: 190
TOC: 6.2

GR-SW-10
As: 2.8
Cu: 7.1
Pb: 0.86J
Al: 981
Fe: 640
As: 2.4
Cu: 2.7
Pb: <0.06
Al: 80.9
Fe: 300
Ammonia: <0.3
Conductivity: 1.02
Hydroxide Alkalinity: <10
pH: 8.09
Temperature: 15.3

GR-SW-08
As: 3
Cu: 5.4
Pb: 0.87J
Al: 1,090
Fe: 718
As: 2.9
Cu: 2.8
Pb: <1
Al: 20.3J
Fe: 300
Ammonia: <0.3
Conductivity: 1
Hydroxide Alkalinity: <10
pH: 8.04
Temperature: 15.2
Total Alkalinity: 190
TOC: 6.2

GR-SW-09
As: 3.2
Cu: 6.2

Pb: 0.87J
Al: 1,040
Fe: 687
As: 25
Cu: 2.9
Pb: <1
Al: 217
Fe: 300
Ammonia: <0.3
Conductivity: 1.02
Hydroxide Alkalinity: <10
pH: 8.06
Temperature: 14.8
Total Alkalinity: 190
TOC: 6.3

Notes:

GR-SW-07
As: 2.7
Cu: 6.8

Pb: 1
Al: 754
Fe: 507
As: 2.4
Cu: 2.4
Pb: <1
Al: 30.2
Fe: 300
Ammonia: <0.3

Conductivity: 0.95
Hydroxide Alkalinity: <10

pH: 8.05

Temperature: 17
Total Alkalinity: 190

TOC: 6.3

GR-SW-06
As: 2.9
Cu: 6.5

Pb: 0.72J
Al: 821

Fe: 545
As: 25
Cu: 25
Pb: <1

Al: 23.3]

Fe: 300
Ammonia: <0.3
Conductivity: 0.96
Hydroxide Alkalinity: <10
pH: 8.07
Temperature: 15.8
Total Alkalinity: 180
TOC: 6.7

Legend

* GR-SW-01 = Location ID
2 As = Arsenic

@ Surface Water Sample Location $Cu = Copper

— Road

“Pb = Lead

® Al = Aluminum

®Fe =1Iron

7 J = Estimated value

8< = Less than Limit of Detection (LOD)

°TOC = Total Organic Carbon

* Total metal and dissolved metal concentrations are in
micrograms per liter (ug/L).
Ammonia, Hydroxide Alkalinity, Total Alkalinity,
and TOC concentrations are in milligrams per liter (mg/L).

GR-SW-03
As: 2.9
Cu: 6
Pb: 0.72]
Al: 816
Fe: 527
As: 2.7
Cu: 7.3
Pb: <1
Al: 28]
X Fe: 300
Ammonia: <0.3 Ammonia: <0.3
Conductivity: 0.99 Conductivity: 1.01
Hydroxide Alkalinity: <10 Hydroxide Alkalinity: <10
pH: 8.09 pH: 8
Temperature: 16 Temperature: 17
Total Alkalinity: 180 Total Alkalinity: 180
TOC: 6.2 TOC: 6.4

SPR-SW-02
As: 5.5
Cu: 8.8
Pb: 0.14J
Al: 64.5]
Fe: <47.3
As: 5.2
Cu: 4.5
Pb: <1
Al: <87
Fe: 300
Ammonia: <0.3
Conductivity: 1.37
Hydroxide Alkalinity: <10
pH: 7.81
Temperature: 17.5
Total Alkalinity: 270
TOC: 1.7J

* Conductivity is reported in millisiemens per centimeter (mS/cm).

** Temperature is reported in degrees Celsius (°C).
¢ perial Source: ESRI I3 Imagery Prime World 2D dataset,
April 26, 1992; October 12, 1992; June 17, 2005

*® Concentrations of total metals are indicated in RED
™ Concentrations of dissolved metals are indicated in BLUE
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GR-SW-01
As: 3
Cu: 4.9
Pb: 0.7J
Al: 869
Fe: 597
As: 2.6
Cu:3
Pb: <1
Al: 21.6J
Fe: 300
Ammonia: <0.3
Conductivity: 1.07
Hydroxide Alkalinity: <10
pH: 7.86
Temperature: 16.9
Total Alkalinity: 180

GR-SW-02

Ammonia: <0.3
Conductivity: 1.04
Hydroxide Alkalinity: <10
pH: 7.99
Temperature: 17.1
Total Alkalinity: 180
TOC: 6.7

GR-SW-04
As: 2.8
Cu: 4.5
Pb: 0.66J
Al: 944
Fe: 580
As: 2.5
Cu: 2.8
Pb: <1
Al: 22.8J
Fe: 300
Ammonia: <0.3
Conductivity: 1.05
Hydroxide Alkalinity: <10

SPR-SW-01
As: 5.2
Cu: 70.2
Pb: 4.3

pH: 6.51
Temperature: 11.8
Total Alkalinity: 180

TOC: 6.3

Al: 765
Fe: 552
As: 3.7
Cu: 8
Pb: <1
Al: <87
Fe: 300
Ammonia: <0.3
Conductivity: 1.33
Hydroxide Alkalinity: <10
pH: 7.79
Temperature: 14
Total Alkalinity: 270
TOC: 1.6J

FIGURE 4-24

SELECTED SURFACE WATER SAMPLING RESULTS
WINTER 2006

ASARCO, LLC Hayden Plant Site

Hayden, Arizona

The data on this figure are derived from tables 4-12 and 4-13.
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GR-SW-11
As: 7.2
Cu: 22.8
Pb: 9.3
Al: 7,010

Fe: 4,420
As: 6.6
Cu:7.9

Pb: 0.08J
Al: 7.8
Fe: 378J

Ammonia: <0.3

pH: 8.03
Temperature: 32.7
Total Alkalinity: 170

TOC: 7.5

Legend

@ Surface Water Sample Location
— Road

GR-SW-10
As: 7.1
Cu: 27.3
Pb: 10.3
Al: 6,630+

Ammonia: <0.3
Conductivity: 1.47
Hydroxide Alkalinity: <10
pH: 7.34
Temperature: 28.2
Total Alkalinity: 170
TOC:7.4

Notes:

' GR-SW-01 = Location ID

2 As = Arsenic

% Cu = Copper

“Pb = Lead

® Al = Aluminum

®Fe =1Iron

7 J = Estimated value

8 J+ = Estimated value, biased high

GR-SW-07

Fe: 31,500

Cu: 29.9
Pb: 20.6
Al: 7,030
Fe: 8,160J
Ammonia: <0.3
Conductivity: 1.38
Hydroxide Alkalinity: <10
pH: 8.07
Temperature: 27.1
Total Alkalinity: 580
TOC: 9

GR-SW-08

Al: 12,0003+
Fe: 7,110
As: 6.3
Cu: 25
Pb: 0.2J
Al: 6.93
Fe: 368J
Ammonia: <0.3
Conductivity: 1.47
Hydroxide Alkalinity: <10
pH: 8.06
Temperature: 27.5
Total Alkalinity: 200

GR-SW-06
As: 16.8
Cu: 172
Pb: 163

Al: 62,0003+

Fe: 34,500
As: 9.8
Cu: 435
Pb: 27.7
Al: 8,200

Fe: 5,840J

Ammonia: <0.3 Ammonia: <0.3

Conductivity: 1.41 Conductivity: 1.3
Hydroxide Alkalinity: <10 Hydroxide Alkalinity: <10
pH: 7.95 pH: 8.12
Temperature: 26.9 Temperature: 28.1
Total Alkalinity: 170 Total Alkalinity: 940
TOC: 7.4 TOC: 9

* Total metal and dissolved metal concentrations are in
micrograms per liter (ug/L).
Ammonia, Hydroxide Alkalinity, Total Alkalinity,
and TOC concentrations are in milligrams per liter (mg/L).
** Conductivity is reported in millisiemens per centimeter (mS/cm).
*® Temperature is reported in degrees Celsius (°C).
7 Aerial Source: ESRI I3 Imagery Prime World 2D dataset,
April 26, 1992; October 12, 1992; June 17, 2005

9 < = Less than Limit of Detection (LOD)

°TOC = Total Organic Carbon

™ Concentrations of total metals are indicated in RED
*2 Concentrations of dissolved metals are indicated in BLUE
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GR-SW-05
As: 6.9
Cu: 18.6
Pb: 6.2
Al: 5,000+
Fe: 3,280
As: 6.1
Cu: 24
Pb: 0.06J
Al: 3.5
Fe: 222]
Ammonia: <0.3
Conductivity: 1.03
Hydroxide Alkalinity: <10
pH: 7.93
Temperature: 25.7
Total Alkalinity: 150
TOC: 7.6

SPR-SW-02
As: 8.5
Cu: 34.9
Pb: 24.3
Al: 3,660+
Fe: 8,970

Ammonia: <0.3
Conductivity: 1.76
Hydroxide Alkalinity: <10
pH: 7.99
Temperature: 31.6
Total Alkalinity: 310
TOC: 3.9

1,900

S

GR-SW-03
As: 6.8
Cu: 16.4
Pb: 4
Al: 4,2503+

Ammonia: <0.3
Conductivity: 0.98
Hydroxide Alkalinity: <10
pH: 8.08
Temperature: 26.3
Total Alkalinity: 140
TOC: 8

3,800

GR-SW-01
As: 6.8

Ammonia: <0.3
Conductivity:
Hydroxide Alkalinity: <10
pH: 7.26
Temperature: 26
Total Alkalinity: 140
TOC: 7.7

GR-SW-02
As: 7
Cu: 21.8
Pb: 4.6
Al: 4,790+
Fe: 2,960
As: 6.5
Cu: 2.6
Pb: 0.22J
Al: 84.3]

Fe: 370J
Ammonia: <0.3
Conductivity: 1.02
Hydroxide Alkalinity: <10
pH: 7.99
Temperature: 26.4
Total Alkalinity: 140
TOC: 8.3

GR-SW-04
As: 6.8
Cu: 16.8
Pb: 3.9
Al: 4,100+
Fe: 2,670
As: 6
Cu: 0.82J
Pb: 0.06J
Al: 43
Fe: 233J
Ammonia: <0.3
Conductivity: 1.02
SPR.SW.01 Hydroxide /:\Ikallnlty. <10
: pH: 8.11
AS..7-7 Temperature: 25.9
Cu: 32 Total Alkalinity: 140

Pb: 20.7 .
Al: 3,130J+ T0C: 77

Fe: 7,180
As: 5.6
Cu: 0.59J
Pb: 0.31J
Al: 90.5
Fe: 829J
Ammonia: <0.3
Conductivity: 1.71
Hydroxide Alkalinity: <10
pH: 8
Temperature: 25.7
Total Alkalinity: 300
TOC: 3.9

FIGURE 4-25

SELECTED SURFACE WATER SAMPLING RESULTS
SUMMER 2006

ASARCO, LLC Hayden Plant Site

Hayden, Arizona

The data on this figure are derived from tables 4-12 and 4-13.
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Surface Water Concentrations (mg/L)

Surface Water Concentrations (mg/L)

Gila River between San Pedro

20 and Tailings Impoundments March 2006
Gila River Gila River San Pedro Sl &nc Sen Gila River Gila River
Upstream of Adjacent to River Pedro Rivers Between Downstream of
Winkelman Winkelman Confluence Tailings Tailings
Impoundments Impoundments
15 -
10
5 -
0 \
N 2 & 5 A 2 o © ® 0) o A
B o P P o P N X o PR R N T AR AN
& & Ny & <4 & & & & Iy & & &
) S
% August 2006
80 1 B Total Alkalinity (/100)
7 B TDS (/100)
01 == TOC
60 - [ TSS (/100)
50 -
40
N 8 & » N Q » © {\ ® ) o A
P G Y R Y Y S P Y A
o & oo I S oy Iy oy & & & o

Sampling Locations - Arranged upstream to downstream (left to right)

Notes:

I mg/L = milligrams per liter
2TDS = Total Dissolved S olids

3 TOC = Total Organic Carbon
4TSS =Total Suspended S olids

FIGURE 4-26

HISTOGRAMS OF CONCENTRATIONS OF GENERAL CHEMISTRY PARAMETERS

IN SURFACE WATER SAMPLES, HAYDEN, ARIZONA
ASARCO, LLC Hayden Plant Site

Hayden, Arizona

The data on this figure are derived from table 4-12.
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