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Figure 3-13A Figure 3-13B
Winkelman Station - High Arsenic, Copper & Lead Winkelman Station —-Low Arsenic, Copper & Lead — 8/24/2010
1/14,2/7,2/13,3/21,9/23,11/22,12/10,12/28,2010 Calms: 2.08%
Calms: 20.61% Average Wind Speed: 4.91 mph
Average Wind Speed: 3.52 mph Total Count: 48 (30 minute averages)

Total Count: 384 (30 minute averages)

ASARCO Hayden Plant Site Figure 3-13
Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air) Winkelman Station Wind Rose
Hayden, Arizona Arsenic, Copper,and Lead




Legend
Wind Speed (mph)
|:| >28.83 - 8.05-12.78
Bl 1972883 [ ] 4.70-8.05
Bl 12781970 | 1.12-4.70

Figure 3-14A Figure 3-14B
Hayden Station — High Arsenic, Copper, Hayden Station — High Arsenic, Copper & Lead
Cadmium & Chromium -7/1/2010 & 10/29/2010 1/8/2010
Calms: 4.17% Calms: 0.00%
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Figure 3-14C Figure 3-14D
Hayden Station — Low Arsenic, Cadmium & Lead Hayden Station — Low Arsenic, Copper & Lead
11/22/2010 2/7/2010
Calms: 12.50% Calms: 8.33%
Average Wind Speed: 4.82 mph Average Wind Speed: 4.30 mph
Total Count: 48 (30 minute averages) Total Count: 48 (30 minute averages)
ASARCO Hayden Plant Site Figure 3-14

Hayden Station Wind Roses
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Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)
Hayden, Arizona




Relative Mass Concentration

10

F

8 | Ultrafine (PM 4 4)

Nanoparticles

(PM .01)

6 4
Droplet
Mode
Fresh High
4 1 Condensed Temperature Sulfate, Nitrate,
Organic Emissions, Ammonium,
Carbon or Organic Organic Carbon, . Geological
Sulfuric Acid Carbon, Elemental Carbon, + Material, Pollen,
s | Vapors, Clean Sulfuric Acid, Heavy Metals, Fine “ ! Sea Balt
¥

Environment

Nucleation

0 +———=T e
0.01

Metal Vapors

Aitken

Condenszatio
Mode

Geological -

Accumulation

0.1
Particle Aerodynamic Diameter (um)

-
-
Q

Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)

Figure 3-15
Idealized Ambient Size Distribution Showing
Formation Mechanisms and Chemical
Components Associated with Different Regions

ASARCO Hayden Plant Site

Hayden, Arizona




[ >2883

Il 1972883

Legend
Wind Speed (mph)
I 8.05-12.78

[] 470805

Bl 1278-19.70 [ 1.12-4.70

Figure 3-16A
Hayden Station — Top 10 High Arsenic Days
Calms: 1.67%
Average Wind Speed: 8.92 mph
Total Count: 480 (30 minute averages)
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Figure 3-16B
Hayden Station — Top 10 High Copper Days
Calms: 0.89%
Average Wind Speed: 8.63 mph
Total Count:451 (readings every Y2 hour)
Partial MET Data available for 11/7/07
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Figure 3-16C
Hayden Station — Top 10 High Cadmium Days
Calms: 1.77%
Average Wind Speed: 8.41 mph
Total Count:451 (30 minute averages)
Partial MET Data available for 11/7/07
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Figure 3-16D
Hayden Station - Top 10 High Lead Days
Calms: 0.93%
Average Wind Speed: 8.46 mph
Total Count: 432 (30 minute averages)
MET Data not available 2/4/09 -Windrose represents 9 days
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Figure 3-16E
Hayden Station — Top 10 High Chromium Days
Calms: 3.70%
Average Wind Speed: 7.58 mph
Total Count:432 (30 minute averages)
MET data not available 4/12/08-Windrose represents 9 days

Figure 3-16F
Hayden Station — Top 10 High PM10 Days
Calms: 9.93%
Average Wind Speed: 7.16 mph
Total Count:403 (30 minute averages)
Partial MET Data available 11/7/07 ;
MET data not available 5/22/08-Windrose represents 9 days

ASARCO Hayden Plant Site
Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)

Figure 3-16
Hayden Station Wind Roses
Top 10 Days: arsenic, Cadmium,

Hayden, Arizona Chromium, Copper, and Lead




Figure 3-17A
Winkelman Station — Top 10 High Arsenic Days
Calms: 19.81%
Average Wind Speed: 4.42 mph
Total Count:429 (30 minute averages)
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MET Data not available 2/19/07-Windrose represents 9 days

Figure 3-17C

Winkelman Station — Top 10 High Cadmium Days

Calms: 19.68%
Average Wind Speed: 3.72 mph
Total Count:432 (30 minute averages)

Figure 3-17E

Winkelman Station — Top 10 High Copper Days

Calms: 25.87%
Average Wind Speed: 4.19 mph
Total Count:429 (30 minute averages)
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Figure 3-17B

Calms: 18.24%

Winkelman Station - Top 10 High Chromium Days

Average Wind Speed: 4.82 mph
Total Count: 477 (30 minute averages)

Figure 3-17D

Winkelman Station - Top 10 High Lead Days

Calms: 22.61%

Average Wind Speed: 3.51 mph
Total Count:429 (30 minute averages)

Figure 3-17F

Winkelman Station — Top 10 High PM10 Days
Calms: 17.49%
Average Wind Speed: 7.00 mph
Total Count: 406 (30 minute averages)
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ASARCO Hayden Plant Site

Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)
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Figure 3-17
Winkelman Station Wind Roses
Top 10 Days: arsenic, Cadmium,

Chromium, Copper, and Lead
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Number Air Monitoring Locations

LT 11

ST-01
ST-02
ST-03
ST-04
ST-05
ST-06
ST-07
ST-08
ST-09
ST-10
ST-14

Hayden Maintenance Yard

High School in Winkelman
Montgomery Ranch - EPA

Hayden Junction - EPA

Globe Highway - EPA

Hayden Jail - EPA

Garfield Ave (not part of RI network)
Hayden West Side Location
South-Southeast of crushing facility
Smelter Hill (Meteorological [MET])

Area/Smelter Parking Lot
Terrace Station

North Hayden Station

Hillcrest Avenue

Concentrator Station (Post Office)
Tailings Pile

Background Monitor

ST-16
ST-18
ST-23
ST-26
ST-27
ST-34

Water Treatment Filter Cake Storage

© sT-08 Located
approximately 6,000 ft Northwest

<4—— © sT-04 Located
approximately 3,000 ft West

(¢) ST-34 Located
approximately 36 Miles West
Florence, Arizona

Number Area Name

01A |Tailings Impoundment D

01B  |Tailings Impoundment AB/BC

02 San Pedro Wash

03 Northern Waste Disposal

04 Lime and Filter Plants

05 Kennecott Avenue Wash and Tailings

06 Administration and Concentrator Support
07 Concentrate Production

08 Conveyor Belt Tailings

09 Ore Receipt and Secondary and Tertiary Crushing

10 Powerhouse Wash

11 Waste Water Treatment Plant

12 Concentrate Handling and Mixing
13 Smelter Support

14 Flash Smelting, Copper Converting, Anode Furnace

15 Reverts Crushing and Reclaim
16 Acid and Oxygen Plants

17 Slag Handling

18A Hayden Junction Segment
18B Kennecott Avenue

18C  |Winkelman Segment

18D  |Smelter Hill Segment

\

Note:
Background map courtesy of ESRI®.
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ASARCO Hayden Plant Site
Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)

Hayden, Arizona
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Figure 6-2

Ambient Air Monitoring Stations and
Key Features of Site Vicinity
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Number Source Monitoring Location

ST-09 [Reverts Crushing Facility, South 03 i
ST-13 |Smelter hill base, North Side [RormerKennecotiSmelters RilteplRlant G f i
' 'oncentrateRallLoadln
ST-14 |Treatment Filter Cake Storage Area/Smelter m \ J
Parking Lot n—'nm
" Plant: .
ST-17 |Asarco Warehouse station 0% m KenneCottISmMelterdStack

ST-19 |Secondary hood baghouse discharge to stack
ST-20 |Vent Gas Cottrell discharge to stack

Acid Plant Tail gas discharge to inner stack - —S -

Concentrate Bedding area (smelter) — \\\\\ FormeriKennecotysmelter,
ST-24 |Converter Building Roof NS

- ST-25 |Flash Furnace Roof %\
ST-26 |Concentrator Station (Post Office)

ST-27 |Tailings Pile

ST-28 |Slag Dump Station

ST-29 |Converter Fugitive Station

ST-30 [Flash Furnace Fugitive Station
ST-31 |Anode Pour Source Location Station

LT 11
nn
a4
NN
N -

JAdminstration

ST-32 |Reverts Crushing Station North
ST-33 |Secondary Crusher Fugitive Dust Monitoring
X A\ W
Number Area Name g f 0 ”
01A  |Tailings Impoundment D \ o g D m
01B  |Tailings Impoundment AB/BC ’ [Bins)
02 San Pedro Wash 18A 77 /
03 Northern Waste Di |
04 |Lime and Filer Plants @r 13 _
05 Kennecott Avenue Wash and Tailings Unloadmg 3
06  |Administration and Concentrator Support I Gila RIVE
07 Concentrate Production = o
08 Conveyor Belt Tailings containment wm
09 Ore Receipt and Secondary and Tertiary Crushing
10 Powerhouse Wash
11 Waste Water Treatment Plant
12 Concentrate Handling and Mixing
13 Smelter Support 3 A
14 |Flash Smelting, Copper Converting, Anode Furnace Dali Re‘verts Crushing et Reekim Sy CI’.UShmg and
15 Reverts Crushing and Reclaim Screenin g
16 Acid and Oxygen Plants r R _
17 |Siag Handiing ROormerdrailings ST-14 ST.32
18A Hayden Junction Segment 4‘ sTA3
18B Kennecott Avenue on y 0 "
18C  |Winkelman Segment TQIHHJgE 7 aligh @BBP,%',’
18D  |Smelter Hill Segment Plpellne“ V ST28~gf - ConscniEden Skg) Punp
S 11 \ Acidirank{garm
SecondanyACrushern 8\&0
&5 15
Q ety Oxygenlglant
s~ |
01B (K533 ) e
North]Revertserushingpvard
Dok opper X\ @elledum Suiets Pormd ST-09 \ Legend
./ST'27 XN @® Source Monitoring Location
mj@ m{i D RI Area Boundaries
\ Soutlh Reverils Crusifing Yerd D Key Site Features
lailingslimpoundmentAB . o
Tailings Pipeline - Above Ground
mm\» — - Tailings Pipeline - Underground
——— Railroads
MikkIs Sehod—> River
18C
Hayden ’
Hayden Schooll
\Well
FiES
biaydenlwelllgieldavs sy 980 0 980
& CiChD \Winkelm]
Note: WWelllgiels
Background map courtesy of ESRI®. Feet
m [Emergency) I
_ ASARCO Hayden Plant Site _ Figure 6-3
Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air) Source Sampling Locations and
Hayden, Arizona Key Features of Site Vicinity
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12 Gil ot
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17
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Number Area Name
01A [Tailings Impoundment D
01B Tailings Impoundment AB/BC ® \
02 |San Pedro Wash &g&@‘ 18C
03 Northern Waste Disposal \
04 Lime and Filter Plants @
05 Kennecott Avenue Wash and Tailings
06 Administration and Concentrator Support
07 Concentrate Production
08 Conveyor Belt Tailings
09 Secondary and Tertiary Crushing 01A %% &W ®
09 Ore Receipt
10 Powerhouse Wash
11 Waste Water Treatment Plant
12 Concentrate Handling and Mixing
13 Smelter Support
14 Flash Smelting, Copper Converting, Anode Furnace
15 Reverts Crushing and Reclaim
16 Acid and Oxygen Plants
17 Slag Handling . )
1,750 0 1,750
18A Hayden Junction Segment ® Proposed Mobile SODAR Location
18B Kgnnecott Avenue D RI Areas with Surface Samples W Feet
18C  |Winkelman Segment - ) A
18D Smelter Hill Segment RI Areas with Surface and Bulk Samples Sp¥ Background map courtesy of ESRI®.
[EESSSSSY nnovative ASARCO Hayden Plant Site Figure 6-4
ITS ;eChr.“Ca' Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air) Proposed Mobile SODAR Locations and
olutions, Inc. i _
A Gilbane Company Hayden, Arizona Surface Sample Locations
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TSP
Section B.2

Fibrous
Glass

Ship

Semiannual Receipt
Receive lab IML
HV SOP #1 from EPA

7

Ship

HV SOP #3
Weigh/Verify at
IML Laboratory

Ship
HV SOP #4

2025

Section B.3

Teflon
PM10

Quarterly Receipt
of ITSI from lab
Clean filters stored in
clean/dust free container
Table B.5.1

Deploy/Collect

Six Day Cycle for
Monitoring

Ship
Six Day Cycles

HV SOP #5/#6 at
IML Laboratory

'

Analysis
EQL-189, Grav

Results to ITSI

Teflon
PM3y 5

Ship

¥

2.5 SOP #3/1#6
Weigh/Verify at
IML Laboratory

'

Ship
2.5SOP #7

Ship
Six Day Cycle

Y

Receipt at ITSI

Deploy/Collect
]

Y

1

Six Day
Cycle

Three Day
Cycle

Ship
Six Day Cycle
[

7

Ship
Three Day Cycle

2.5SOP #9 at
IML Laboratory

v

Analysis
Grav, XRF,
10-3.4,10-3.5,
Pb Isotopes,
Pb, Cu, As,Cd

Results to ITSI

Mini Vol

Section B4

Moudi
Section B.5

Results to ITSI

CPMP
PM PMy 5 PM1o PM .
Cp,\z/[g Teflon Teflon Qualtoz Various PM
Sizes
[ [ |
Ship Ship
2.5S0OP #7
2.5 SOP #3/#6 -
Weigh/Verify at Receipt at ITSI
IML Laboratory
+ | Deploy/Collect
. Twelve Day Cycle
Ship
2.5 SOP #7 |
©
* 2 = 0
Ship 2 5 g
Six Day Cycle § § g
. :
Receipt at ITSI 2 @ <
Y \
Y U of A Lab Archive
Deploy/Collect Analysis Planning
XRF Analysis Team
i Pb Isotopes, ici
Ship I(S)?305p s SEM/EDX Decisions
CPMP | Teflon/Quartz It
Pb, Cu, As,Cd
IML Laboratory
2% [ 7o% Y Results to ITS|
4 2.5 SOP #9 at Analysis
UofA Archive IML Laboratory lons
Laboratory Planning Teflon | Quartz
* Team * Results to ITSI
Analysis Decisions Analysis Section Filter
SEM/EDX Grav, XRF, and Re-Weigh
Pb Isotopes,
10-3.5
IML Laborat Pb, Cu, As,Cd
e Analysis  Analysis
EC/OC lons
Analysis l |
lons

EBAM

Y

PM;q
Teflon
Tape

Y

IML Lab
XRF

Y

| Results to ITSI I

. OPC
Section B.6 Section B.6
PM
PM 10
2.5 i
Tefion Electronic
Tape *
| Deploy
Ship *
2.5SOP #7 Temperal
* Resolution
One Minute
Receipt at ITSI Intervals
Deploy/Collect Deploy
Continuous Monitoring
Results to ITSI
No
\
Archive
Planning
Team
Decisions
Notes:

Surface/Bulk
Section B.7

Ship

Weigh
SOP #2-114r8

Resuspend
at DRI

Y

!

PM
Teflon

PM> 5
Teflon

'

Weigh/Verify

'

Analysis
XRF, lons

Results to ITSI

CPMP = capillary pore membrane polycarbonate
DRI = Desert Research Institute
IML = Inter-Mountain Laboratory

U of A = University of Arizona

ASARCO Hayden Plant Site
Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)
Hayden, Arizona

Figure 7-1

Monitor and Filter Flowchart




Final Phase Il RI/FS Work Plan (Part 1 of 2 - Air)
Hayden, Arizona

PM, s-selective Inlet PM s-selective Inlet PMsg-selective Inlet PMsg-selective Inlet
Teflon-membrane filter Polycarbonate- Teflon-membrane filter Quartz filter
membrane filter
a) Gravimetry a) lons by IC! a) Gravimetry a) Gravimetry
b) Metals by XRF b) SEM/EDX b) Metals by XRF b) EC/OC (by
c) Pb, Cd, As, by c) Pb, Cd, As by IMPROVE-TOR)
ICP/MS ICP/MS c) lons by IC
d) Isotopes by d) Isotopes by
ICP/MS ICP/MS
1. Section of filter
ASARCO Hayden Plant Site Figure 7-2

MiniVol Sampling and Analysis
Configuration






