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Introduction & Project Purpose

* Purpose: preliminary assessment and site investigation (PA/SI) of the Emerald Isle Mine
in Northwest Arizona.
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Figure 1: Open Pit
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Figure 2: State Map [1]
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Figure 3: Emerald Isle Map



Task 1: Work Plan

* 1.1: Sampling
Analysis Plan
(SAP)

 1.2: Health and
Safety Plan
(HASP)

*Potential Background* 3
Uphill from taifings pile to N #1 Tailings Pile
2x surface- 1x core Composite grids
6x surface N+S Hal

2x cores

#3 Tailings Drainage Path
Discrete Depth cores in wall strata
2x per side (E, W)

#5 Upper Leaching Basin ‘Q a
Discrete, perimeter, radial, surface #2 Heap Leach Pad
12x [3per comer) 3t 0, 1, 2m distance Discrete grid
from water lavel 10x surface and 2x cores
1x core 3t random location - =T

& 5"

#10 West Drainage
©x Discrete along Thalweg or Hotspots
20x surface (cores?)

#4 Tailings Drainage Basin
Compaosite grid
8x surface- 2x cores

#7 Fadlities
Discrete grid

6x- Surface at random grid locations

and presumed hotspots

#8 Leach vats

= Duscrete at random or grid
. ' 4x surface

#6 Lower Leaching Basin
Same as upper
10x Compasite grid of basin bottom?

#9 Ore Leach Pit
Discrete Grid and Hotspots
10x discrete surface

xcore Approx 500°

imagery Date: 4/13/2018 lat 35.365149° lon -114.1925650°

Figure 4: Decision Unit Map



Task 2: Field Investigation

» Sampling will be done in accordance with the Work Plan

Figure 5: Empty
Leach Pit [6]



Task 3: Analysis

*3.1: Dry and Sieve the Samples

*3.2: X-Ray Fluorescence (XRF) Analysis

*3.3: Contaminant of Concern Determination Figure 7: Handheld XR!

*3.4: Acid Digestion of Soil and Sample Preparation

*3.5: ICP-MS Analysis - 1E
*3.6: Correlation of ICP-MS/XRF Data | ‘

Figure 8: ICP-M




- 4

@=dup| Problem Formulation

Task 4: Risk Assessment

Characterization of:

*4.1: Human Health Risk Assessment (HHRA) ' ! ecologica

Exposure »
a

ffects

e 4.3.1: Determine Exposure Point Concentrations

e 4.3.2: Toxicity Assessment

Risk Characterization

. A 4

Figure 10: Ecological Risk Assessment

e 4.1.3: Exposure Assessment
e 4.1.4: Risk Calculations

*4.2: Ecological Risk Assessment

e 4.2.1: Characterization of Ecology S e N Dose-Response
i
What health problems =:> What are the health

o 4 2 2 TOXiCity Assessment are caused by the problems at different
e pollutant? exposures?
Ris|
e 4.2.3: Exposure Assessment L |, Caleul:
What is the e
- R1 1 1 Exposure h::;';tor;gcrso&f
e 4.2.4: Risk Characterization ASSPOMUES |

How much of the pollutant

are people exposed to during
a specific time period? How
many people are exposed?

Figure 9: Human Health Risk Assessment Flowchart [5]



Task 5: Impacts

* Environmental
* Economic

* Social

e Recreational users
e Health

Figure 11: Pregnant Leachate Pond [6] Figure 12: Tailings canyon [6]



Task 6: Project Management

* 6.1: Meetings
e Client
e Technical Advisor/Grading Instructor
e Team

* 6.2: Scheduling and Resource Management

° 6.3: Project Deliverables
® 30% Report and Presentation
e Task 3.1 - Drying and Sieving of Soil

® 60% Report and Presentation S
® Task 3.5 - XRF and ICP-MS Correlation

® 90% Report and Presentation Figure 13: SPNG Company Logo
® Task 5.0 - Project Impacts

e Final Report - PA/SI

e Presentation

e Website



Exclusions

* Remediation Alternatives

* Hydrology and Water Samplin

R ——

Figure 14
Leachate




Project

Schedule

March 2020

2.0 Field Investigation

November 2019 January 2020 | February 2020
Task Name wi| 15 | 18 |- 21 24 27 30 22 25 28 31 3 6 9 12 15 18 21 24 27 1 4 7 10 13
4 1.0 Work Plan | 1
1.1 Sampling Analysis Plan [ |
1.2 Health and Safety Plan

4 3.0 Analysis
3.1 Dry and Sieve the Samples
3.2 XRF Analysis
3.3 Acid Digestion
3.4 ICP-MS or FAAS Analysis
3.5 Correlation of XRF and ICP-MS Data
4 4.0 Risk Assessment
4 4.1 Human Health (HHRA)
4.1.1 Determine Exposure Point Concentrations
4.1.2 Toxicity Assessment
4.1.3 Exposure Assessment
4.1.4Risk Calculations
4 4.2 Ecological (ERA)
4.2.1 Characterization of Ecology
4.2.2 Toxicity Assessment
4.2.3 Exposure Assessment
4.2.4 Risk Characterization
5.0 Project Impacts
I 6.0 Project Management

—————————— ]|

Figure 15: Gantt Chart



taffing Plan

* Personnel and Titles
*Personal Qualifications
* Total Estimation of Work

» Staffing Summary

Table 1: Staffing Overview

Task

PE (hrs) _EIT (hrs) LAB (hrs)

TASK 1: Work Plan

1.1 Sampling Analysis Plan (SAP) 8 24 12
1.2 Health and Safety Plan (HASP) 8 24 12
TASK 2.0: Field Investigation 16 16 16
TASK 3.0: Analysis

3.1 Dry and Sieve the Samples 2 4 12
3.2: X-Ray Fluorescence (XRF) Analysis 4 20 40
3.3: Acid Digestion of Soil and Sample Prep 1 4 10
3.4 ICP-MS or FAAS Analysis 2 8 16
3.5: Correlation of ICP/FAA and XRF/FAA Data 1 2 8
TASK 4.0: Risk Assessment

4.1: Human Health Risk Assessment

4.1.1: Determine Exposure Point Concentrations 1 6

4.1.2: Toxicity Assessment 1 6

4.1.3: Exposure Assessment 1 6

4.1.4: Risk Calculations 1 6

4.2: Ecological Risk Assessment

4.2.1: Characterization of Ecology 4 12

4.2.2: Toxicity Assessment 4 12

4.2.3: Exposure Assessment 2 6

4.2.4: Risk Characterization 2 6 |
TASK 5.0: Project Impacts 4 8 4
TASK 6.0: Project Management

6.1: Meetings

6.1.1: Client Meetings 4 16 8
6.1.2: Technical Advisor and Grading Instructor Meetings 4 16 8
6.1.3: Team Meetings 16 32 32
6.2: Scheduling and Resource Management 8 16 8
6.3: Project Deliverables

6.3.1: 30% Report and Presentation 4 16 8
6.3.2: 60% Report and Presentation 4 16 8
6.3.3: 90% Report and Website 2 8 16
6.3.4: PA/SI Final Report 2 8 4
6.3.5: Final Presentation 2 8 4
6.3.6: Final Website 2 8 16
TOTALS (hrs) 110 314 242




ost of Engineering
ervices

* Personnel Costs
* Travel Costs

*Supplies & Lab Fees

Table 2: Cost of Engineering Services

Lab Disposable Gloves 4

11/2" X 5' Plastic Liner

8 (=40 1 ft tubes
for Auger/Samples ( )

1.0 Personnel Classification Hours/Quantity Rate, $/hr
PE 110 195
EIT 314 67
LAB TECH 242 48
TOTAL 666
2.0 Travel
Mileage, 1 trip 652 $0.58/mile
Hotel Rooms in 3 Rooms for1 .
. ) $94/room,night
Kingman Night
Meals 7 persons, 2 days $55/day/person
3.0 Supplies
18/152 t
Ziplocks 4 518/ o

Freezer Bag, Gallon

$10/100 ct. box

$4/liner

Buckets 15 $3.25/bucket
Sample Marker Flags Bundle of 100 $8/bundle
55 Gallon, 80
Garbage Bags Count, heavy $24/Box
duty

Trowels 7 $10/trowel

Pens box of 36 $7/box

Tape Measure 7 $8 each

2.5 Gallon Ju
Water % $3/jug
(x7)
GPS Unit Rental 7 $20/day
Lab Notebooks Individual
Acid Digestion
Reagents/Materials +
Chemistry Lab g / ) 20 Samples $50/sample
ICP-MS Analysis
(including reagents)

CENE Lab Access Soil Sieving 7 days $100/day
ENE Lab Use XRF Analysis 7 days $100/day

5.0 TOTAL
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