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Figure 1: Arizona Location Map [1]

Introduction

Purpose:

Preliminary Assessment and Site
Investigation to assess health risks
and propose remedial action

Client;:

Eric Zielske from the Bureau of Land
Management

Background:

Active from 1800s to 1942 produced
vanadinite, gold, and silver
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Figure 2: County Location Map
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Figure 3: Vicinity Map [3]
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Table 1: Contaminants of Concern ECM Site Investigation 2019 [4]
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Figure 4: Project map [5]
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Task 2: Site
Investigation

Task 1: Work Plan

Task 1.1: Sampling and Analysis Plan

Task 1.2: Health and Safety Plan

Task 1.3: Lab Binder/Lab Access




Task 3: Laboratory Task 4: Data Analysis
Analysis

Task 4.1: Identification of Human Health
and Ecological Contaminants of Concern

(COCs)

Task 3.1: Sample Drying

Task 3.2: Sample Sieving

Task 4.2: Identify Exposure Point

Task 3.3: X-Ray Fluorescence (XRF) Testing Concentrations for all COCs

Task 3.4: Acid Digestion Task 4.3: XRF in-situ vs ex-situ Analysis

Task 3.5: Flame Atomic Absorption (FAA) / Task 4.4: XRF ex-situ vs FAA/ICP Analysis

Inductively Coupled Plasma (ICP)

Task 4.5: Quality Assurance & Quality
Control Analysis



Task 5: Contaminant
Pathways

Task 5.1: Maps of Contaminant
Distribution

Task 5.2: Migration Pathways

Task 5.3: Conceptual Site Model (CSM)

Task 6: Human Health
Risk Assessment

Task 6.1: Toxicity Assessment

Task 6.2: Exposure Assessment

Task 6.3: Risk Characterization



Task 7: Ecological Risk
Assessment

Task 7.1: Identification of Potentially
at-risk Species

Task 7.2: Identification of Area Use
Factors

Task 7.3: Determination of Ecological
Risk

Task 8: Remedial
Actions

Task 8.1: Remedial Action Objectives
Task 8.2: Develop Alternatives

Task 8.3: Evaluate Alternatives and
Select Preferred Alternative

Task 8.4: Design of Preferred
Alternative
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Task 9: Project
Impacts

Task 10: Project
Deliverables

Task 10.1: 30% Report
Task 10.2: 60% Report
Task 10.3: 90% Report

Task 10.4: Final Report

Task 11: Project
Management

Task 11.1: Meetings
Task 11.2: Schedule Management

Task 11.3: Resource Management
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Exclusions

Water Sampling/Analysis

Air Sampling/Analysis
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| Task 1.0 Work Plan T
Task 1.1 Sampling and Analysis Plan
Task 1.2 Health and Safety Plan
Task 1.3 Lab Binder/ Lab Access [

| Task 2.0 Site Investigation

| Task 3.0 Laboratory Analysis |
Task 3.1 Sample Drying
Task 3.2 Sample Sieving
Task 3.3 XRF Testing
Task 3.4 Acid Digestion
Task 3.5 FAASICP

| Task 4.0 Data Analysis
Task 4.1 |dentification of Human Health and Ecological CO
Task 4.2 |dentify EPCs for all COCs
Task 4.3 XRF in-situ ws ex-situ Analysis
Task 4.4 XRF ex-situ vs FAA/ICP Analysis
Task 4.5 QA/QC Analysis

Task 5.0 Contaminant Pathways
Task 5.1 Maps of Contaminant Distribution
Task 5.2 Migration Pathways
Task 5.3 Site Conceptual Model

| Task 6.0 Human Health Risk Assessment

Task 6.1 Toxicity Assessment l |
Task 6.2 Exposure Assessment |
Task 6.3 Risk Characterization |

| Task 7.0 Ecological Risk Assessment — [
| Task7.1 Potentially at-risk Species - |
Task 7.2 |dentify Area Use Factors Eﬁ; |
Task 7.3 Determination of Ecological Risk = |

| Task 8.0 Remedial Actions
Task 8.1 Remedial Action Objectives |
Task 8.2 Develop Alternatives
Task 8.3 Evaluate Alternatives and Select Preferred Alterna |
Task 8.4 Design of Preferred Alternative L I
Task 9.0 Project Impacts :
| Task 10.0 Project Deliverables I '|
; . ; Task 10.1 30% Deliverable e 2/13
Figure 6: Project Task 10.2 60% Deliverable 4 3/13 '
Gantt Chart Task 10.3 90% Deliverable 17 :
Task 10.4 Final Deliverable p 5/2
Task 11.0 Project Management ' 1




Senior Engineer
* Master’s Degree
* Professional Engineer
* 15+ years of experience
* Project Manager

Engineer
* Bachelor’s Degree
* Engineer-In-Training
» ~3 years of experience

* Performs majority of
project work

Statfing

Lab Technician

* Performs all laboratory work
with supervision of Engineer

* Present during Site
Investigation
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S t ff' Task 6.0 Human Health Risk Assessment
a ln g Task 6.1 Toxicity Assessment 0 8 0 8
Task 6.2 Exposure Assessment 0 20 0 20
) Task 6.3 Risk Characterization 2 10 0 12
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Task 1.0 Work Plan Sipeies 2 15 0 17
Task 1.1 Sampling and Analysis Plan 5 30 0 35 Task 7.2 Identification of Area Use Factors 2 15 0 17
Task 1.2 Health and Safety Plan 5 15 0 20 Task 7.3 Determination of Ecological Risk 2 10 0 12
Task 1.3 Lab Binder 0 5 15 20 Task 8.0 Remedial Actions
el 20 S8 e e (T 25 30 30 125 Task 8.1 Remedial Action Objectives 2 6 8
RSkt DI ONAOREITAITTS Task 8.2 Develop Alternatives 5 15 20
Task 3.1 Sample Drying 0 2 50 32 Task 8.3 Evaluate Alternatives and Select
Task 3.2 Sample Sieving 0 2 60 62 BN 1 5 0 6
Task 3.3 XRF Testing 0 2 60 62 Task 8.4 Design of Preferred Alternative 5 20 0 25
U6l 54 Lot Dilgesinin 0 ! 1 2 Task 9.0 Project Impacts 1 3 0 4
Task 3.5 FAA/ICP 0 ! ! 2 Task 10.0 Project Deliverables
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Task 4.3 XRF In-situ vs Ex-situ analysis 0 10 0 10 Task 10.4 Final 2 8 0 10
Task 4.4 XRF Ex-Situ vs FAA/ICP analysis 0 10 0 10 Task 11.0 Project Management
Task 4.5 QA/QC analysis 2 10 5 17 Task 11.1 Meetings 30 60 30 120
Task 5.0 Contaminant Pathways Task 11.2 Schedule Management 10 5 0 15
Task 5.1 Maps of Contaminant Distribution 2 15 0 17 Task 11.3 Resource Management 2 2 0 4
Task 5.2 Migration Pathways 0 2 0 2 Subtotal Hours| 117 405 272
Task 5.3 Conceptual Site Model (CSM) 2 4 0 6 Total Hours 794
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Cost of Engineering Services

Project Costs Summary

Subsection Classification Qty | Rate Unit Cost
Senior Engineer 117 | $300 |$/hr $35,100
Engineer 405 | $135 [$/hr $54,675

Personnel

Lab Technician 272 | $35 |$/hr $9,520
Total Personnel $99,295
NAU Mileage Rate 300 |$0.40|$/mile $120
Rental: NAU Suburban| 2 $65 |$/day $130
Travel |Hotel 1 Night 5 |$100 |$/room $500
PerDiem; 5 persons 2 days| $30 |$/day-person $300
Total Travel $1,050

Personnel = $99,295

Travel = $1,050

Supplies = $5,937

Total = $107,282

Ziplock Gallon Freezer Bags, 120 ct| 1 $16 [$/pack $16
Trowel 8 $10 [EA $80
Rental: 2 GPS devices 2 days| $120 [$/device-day $480
Soap 1 $6 [$/bottle $6
Marker Flags, 50 pack 2 $7 |$/pack $14
Plastic Bins, 2 pack 2 $57 [$/pack $114
5 gal Buckets 4 $7 |[EA $28
Water, 12 pack 2 $4  |$/pack $8
Paper Towels, 2 pack 1 $7 |$/pack $7
Supplies -
Sharpie, 5 pack 1 $5 [$/pack $5
INitrile Gloves, 1000 pack 1 $45 [$/pack $45
Trash Bags, 74 pack 1 $20 [$/pack $20
Clipboards, 6 pack 1 $12  [$/pack $12
Logbooks 2 $5 [EA $10
Measuring Tapes 4 $20 [EA $80
Scrub Brushes 4 $3 [EA $12
Rental: NAU Soils Lab 20 | $100 |$/day $2,000
Rental: XRF Device 10 | $300 [$/day $3,000
Total Supplies $5,937,
Subcontract/Western Technologies | 10 | $100 |$/sample $1,000
Total Cost $107,282
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