
 
DRAFT 

Engineering Evaluation/Cost Analysis 
New Dominion Mine 

 
Grand Mesa, Uncompahgre and Gunnison National Forests 

 
 

September 4 2020 
 

Contract GS-10F-026BA |  Task Order 1282MK20F0021 

Prepared by: 
Applied Intellect 
2801 Youngfield 
Street, Suite 240 
Golden, CO 80401 

Prepared for: 
US Forest Service 
216 North Colorado St. 
Gunnison, CO 81230 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  i 
 

TABLE OF CONTENTS 
 
EXECUTIVE SUMMARY .................................................................................................................. 1 
1. INTRODUCTION ................................................................................................................. 1 

1.1 Purpose and Scope ...................................................................................................... 2 
1.2 Report Organization .................................................................................................... 2 

2. SITE DESCRIPTION AND SUMMARY OF PREVIOUS INVESTIGATIONS ................................. 3 
2.1 History and Production ................................................................................................ 3 
2.2 Geology, Mineralogy, Topography and Hydrogeology ................................................ 4 
2.3 Current Site Features for EE/CA .................................................................................. 6 
2.4 Previous Investigation ................................................................................................. 6 

3. EE/CA SITE CHARACTERIZATION ACTIVITIES AND FINDINGS ............................................. 1 
3.1 Dump 200 .................................................................................................................... 1 
3.2 Adit 100 ....................................................................................................................... 1 
3.3 Dump 202 .................................................................................................................... 1 
3.4 Adit 102 ....................................................................................................................... 2 
3.5 Original New Dominion Dump ..................................................................................... 2 
3.6 Sampling and Analytical Methods, Decontamination, Sample Handling ..................... 2 

3.6.1 Sampling Methods .............................................................................................. 2 
3.6.2 Analytical Methods ............................................................................................. 3 
3.6.3 Decontamination................................................................................................. 3 
3.6.4 Sample Handling ................................................................................................. 3 
3.6.5 Laboratory Data Review Report .......................................................................... 3 

3.7 Deviations from the FSP/QAPP .................................................................................... 3 
3.8 Supporting Data .......................................................................................................... 4 

3.8.1 Surface Water Quality and Flow ......................................................................... 4 
3.8.2 Volume Estimates ............................................................................................... 5 
3.8.3 Synthetic Precipitation Leaching Procedure Results ............................................ 6 

4. NATURE AND EXTENT OF CONTAMINATION ..................................................................... 7 
4.1 Soil and Precipitate ...................................................................................................... 7 
4.2 Adit Water and Adit Drainage Water......................................................................... 10 

5. APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) ...................... 11 
6. STREAMLINED RISK EVALUATION .................................................................................... 13 

6.1 General Approach ..................................................................................................... 13 
6.2 Problem Formulation ................................................................................................ 13 
6.3 Risk Assessment Approach ........................................................................................ 14 

6.3.1 Identification of Media of Concern (MOC) ......................................................... 15 
6.3.2 Risk Screening Methodology .............................................................................. 15 
6.3.3 Human Receptor Threshold Values .................................................................... 15 

6.3.3.1 Surface Soil Concentrations Compared to Human Health TVs .................... 16 
6.3.3.2 Adit/Surface Water Concentrations compared to Human Health TVs (AAK, 
2006)  .................................................................................................................... 17 
6.3.3.3 Adit/Surface Water Concentrations compared to Human Health TVs (AI, 
2020)  .................................................................................................................... 18 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  ii 
 

6.3.4 Streamlined Ecological Risk Evaluation .............................................................. 20 
6.3.4.1 To Be Considered Ecological Risk Standards for Terrestrial Receptors ....... 20 
6.3.4.2 To Be Considered Surface Water Ecological TVs for Aquatic Receptors ..... 24 

6.4 Risk Assessment Conclusions .................................................................................... 26 
6.4.1 Soil and precipitate ............................................................................................ 26 
6.4.2 Adit water and Adit drainage water ................................................................... 26 

7. INDENTIFICATION OF REMOVAL ACTION SCOPE AND GOALS ......................................... 28 
8. IDENTIFICATION AND COMPARISON OF REMOVAL ACTION ALTERNATIVES ................... 29 

8.1 Description of Removal Action Technologies ............................................................ 29 
8.1.1 Off-Site Repository ............................................................................................. 29 
8.1.2 Covering Waste Piles Onsite .............................................................................. 29 
8.1.3 Surface Water Controls on-Site .......................................................................... 30 
8.1.4 Institutional Controls ......................................................................................... 31 

8.2 Components of the Removal Action Scope ............................................................... 31 
8.2.1 Alternative 1: Off-Site Repository and Surface Water Controls Onsite .............. 31 
8.2.2 Alternative 2, Covering Waste Piles, Surface Water Controls, and Institutional 
Controls Onsite ................................................................................................................ 34 
8.2.3 Alternative 3:  No Action .................................................................................... 34 

8.3 Overview of the Evaluation Criteria for Non-Time Critical Removal Actions ............. 34 
8.3.1 Effectiveness ...................................................................................................... 35 

8.3.1.1 Overall Protection of Human Health and the Environment ........................ 35 
8.3.1.2 Compliance with ARARs .............................................................................. 35 
8.3.1.3 Long-term Effectiveness and Permanence ................................................. 35 
8.3.1.4 Reduction of Toxicity, Mobility, or Volume................................................. 35 
8.3.1.5 Short-term Effectiveness ............................................................................ 35 

8.3.2 Implementability ................................................................................................ 36 
8.3.2.1 Technical Feasibility and Availability ........................................................... 36 
8.3.2.2 Administrative Feasibility ........................................................................... 36 

8.3.3 Cost .................................................................................................................... 37 
8.4 Comparative Analysis of Each Alternative ................................................................. 37 

8.4.1 Effectiveness ...................................................................................................... 37 
8.4.2 Implementability ................................................................................................ 38 
8.4.3 Estimated Cost ................................................................................................... 39 

8.5 Final Ranking of Alternatives ..................................................................................... 39 
9. RECOMMENDED REMOVAL ACTION ALTERNATIVE ......................................................... 41 
10. REFERENCES .................................................................................................................... 42 
 
  



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  iii 
 

TABLES 
Table 3-1: Sampling and Analytical Summary ....................................................................................................... 2 
Table 3-2: New Dominion Water Quality Measurements, July 2020 ................................................................... 3 
Table 3-3: Comparison of New Dominion Water Quality Measurements October 2005 and July 2020 .............. 4 
Table 3-4: Comparison of New Dominion Water Quality Measurements, August 1996, October 2000, and July 
2020 ...................................................................................................................................................................... 5 
Table 3-5. Synthetic Precipitation Leaching Procedure (SPLP) Results Compared to SPLP Threshold Values ..... 6 
Table 3-5. Synthetic Precipitation Leaching Procedure (SPLP) Results Compared to SPLP Threshold Values 
(continued) ........................................................................................................................................................... 7 
Table 4-1. Background Soil Results ....................................................................................................................... 8 
Table 4-2. Site Soil and Precipitate Results Compared to Background Soil .......................................................... 9 
Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) .................................... 10 
Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) .................................... 11 
Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) .................................... 12 
Table 5-1: Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance ................ 13 
Table 6-1. Human Health Threshold Values (TV) ................................................................................................ 21 
Table 6-2.  2006 Soil and Precipitate Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 
2006) ................................................................................................................................................................... 22 
Table 6-2.  2006 Soil and Precipitate Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 
2006)  (continued) .............................................................................................................................................. 23 
Table 6-3. 2020 Soil and Precipitate Data Compared to Human Health Threshold Values ................................ 24 
Table 6.3.  2020 Soil and Precipitate Data Compared to Human Health Threshold Values (continued) ........... 25 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006)
 ............................................................................................................................................................................ 26 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 27 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 28 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 29 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 30 
Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 31 
Table 6-5. 2020 Surface Water Data (Dissolved Metals) Compared to Human Health Threshold Values ......... 33 
Table 6-6. 2020 Surface Water Data (Total Metals) Compared to Human Health Threshold Values ................ 34 
Table 6-7. Ecological Threshold Values for Soil/Precipitate and Sediment ........................................................ 35 
Table 6-8. Hardness Function Coefficients for Calculation of Numeric Standards in Freshwater Habitat (Acute 
Exposure)* .......................................................................................................................................................... 36 
Table 6-9. Hardness Function Coefficients for Calculation of Numeric Standards in Freshwater Habitat (Chronic 
Exposure)* .......................................................................................................................................................... 37 
Table 6-10. 2006 Soil and Precipitate Data Compared to Ecological Threshold Values (from Au’ Authum Ki, 2006)
 ............................................................................................................................................................................ 38 
Table 6-10. 2006 Soil and Precipitate Data Compared to Ecological Threshold Values (from Au’ Authum Ki, 2006) 
(continued) ......................................................................................................................................................... 39 
Table 6-11. 2020 Soil and Precipitate Data Compared to Ecological Threshold Values ..................................... 40 
Table 6-11. 2020 Soil and Precipitate Data Compared to Ecological Threshold Values  (continued) ................ 41 
Table 6-12. 2006 Sediment Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) ....... 42 
Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 
2006) ................................................................................................................................................................... 43 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  iv 
 

Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 
2006) (continued) ............................................................................................................................................... 44 
Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 
2006) (continued) ............................................................................................................................................... 45 
Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 
2006) (continued) ............................................................................................................................................... 46 
Table 6-14. 2020 Adit/Surface Water Data Compared to Ecological Threshold Values ..................................... 48 
Table 7-1: Removal Action Construction Cost Comparison ................................................................................ 51 
Table 8-1: 40 CFR 300.415(b) Factor Analysis ..................................................................................................... 53 
 
FIGURES 
Figure 2-1. Regional Map ...................................................................................................................................... 1 
Figure 2-2. Site Location Map ............................................................................................................................... 2 
Figure 2-3. Site Features ....................................................................................................................................... 3 
Figure 2-5. CDWR WELL PERMITS & GROUNDWATER COVENANTS ..................................................................... 4 
Figure 2-5. 2006 Sampling Locations .................................................................................................................... 5 
Figure 3-1. Site 00 Sampling Locations ................................................................................................................. 6 
Figure 3-2. Site 02 Sampling Locations ................................................................................................................. 7 
Figure 3-3. Original New Dominion Site – Sampling Locations ............................................................................. 8 
Figure 6-1. Waste Rock and Tailings Conceptual Site Exposure Model ................................................................ 9 
Figure 6-2. Adit Water and Sediment Conceptual Site Exposure Model ............................................................ 10 
  



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  v 
 

 
APPENDICES  
Appendix A:  Field Notes, July 6, 2020 and July 7, 2020 

New Dominion EE/CA Field Investigation 
Applied Intellect, LLC 
 

Appendix B: Report  L1239858;  
  Pace Analytical Laboratory 
 
Appendix C: Laboratory Data Reports- Data Validation 

Applied Intellect, LLC, 2020 
 
Appendix D:  Waste Pile Volume Estimates 

Applied Intellect, LLC, 2020 
 
Appendix E: Threatened and Endangered Species Review 

Information for Planning and Consultation (IPaC) 
US Fish and Wildlife Service 

 
  



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  vi 
 

ACRONYMS 
 
AAK  Au’ Authum Ki, Inc. 
AI  Applied Intellect, LLC 
AOC  Area of Concern 
ARAR  Applicable, Relevant, and Appropriate Requirement 
B&M  Birds and Mammals 
BLM  Bureau of Land Management 
BTV  Background Threshold Value 
CAS  Chemical Abstract Services 
CCR  Colorado Code of Regulation 
CDPHE  Colorado Department of Public Health and Environment 
CDWR  Colorado Division of Water Resources 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
cfs  cubic feet per second 
CGS  Colorado Geological Survey 
COC  Contaminants of Concern 
COPC  Contaminant of Potential Concern 
COPEC  Contaminant of Potential Ecological Concern 
COR  Contracting Officer’s Representative 
CPG  Certified Professional Geologist 
CSEM  Conceptual Site Exposure Model 
CWA  Clean Water Act 
CY  Cubic yards 
DQO  Data Quality Objective 
Eco-SSLs Ecological Soil Screening Level 
EE/CA  Engineering Evaluation/Cost Analysis 
EF  Exceedance Factor 
ESV  Ecological Screening Values 
ft, amsl feet above mean sea level 
FSP/QAPP Field Sampling Plan/Quality Assurance Project Plan 
GMUG  Grand Mesa, Uncompahgre, and Gunnison 
gpm  gallons per minute 
HDPE  High-density polyethylene 
HRS  Hazard Ranking Sytstem 
IPaC  Information for Planning and Consultation 
LANL  Los Alamos National Lab 
MCL  Maximum Contaminant Level 
MDL  Method Detection Limit 
μS/cm  MicroSiemens per centimeter 
mg/kg  Milligram per Kilogram 
mg/L  Milligrams per Liter 
mm  millimeter 
MOC  Media of Concern 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  vii 
 

 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
MSE  Millennium Science and Engineering 
NCP  National Contingency Plan 
NF  National Forest 
NOAEL  No Adverse Effect Level 
NPS  United States National Parks Service 
NPR  Neutralization Potential Ratio 
NRWQC National Recommended Water Quality Criteria 
NF  National Forest 
NFSR  National Forest Service Road 
NRCS  United States Department of Agriculture, Natural Resources Conservation Service 
ORP  Oxygen Reduction Potential 
P&I  Plants and Invertebrates 
QA/QC  Quality Assurance/Quality Control 
RCRA  Resource Conservation Recovery Act 
RG  Registered Geologist 
RSL  Regional Screening Level 
SDWA  Safe Drinking Water Act 
SI  Site Inspection 
SLRA  Screening Level Risk Assessment 
SMCL  Secondary Maximum Contaminant Level 
SOP  Standard Operating Procedure 
SOW  Scope of Work 
SPLP  Synthetic Precipitation Leaching Procedure 
T&E  Threatened and Endangered 
TAL  Target Analyte List  
TBC  To Be Considered 
TCLP  Toxicity Characteristic Leaching Procedure 
TV  Threshold Values 
USEPA  United States Environmental Protection Agency 
USFS  United States Department of Agriculture, Forest Service 
USFWS  United States Fish and Wildlife Service 
USGS  United States Geological Survey 
WQCC  Water Quality Control Commission 
 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  ES-1 
 

EXECUTIVE SUMMARY   
 
The United States Department of Agriculture, Forest Service (USFS) Grand Mesa, Uncompahgre 
and Gunnison (GMUG) National Forests has contracted Applied Intellect, LLC (AI) to perform an 
Engineering Evaluation/Cost Analysis (EE/CA) for the New Dominion Mine Site (the Site) in San 
Miguel County, Colorado. This EE/CA was performed in accordance with Schedule of Items 
presented in the USFS Statement of Work (SOW) Task Order No. 1282MK20F0021.  This report 
presents the results of the EE/CA for the Site. 
 
The USFS is evaluating a non-time critical removal action (NTCRA) at the Site to address mine 
waste rock and tailings that contain high levels of metals that may be hazardous to human health 
and the environment, in accordance with the National Contingency Plan (NCP) 40 Code of Federal 
Regulations Part 300.415 (40 CFR 300.415) Removal action.  40 CFR 300.415 requires 
consideration of eight factors, including the three factors provided below that are potentially 
relevant to the Site: 
 

1. Actual or potential exposure to nearby human populations, animals, or the food chain 
from hazardous substances or pollutants or contaminants;  

2. High levels of hazardous substances or pollutants or contaminants in soils largely at or 
near the surface, that may migrate; and 

3. Weather conditions that may cause hazardous substances or pollutants or contaminants 
to migrate or be released. 
 

Based on these factors, the scope, goals and objectives of this NTCRA are to reduce the potential 
for exposure to humans and ecological receptors to acceptable levels and reduce the potential 
for contaminants to migrate or be released. 
 
The Site consists of three work areas associated with draining adits and tailings piles. Remnant 
features of the mine are located within approximately 500 to 1,000 feet of the Town of Ophir, 
Colorado, situated at approximately 9,700 feet above mean sea level (ft, amsl). Ophir can be 
accessed via National Forest Service Road (NFSR) 630 at Colorado Highway 145 approximately 10 
miles south of Telluride, Colorado. NFSR 630 is also known as Ophir Pass Road.  The three mine 
work areas that are the focus of this investigation are: 
 

 The Original New Dominion Mine area of concern (AOC), located between 10,135 ft, amsl 
and 10,170 ft, amsl, consisting of a dry collapsed adit and waste pile.  The waste pile 
consists of approximately 1,662 cubic yards (CY) of tailings and waste rock collocated on 
land managed by the Town of Ophir and land managed by the USFS. 

 The 002 AOC is the middle adit work area, located between 10,040 ft, amsl and 10,070 
ft, amsl, consisting of a draining adit measured at 42 gallons per minute (gpm) and an 
extended waste pile of waste rock and tailings. The waste pile was measured to range 
between 900 CY and 1,260 CY and is located on USFS managed land. 

 The 00 AOC is the lower adit work area, located between 9,900 ft, amsl and 9,980 ft, amsl 
consisting of a draining adit measured at 104 gpm and a partially saturated waste pile of 
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waste rock and tailings and red mine water precipitate. The waste pile was measured at 
an estimated 1,963 CY and is located mainly on USFS managed land with the toe 
overflowing onto land managed by the Town of Ophir.  Mine water draining from the 02 
adit also flows onto the Town of Ophir managed land. 

 
The USFS conducted a Site Inspection (SI) in 2005 that was documented in 2006 Site Assessment 
Report (Au’ Authum Ki, Inc. [AAK], 2006), which characterized the 01 and 02 AOCs but did not 
characterize the OND AOC.  To fill data gaps to complete the 2020 EE/CA contractors for the USFS 
conducted additional fieldwork to: 

 Estimate the volume of the waste piles at each AOC; 
 Characterize the portion of the OND waste pile located on NF managed land including 

background;  
 Characterize the leaching potential from all three AOC waste piles; and  
 Re-characterize the mine water flowing from the 01 and 02 draining adits.  

 
On July 6, 2020 and July 7, 2020, AI conducted environmental sampling (surface soil, surface 
water and sediments), volume analysis, and onsite repository assessment at the Site. Surface soil 
samples, 0 to 6 inches below ground surface (bgs), were collected and composited to represent 
the exposure concentrations of mine related metals for human and ecological receptors at the 
OND AOC and at a background location adjacent to the AOC.  Mine water and sediments were 
collected from the 02 and 00 adits, and from a location where the 00 water flowed off NF-
managed land. Five additional composite samples were collected and analyzed for leaching 
potential by the Synthetic Precipitate Leaching Procedure (SPLP) from each of the AOC waste 
piles. Waste pile volume measurements were conducted to support the alternatives analysis for 
the EE/CA. 
 
A streamlined risk evaluation was conducted using a combination of data from the 2006 Site 
Assessment (AAK, 2006) and the current EE/CA data gaps investigation, which compared 
environmental sample results to observed background concentrations, and to human health and 
ecological risk- and technology- based Threshold Values (TVs).  
 
In surface soil in the waste piles for human health concerns: 

 The following metals exceeded the BLM recreational exposure TVs (Cox, 2017): 
o Lead at the 02 AOC by a factor of 11 times; and  
o Arsenic at the 02 AOC by a factor of 3.2 times. 
 

The following metals exceeded the Ecological risk-based TVs (NPS, 2018): 
 Antimony, arsenic, cadmium, cobalt, copper, lead, manganese, selenium, silver and zinc. 

 
Ecological risk driver are: 

 Cadmium, with an exceedance factor (EF)of 76 at AOC 02; 
 Copper, with an EF of 120 at AOC 02; 
 Lead, with an EF of 770 at AOC 02; 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  ES-3 
 

 Manganese, with an EF of 140 at AOC 02; and 
 Zinc, with an EF of 79 at AOC 02. 

 
In addition, the only SPLP exceedance occurred at AOC 02 at waste pile 2 (ND2-SS-202-1) where 
the SPLP extraction for lead result exceeded the 20x MCL standard by a factor of 33.  
 
Based on the results of the streamlined risk assessment, three alternatives were evaluated to 
meet the scope, goals and objectives of the removal action, which include action objectives, 
including No Action as a baseline comparison:  
 

 Alternative 1: Off-Site Repository and Surface Water Controls Onsite; 
 Alternative 2: Covering Waste Piles and Surface Water Controls Onsite and Institutional 

Controls; and 
 Alternative 3:  No Action. 

 
In accordance with non-time-critical removal action guidance (USEPA, 1993), these three 
alternatives were evaluated against the following criteria: effectiveness, implementability, and  
cost.  Alternative 2 was chosen as the preferred alternative at a rough order of magnitude cost 
of $289,500.  This alternative includes: 

 
 Utilizing the nearby former USFS borrow areas that were used to construct the Carbonero 

Tailings repository; 
 Re-shaping, and benching of slopes on existing waste piles before adding cover material; 
 Constructing rock-armored drainage swales and/or diversion channels near the adits to 

divert flow away from waste rock piles to preferred natural drainage areas;  
 Constructing tiered drainage features in steeper areas to manage flows and promote 

vegetation and organic matter; 
 Constructing berms at the downgradient toes of the existing waste piles; and 
 Other potential diversion structures (gabion dams, check dams). 
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1. INTRODUCTION 
 
The United States Department of Agriculture, Forest Service (USFS) Grand Mesa, Uncompahgre 
and Gunnison (GMUG) National Forest (NF) has contracted Applied Intellect, LLC (AI) to perform 
an Engineering Evaluation/Cost Analysis (EE/CA) for the New Dominion Mine Site in San Miguel  
County, Colorado. This EE/CA was performed in accordance with Schedule of Items presented in 
the USFS Statement of Work (SOW) Task Order No. 1282MK20F0021.   
 
Following Notice to Proceed on April 21, 2020, AI prepared the draft project Work Plan, Field 
Sampling Plan/Quality Assurance Project Plan (FSP/QAPP) and Health and Safety Plan (AI, 2020). 
The USFS Contracting Officers Representative (COR) and AI conducted an initial site visit and 
reconnaissance on June 12, 2020. A previous Site Inspection (SI) had been conducted at the Site 
in 2006. The June 2020 reconnaissance addressed the following objectives to complete the 
EE/CA: 
 

 Identify data gaps in the SI and conduct an additional data gathering event to fill the data 
gaps; 

 Use SI and EE/CA data to evaluate site-specific risk to human health and ecological 
receptors; 

 If risks are unacceptable, identify laws and guidance known as Applicable or Relevant and 
Appropriate Requirements (ARARs) that should be used to guide the removal action;  

 Develop removal action alternatives that should be used to mitigate the unacceptable 
risks; and  

 Compare each alternative based on effectiveness, implementability and cost to develop 
a chosen action, with community and stakeholder input. 

 
All of the remnant mine features were reviewed and discussed by the USFS COR and during the 
initial site visit on June 12, 2020. In general these features include: 
 

 Three main portals or mine adits;  
o The two lower adits were leaking groundwater to the surface, releasing dissolved 

metals to the environment; and 
 Three remnant piles of waste rock and/or tailings.  

 
Following completion of the initial site visit, AI provided a Site Visit Summary Memorandum on 
June 16, 2020 to the USFS COR.  The memorandum identified the data gaps from previous studies 
and the technical approach to filling data gaps and using data previously collected. AI revised and 
finalized the Work Plan and FSP/QAPP and transmitted these planning documents to the USFS 
on June 26, 2020 (AI, 2020d). Subsequently the site characterization data collection event was 
scheduled and completed June 6 and 7, 2020.  

 
This EE/CA report presents the results of the site characterization, a streamlined risk assessment 
conducted using data from the 2006 SI and the July 2020 sampling event, Applicable or Relevant 
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and Appropriate Requirements (ARARs), and the identification and comparison of removal action 
alternatives to support the EE/CA. The EE/CA was developed in accordance with United States 
Environmental Protection Agency (USEPA) guidance (USEPA, 1993). 
 
1.1 Purpose and Scope 
 
The purpose of this EE/CA is to evaluate a limited number of removal action alternatives  for this 
Site which would substantially reduce the threat to public health or welfare, or the environment 
associated with exposure to tailings and historical mine waste hazards related to the former mine 
features. The following removal action objectives have been identified: 
 

 Control contaminant source areas (leaking adits and waste piles) from migration to 
nearby surface water or other media/areas; and 

 Reduce potential contaminant exposure to recreational visitors and the surrounding 
environment. 

 
1.2 Report Organization 
 
This document is organized as follows: 
 

Section 1 – Introduction, including Purpose and Scope, and Report Organization 
Section 2 – Site Description and Summary of Previous Investigations 
Section 3 – Source, Nature and Extent of Contamination 
Section 4 – ARARs 
Section 5 – Streamlined Risk Evaluation  
Section 6 – Identification of Removal Action Scope, Goals and Objectives 
Section 7 – Identification and Comparison of Removal Action Alternatives 
Section 8 – Recommended Removal Action Alternative 
Section 9 – References 
Tables 
Figures 
Appendices  
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2. SITE DESCRIPTION AND SUMMARY OF PREVIOUS INVESTIGATIONS 
 
Figure 2-1 shows the regional location of the Site within the State of Colorado and the 
Uncompahgre NF, and Figure 2-2 shows the general topographic setting of the Site. Remnant 
features of the mine are located within approximately 500 to 1,000 feet of the Town of Ophir, 
Colorado (Figure 2-3), situated at approximately 9,700 feet above mean sea level (amsl). Ophir 
can be accessed via National Forest Service Road (NFSR) 630 at Colorado Highway 145 
approximately 10 miles south of Telluride, Colorado. NFSR 630 is also known as Ophir Pass Road.  
 
The Ophir 7 ½ minute United States Geological Survey (USGS) quadrangle (Figure 2-2) shows the 
New Dominion Mine located in Section 35, Township 42 North, Range 9 West, New Mexico 
Principal Meridian. Access to the site is by way of spur roads through private land, or by a short 
hike from Ophir Pass Road (NFSR 630). 
 
2.1 History and Production 
 
The New Dominion Mine was founded in 1902, producing mostly silver and lead. Production at 
New Dominion occurred intermittently between 1905 to 1970, with peak years of production 
occurring from 1931 through 1940.  
 
USFS provided AI the History, Geology, and Environmental Setting of Selected Mines Near Ophir 
(Colorado Geological Survey – CGS 2001). This document indicated the following information for 
the New Dominion Mine: 
 

 By 1910 the mine was developed by two 1,000 feet long adits, and by 1917 a mill was 
nearly completed. Ophir Gold Mines and Reduction Company employed 3 to 5 people 
and produced 44 tons of crude ore containing 0.44 ounces per ton (oz/ton) of gold, 12.3 
oz/ton of silver, 6.1 percent (%) lead, 2.7% copper, and 8 to 18 % zinc. The ore was 
shipped to a smelter in Durango.;  

 Between 1917 and 1921 the mine was operated intermittently, and ore was not sold in 
1918 and 1919; 

 110 tons of crude ore were shipped from the mine in 1921 and 80 tons were shipped in 
1922; 

 In 1926 the mine was leased from the Ophir Gold Mines and Reduction Company and in 
1928 small lots of smelting ore were shipped form the mine; 

 In 1931 a new lessee operated the mine and approximately 40 tons of ore where 
shipped from the mine, and in 1933 approximately 23 tons were shipped; 

 Between 1932 and 1941 the mine was operated fairly steadily and approximately 469 
tons of ore were shipped from the mine; 

 In 1942 the USGS mapped the New Dominion Mine. The survey indicated that the 100 
Adit was the lower level, and the 102 Adit did not exist at the time. There appears to be 
little mine activity between 1942 and 1950; 
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 In 1950 a 0.5 ton/hour gravity mill was nearly completed at the mine; little to no activity 
between 1950 and 1958; 

 In 1958 there was new ownership and a gas-powered 15-ton per day gravity mill was 
operated using a small crusher, ball mill, mineral jig, and shaking table. Production was 
1,700 pounds yielding 7.1 ounces of gold.  

 The New Dominion Mine was operated sporadically by the same owner between 1958 
and 1975; however, very little ore was shipped. Some ore was stockpiled; and 

 After 1975 most of the information regards mining claims for the New Dominion, and in 
198 BLM closed the case file on the claim.  

 
Research on the United States Geological Survey Mineral Research Data System (MRDS) 
identified the New Dominion Mine as Deposit ID 10167510. General characteristics provided by 
MRDS include: 
 

 Operation type:  Underground; 
 Development status: Past Producer; 
 Commodity type: Metallic; 
 Significant: No;  
 Commodities listed include: Gold (primary) and nickel, silica, zinc (tertiary); and 
 The Main Entrance (adits) are in the Cutler Formation. 

 
Research conducted at Western Mining History 
(https://westernmininghistory.com/mine_detail/10167510/) provided similar information to 
that reported by MRDS. 
 
Mindat.org (https://www.mindat.org/loc-50127.html) identifies the Ophir Mining District (also 
known as the Iron Springs Mining District) as a former gold, silver, lead, and copper mining area 
with the mining camp of Ophir at the center of the district. Rock types recorded include quartz 
monzonite porphyry, metasedimentary rock, gabbro, volcanics, and conglomerate. Mindat lists 
multiple mines in San Miguel County; however, the New Dominion Mine is not included in the 
list.  
 
Western Mining History (https://westernmininghistory.com/towns/colorado/ophir2/) indicates 
that gold was discovered in the Ophir area in 1875 and the town was established near these new 
discoveries. The town never grew to the size of some of its famous neighboring communities, but 
mining sustained a population in the hundreds for several decades. The mines were closing by 
1910 and people started moving away.  
 
2.2 Geology, Mineralogy, Topography and Hydrogeology 
 
The USGS Geologic Map of the Ophir, Colorado Quadrangle (USGS, 1996) indicates that the 
youngest rocks in the vicinity of Ophir and the remnant mine features are Quaternary alluvial 
cone deposits and talus, consisting of angular rock fragments and slope cover, commonly at the 
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base of cliffs and along steep slopes. These alluvial and colluvial deposits are underlain by the 
Lower Permian Cutler Formation that consists of thin to thick lenticular beds of micaceous shale, 
siltstone, fine- to coarse-grained sandstone that is locally conglomeratic, and arkosic sandstone 
and conglomerate, locally calcareous. The exposed thickness is estimated at 550 meters. These 
rocks are underlain by the Telluride Conglomerate that is estimated at 60 meters thick in the 
Howard Ford drainage near Ophir. The Telluride Conglomerate is overlain by a thick volcanic 
assemblage composed of volcaniclastic rocks and welded ash flow tuffs. Sources of the volcanics 
were the Silverton caldera and adjacent calderas of the San Juan Mountains. 
 
The Ophir area, which produced base and precious metal ores, has been an integral part of the 
western San Juan Mountains metal-mining region. Rich silver ore from near Ophir was being 
packed over Ophir Pass to a smelter at Silverton as early as 1878, and by the mid 1880’s, the 
Ophir district was an active mining area with a number of operating mines. Most ore produced 
in the area was from vein deposits. Near surface supergene-enriched ores were son were mined 
out, necessitating exploration and development of deeper buried ores. Records of metals 
produced are scarce for the Ophir quadrangle, as a whole, and particularly for the early years of 
mining activity (USGS 1996).  
 
The topography of the New Dominion Mine (Figure 2-2) features the steeply sloping ridge to the 
north of the mine and Town of Ophir that slopes southward toward the Howard Fork Drainage, 
and the prominent Spring Gulch drainage located to the west of the New Dominion Mine. The 
Spring Gulch drainage was observed to be dry during the site characterization visit on July 6 and 
7, 2020.  
 
Figure 2-4 illustrates the groundwater well permits located in the Site vicinity. A survey of wells 
near the Site was conducted on the Colorado Division of Water Resources mapviewer website  
https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer.  The results of this research 
are summarized below: 
 

 Five groundwater wells identified within the vicinity of the Site and Town of Ophir are 
classified as “Household” (3 wells) or “Domestic” (2 wells); 

 The well nearest the New Dominion Site is a household well 162 feet in depth; 
 The other four wells are located further to the west of the Town of Ophir along the 

Howard Fork Drainage, and range from 36 to 83 feet in depth; and  
 A CDWR Covenant or Institutional Control Site was identified as the “North Star Mill Site” 

a repository located east of the New Dominion area (Figure 2-4). The covenant is dated 
October 15, 2013 and based on the location does not appear associated with the 
Carbonero Tailings repository (addressed below in section 2.3), and from aerial imagery 
appears to be located over 1,000 feet east of the New Dominion Mine and located on 
private property. The CDWR covenant indicates the following information and 
restrictions: 

o Institutional Control ID: HMCOV00114 
o Owner Corporation: David Wolf 
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o No activities damaging repository cap, including digging, drilling, tilling, 
excavation, construction, vehicular traffic; 

o No access within repository boundary area except for monitoring and 
maintenance; 

o No irrigation unless Colorado department of Public Health and Environment 
(CDPHE) approved; and 

o No enclosed structures built or placed within repository boundary area. 
 
2.3 Current Site Features for EE/CA 
 
The general site features pertinent to the site characterization and EE/CA are described below 
and shown on Figure 2-3.  These features are generally consistent with those identified in a 
previous study performed for USFS, and described in further detail in Section 3: 
 

 The Original New Dominion Adit and Waste Rock Pile; 
 The 102 Adit and Dump 202 Waste Rock Pile; and  
 The 100 Adit and Dump 200 Waste Rock Pile. 

 
Other features shown on Figure 2-3 include a wetlands area associated with the Howard Fork 
Drainage, and the USFS-managed Carbonero Tailings Reclamation Repository located southeast 
of the New Dominion Mine and south of the Howard Fork Drainage. 
 
Portions of the New Dominion features described above are situated on both USFS-managed 
lands and land owned by the Town of Ophir. USFS and Town of Ophir boundaries are shown on 
Figure 2-3. Adits #100 and #102 are located on lands managed by GMUG Norwood Ranger 
District. Dump #200 is partially located on GMUG Norwood Ranger District and partially on land 
administered by the Town of Ophir. Dump #202 is located on land managed by GMUG NF. The 
original New Dominion adit is located on the New Dominion Lode claim owned by the Town of 
Ophir. 

 
2.4 Previous Investigation 
 
A prior SI that included a screening-level risk evaluation was conducted at the New Dominion 
Mine by Au’ Authum Ki, Inc. (AAK) in the Site Assessment Report, New Dominion Mine, San Miguel 
County, Colorado (AAK, 2006). The scope of sampling is summarized below and in Figure 2-5, and 
the analytical results are provided in Section 6. 
 
Surface Water Samples: 
 

• ND ADIT 100 – mine discharge at collapsed Adit 100; 
• ND DRAIN 100– mine drainage from Adit 100, downstream of the toe of Dump 200; 
• ND ADIT 102 – mine discharge at Adit 102; 
• ND DRAIN 102 – mine drainage from Adit 102, downstream of the toe of Dump 202; 
• ND WL SW1 – wetland/pond in northern portion of wetland area; 
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• ND WL SW2 – wetland/pond in north-central portion of wetland area; 
• ND WL SW3 – wetland/pond in south-central portion of wetland area; 
• ND WL SW4 – wetland/pond in southern portion of wetland area; 
• ND HF-UP – Howard Fork upstream of mine area; 
• ND HF-DN – Howard Fork downstream of mine area; and 
• FERRO SPRING – Natural iron spring located east of the wetland area. 

 
Sediment samples collocated with surface water samples in wetland areas: 
 

• ND WL SED 1 – composite wetland/pond in northern portion of wetland area; 
• ND WL SED 2 – composite wetland/pond in north-central portion of wetland area; 
• ND WL SED 3 – composite wetland/pond in south-central portion of wetland area; and 
• ND WL SED 4 – composite wetland/pond in southern portion of wetland area. 

 
Waste-rock, precipitate, and background soil samples were collected for laboratory analysis at 
the following locations:   
 

• ND DUMP 200 – composite waste-rock sample from Dump 200; 
• ND DUMP 200 PPT – composite precipitate sample along mine drainage channel; 
• ND DUMP 200 BKG – composite background soil sample collected approximately 300 feet 

east of Dump 200; 
• ND DUMP 202-W – composite waste-rock sample from west lobe of Dump 202; 
• ND DUMP 202-E – composite waste-rock sample from east lobe of Dump 202; 
• ND DUMP 202 PPT – composite precipitate sample along mine drainage channel; and 
• ND DUMP 202 BKG – composite background soil sample collected approximately 300 feet 

east of Dump 202. 
 
Risk screening levels for the previous study included the United States Bureau of Land 
Management (BLM) risk management criteria for metals at mine sites (Ford, 2004), USEPA 
modified Maximum Contaminant Levels (MCLs) and modified Secondary MCLs (SMCLs), USEPA 
Regional Screening Levels (RSLs) for industrial soils, and Colorado Department of Public Health 
and Environment (CDPHE) Water Quality Control Commission (WQCC) ecological screening 
values available in 2006 for Segment 7a of the San Miguel River Basin. The risk screening 
threshold values (TVs) have been updated; therefore, the streamlined risk assessment conducted 
for this EE/CA uses the updated TVs as described in the FSP/QAPP (AI, 2020).  
 
The FSP/QAPP Data Quality Objectives (DQOs) included an evaluation of the usability of the 
previous data. The lab data package was reviewed following USEPA’s Guidance on Environmental 
Data Verification and Data Validation, EAP QA/G-8, (USEPA, 2002). The previous data were found 
to be usable and to be supported by additional data collection in 2020 (AI, 2020). 
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3. EE/CA SITE CHARACTERIZATION ACTIVITIES AND FINDINGS 
 
The EE/CA Site Characterization was conducted on July 6 and 7, 2020 by Jeff Hart, Registered 
Geologist (RG), and John DeAngelis, Certified Professional Geologist (CPG). The AI team was 
accompanied by Seth Ehret, the USFS COR. The New Dominion features sampled and evaluated 
are summarized in separate sections below. The sampling methods and laboratory analyses are 
described in Section 3.6.  Quality Control/Quality Assurance (QA/QC) samples are summarized in 
Table 3-1.  Field notes from this sampling event is documented in Appendix A.   
 
3.1 Dump 200 
 
Two composite samples of Dump 200 material were collected and analyzed by Synthetic 
Precipitation Leaching Procedure (SPLP) using USEPA Method 1312 and the extract was analyzed 
for total analyte list (TAL) metals  as shown on Figure 3-1 and results are shown in Table 3-5: 

 Sample ND2-SS-200-1 was a composite of saturated precipitate; and 
 Sample ND2-SS-200-2 was a composite soil sample. 

 
3.2 Adit 100 
 
Mine water and precipitate samples associated with the Adit 100 were analyzed for TAL metals 
and for hardness (water samples only) as shown on Figure 3-1 including, from Adit 100 location 
ND2-AWP-100: 

 Water sample ND2-AWT-100-1 from the 100 adit; 
 Water sample ND2-AWD-100-1 from the 100 adit; 
 Precipitate sample ND2-AP-100-1 from the 100 adit. 

 
From adit water drainage location ND2-DWP-100: 

 Water sample ND2-DWT-100-1 for total metal analysis, collected downstream from the 
draining adit water flow as it exits the Dump 200 waste pile; 

 Water sample ND2-DWD-100-1 for dissolved metal analysis, collected downstream from 
the draining adit water flow as it exits the Dump 200 waste pile; and  

 Precipitate sample ND2-DP-100-1 downstream from the draining adit water flow as it 
exits the Dump 200 waste pile. 

 
3.3 Dump 202   
 
Two composite samples of Dump 200 material were collected and analyzed by SPLP and the 
extract was analyzed for TAL Metals from locations shown on Figure 3-2 and results are shown in 
Table 3-5: 

 Soil sample ND2-SS-202-1 from the western (blonde-colored) portion of Dump 202; and 
 Soil sample ND2-SS-202-2 from the eastern (red-colored) portion of Dump 202. 
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3.4 Adit 102 
 
Mine water and precipitate samples associated with the Adit 102 location ND2-AWP-102 were 
collected and were analyzed for TAL metals and hardness (water samples only)  as shown on 
Figure 3-2: 

 Water sample ND2-AWT-102-1 for total metal analysis from the 102 adit; 
 Water sample ND2-AWD-102-1 for dissolved metal analysis  from the 102 adit; and 
 Precipitate sample ND2-AP-102-1 from the 102 adit. 

 
3.5 Original New Dominion Dump 
 
Surface soil consisting of finely weathered mine waste, similar to the upper bench of the waste 
pile that extends north onto the Town of Ophir property, was sampled from the portion of the 
OND waste pile on USFS managed land (see Figure 3-3).  
 
Surface soil samples from the OND area were analyzed for TAL metals, both as soil and SPLP-
prepared leachate: 

 Sample ND2-SS-OND-1 and duplicate ND2-SS-OND-2. 
 
Additionally, one composite background surface soil sample was collected approximately 100 ft 
south-southeast of the OND waste pile on the opposite side of a small draw and analyzed for TAL 
metals as shown on Figure 3-3: 

 ND2-SS-OND-BKG-1. 
 
3.6 Sampling and Analytical Methods, Decontamination, Sample Handling 
 
3.6.1 Sampling Methods 
 
Per the FSP/QAPP, composite soil and /or precipitate samples were comprised of a minimum of 
30 sample increments from 0- to 3-inch depth, roughly equally spaced, in accordance with the 
USGS Sampling Strategy for the Rapid Screening of Mine-Waste Dumps on Abandoned Mine 
Lands (USGS, 2000). Each composited multi-increment sample was sieved to <2 millimeter (mm 
– or 10-mesh). The >2 mm fraction was returned to the waste pile, and the <2 mm fraction was 
retained for laboratory analysis.  
 
Water samples were collected using a peristaltic pump and disposable pump tubing. Water 
samples were collected directly into certified precleaned containers provided by the analytical 
laboratory. The containers for both total and dissolved metals contained nitric acid preservative 
in accordance with the FSP/QAPP. Water samples collected for dissolved metals analysis were 
field-filtered using disposable 0.45 micron filters. 
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3.6.2 Analytical Methods 
 
Soil, precipitate, and adit water samples were analyzed for TAL metals under USEPA Method 
6010B and USEPA Method 7471/7470. Select soil samples for SPLP analysis were prepared by 
USEPA Method 1312 before TAL metal analysis by USEPA Method 6010B was conducted on the 
SPLP extract.  
 
Table 3-1 summarizes all sampling identifications, location descriptions, laboratory analyses, 
QA/QC samples, and applicable sample preservation. 
 
3.6.3 Decontamination 
 
In accordance with the FSP/QAPP,  the sampling equipment (soil probe, sharp-shooter shovel 
and/or  hand-trowel, and stainless steel sieves) were decontaminated with an Alconox solution 
wash and de-ionized water rinse between collection of each composite sample. The water quality 
parameter probes and vessel were also decontaminated with an Alconox solution wash and de-
ionized water rinse between sampling locations. 
 
3.6.4 Sample Handling 
 
All soil and water samples were placed in coolers on ice and maintained under chain-of-custody 
procedures until delivery to the analytical laboratory. Analytical methods for soil, precipitate, and 
water allow for a maximum 120 day holding time before analyses. The samples were maintained 
on ice until they were hand-delivered to the Pace Analytical Distribution Center on July 14, 2020. 
The samples were re-packed with ice and shipped overnight to the Pace Analytical Laboratory in 
Mount Juliet Tennessee for receipt on July 15, 2020. 
 
3.6.5 Laboratory Data Review Report 
 
Pace Analytical Laboratory conducted the chemical analyses for preliminary constituents of 
concern and provided USEPA Level 3 data packages for data review.  These laboratory packages 
are provided as Appendix B. A summary of the data validation parameters is provided as 
Appendix C.  All data was determined to be useable for risk assessment. 
 
3.7 Deviations from the FSP/QAPP 
 
All samples were collected in accordance with the FSP/QAPP and the accompanying Standard 
Operating Procedures (SOPs) outlined within. There were no deviations from the FSP/QAPP to 
note. Standard field methods were performed in accordance with SOPs to reduce data variability 
associated with field contamination or sampling error. As identified in the FSP/QAPP, these 
included: 
 

 Proper cleaning of sampling equipment; 
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 Maintaining, cleaning, and calibrating field equipment per manufacturer’s instructions; 
 Using proper field sample collection techniques; 
 Collection of appropriate duplicates and laboratory QA/QC samples; 
 Processing and compositing soil samples; 
 Correctly labeling and transcribing sample data; and 
 Properly preserving, handling and shipping samples. 

 
 
3.8 Supporting Data 
 
Per the FSP/QAPP, supporting data collection in the field for the EE/CA included surface water 
quality measurements and flow estimates. In addition, volume estimates were conducted on the 
waste piles.   
 
3.8.1 Surface Water Quality and Flow 
 
AI performed water quality measurements at three locations:  Adit 100, Adit 100 drainage  as 
flow exits the Dump 200 waste pile, and Adit 102, as shown on Figures 3-1 and 3-2. The results 
are provided in Table 3-2 and summarized below: 
 

 Temperature ranged from 6.5 degrees Celsius (°C) at Adit 102 to 10.8 °C downstream of 
Adit 100; 

 Dissolved oxygen ranged from 5.57 milligrams per liter (mg/L) at Adit 100 to 8.02 mg/L 
downstream of Adit 100; 

 Specific conductance ranged from 608 microSiemens per centimeter (μS/cm) at Adit 102 
to 1,650 μS/cm at Adit 100;  

 pH ranged from 7.11 at Adit 102 to 7.43 downstream of Adit 100; and  
 Oxidation Reduction Potential (ORP) ranged from -67.3 at Adit 100 to 24.5 at Adit 102. 

 
These results generally indicate water quality with neutral pH, low to moderate specific 
conductance, and ORP conditions that are reducing at Adit 100 to slightly oxidizing at Adit 102. 
 
General comparisons of July 2020 water quality measurements with measurements performed 
in October of 2005 (AAK 2006) are summarized below: 
 

 The pH measured at Adit 100 in 2020 (7.38) is comparable to 2005 (7.25); 
 The specific conductance measured at Adit 100 in 2020 (1,650 μS/cm) is comparable to 

2005 (1,539 μS/cm); and 
 The ORP measured at Adit 100 in 2020 (-67.3) is comparable to 2005 (-78.7). 

 
Complete comparisons of all water quality parameters at Adit 100, downstream of Adit 100, and 
Adit 102 are presented in Table 3-3. Overall the water quality measured at these locations does  
not appear to have significantly changed since last measured in 2005. 
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In addition, Table 3-4 provides a summary of water quality measurements obtained in August 
1996 and October 2000 (CGS 2001) from Adit 100 and Adit 102 compared with the most recent 
water quality results. These results indicate that Specific Conductance has remained relatively 
consistent (slight increase) since 1996, while the pH at Adits 100 and 102 (7 range in 2020) 
appears to have increased from pH readings in the 5 and 6 range since 1996 and 2000.    
 
Adit Water Flow 
 
Flow measurements from July 2020 are summarized in Table 3-2 and discussed below: 
 
AI estimated flow at Adit 100 using a 5-gallon bucket and stopwatch, summarized as follows: 

  The entire flow stream could not be captured within the bucket; therefore the estimate 
was based on 85% capture; 

 An average of several readings resulted in an estimated flow of 104 gallons per minute 
(gpm) or 0.23 cubic feet per second (cfs); 

 The 2005 study (AAK 2006) estimated Adit 100 flow in October 2005 at 0.5 to 1.0 cfs. 
 
AI estimated Adit 102 flow approximately 50-feet downstream of the adit using a Baski portable 
flume, summarized as follows:  
 

 AI captured approximately 80% of the flow in the flume and estimated the flow at 
approximately 42 gpm or 0.094 cfs; 

 The 2005 study (AAK 2006) estimated Adit 100 flow in October 2005 at 0.5 cfs. 
 

3.8.2 Volume Estimates 
 
Volume estimates of the waste piles were surveyed on July 7, 2020 using a LTI Tripulse 360 laser 
range finder unit. Multiple survey shots of the toe of each waste pile and top (profile) of each  
waste pile were collected. The laser range finder measures distance, angle, and azimuth for each 
survey shot and automatically triangulates the survey points and the temporary control points 
established around the perimeter of the pile. The survey points are recorded using Mapsmart® 
field data collection software that calculates the estimated volume in the field.   
 
Volume data are summarized as follows: 
 

 Dump 200 was estimated at 1,963 cubic yards (CY); and 
 The Original New Dominion Dump was estimated at 1,662 CY. 

 
Dump 202 was estimated at between 900 CY and 1,260 CY using survey tape and height 
measurements because of the irregular shape of the pile which presented unacceptable error 
using the laser range finder. 
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For comparison, the prior volume estimates provided in 2006 SI (AAK 2006) were: 
 Dump 200 was estimated at 3,000 CY; 
 Dump 202 was estimated at 1,500 CY; and  
 The Original New Dominion Dump was not estimated in 2005. 

 
The volume estimate survey points and diagrams of the piles are provided in Appendix D.   
 
3.8.3 Synthetic Precipitation Leaching Procedure Results 
 
To evaluate the potential impact of metals in waste rock leaching to groundwater, Synthetic 
Precipitation Leaching Procedure (SPLP) results were compared to USEPA Maximum 
Contaminant Levels (MCLs) (https://www.epa.gov/ground-water-and-drinking-water/national-
primary-drinking-water-regulations) from the National Primary Drinking Water Regulations to 
include groundwater that could be a drinking water resource multiplied by a dilution/attenuation 
factor (DAF) of 20. SPLP results that exceeded 20x the USEPA Tapwater RSL are shown in Table 
3-5 and summarized below. 
 

 Arsenic exceeded 20x the USEPA residential tapwater RSL in soil sample ND2-SS-200-2, 
with an exceedance factor (EF) of 6.4; and 

 Lead exceeded 20x the USEPA residential tapwater RSL in soil sample ND2-SS-202-1, with 
an EF of 33. 

 
Additionally, arsenic and thallium concentrations were below method detection limits (MDLs) in 
one or more samples, but the MDL exceeded 20x the USEPA Tapwater RSL. 
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4. NATURE AND EXTENT OF CONTAMINATION 
 
In accordance with the SOW and project planning documents, the nature and extent of 
contamination evaluation uses data from the 2006 SI (AAK, 2006) and data from the July 2020 
sampling event conducted by AI for characterization of waste piles, precipitate collected from 
Site adits and adit drainages, and Site adit water and adit drainage water. Additionally, two 
composite background surface soil samples were collected in proximity to Site 01 and Site 02 
during the 2006 SI, and one composite background surface soil sample was collected adjacent to 
the OND Site in July 2020.  Finally, the 2006 SI included the collection of surface water samples 
from Ferro Spring, located to the southeast of the Site in a cross-gradient location presumed to 
not be impacted from mining activity at the Site. 
 
4.1 Soil and Precipitate  
To identify contaminants of potential concern (COPCs) and contaminants of potential ecological 
concern (COPECs) in Site soil and precipitate, analytical results from soil and precipitate samples 
collected at Site features were compared to analytical results from background soil samples. The 
maximum metal result from the three background surface soil samples collected in 2006 and 
2020 was considered the background threshold value (BTV) for that metal. Based on USEPA 
Hazard Ranking System (HRS) guidance (1992) which identifies a threshold of three times (3x) 
background as indicative of a probable release, metal results in Site soil and precipitate that 
exceeded 3x the BTV were identified as COPCs and COPECs.  COPCs and COPECs were retained 
to be compared to threshold value standards (TVs) in the Screening Level Risk Assessment (SLRA, 
Section 6.0).   
 
Table 4-1 shows analytical results for background soil sample; Table 4-2 compares mine impacted 
surface soil and precipitate analytical results to their associated BTVs. Analytes with >3x the BTV 
are summarized below. 
 

 For ND-200-PPT: 
o Arsenic exceeded the BTV by a factor of 10; 
o Iron exceeded the BTV by a factor of 8.4; 
o Manganese exceeded the BTV by a factor of 11; and 
o Zinc exceeded the BTV by a factor of 4.2. 

 For ND-Dump 200: 
o Arsenic exceeded the BTV by a factor of 9.4; 
o Cadmium exceeded the BTV by a factor of 11; 
o Copper exceeded the BTV by a factor of 8.3; 
o Lead exceeded the BTV by a factor of 60; 
o Manganese exceeded the BTV by a factor of 5.2; 
o Mercury exceeded the BTV by a factor of 8.3; 
o Silver exceeded the BTV by a factor of 16; and 
o Zinc exceeded the BTV by a factor of 11. 

 For ND-202-PPT: 
o Arsenic exceeded the BTV by a factor of 4.3; 
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o Cadmium exceeded the BTV by a factor of 57; 
o Copper exceeded the BTV by a factor of 44; 
o Iron exceeded the BTV by a factor of 3.8; 
o Manganese exceeded the BTV by a factor of 62; 
o Nickel exceeded the BTV by a factor of 10; 
o Uranium exceeded the BTV by a factor of 14; and 
o Zinc exceeded the BTV by a factor of 28. 

 For ND-Dump 202-E: 
o Arsenic exceeded the BTV by a factor of 6.2; 
o Cadmium exceeded the BTV by a factor of 9; 
o Copper exceeded the BTV by a factor of 8.8; 
o Lead exceeded the BTV by a factor of 58; 
o Manganese exceeded the BTV by a factor of 12; 
o Nickel exceeded the BTV by a factor of 4; 
o Silver exceeded the BTV by a factor of 5; and 
o Zinc exceeded the BTV by a factor of 8.9. 

 For ND-Dump 202-W: 
o Antimony exceeded the BTV by a factor of 11; 
o Arsenic exceeded the BTV by a factor of 8; 
o Cadmium exceeded the BTV by a factor of 35; 
o Copper exceeded the BTV by a factor of 6.6; 
o Lead exceeded the BTV by a factor of 130; 
o Mercury exceeded the BTV by a factor of 3.8; 
o Molybdenum exceeded the BTV by a factor of 8.2; 
o Silver exceeded the BTV by a factor of 20; and 
o Zinc exceeded the BTV by a factor of 32. 

 For ND2-AP-100-1: 
o Antimony exceeded the BTV by a factor of 7.8; 
o Arsenic exceeded the BTV by a factor of 3.2; 
o Beryllium exceeded the BTV by a factor of 4.4; 
o Cobalt exceeded the BTV by a factor of 6.1; 
o Iron exceeded the BTV by a factor of 3.8; 
o Manganese exceeded the BTV by a factor of 4.5; and 
o Selenium exceeded the BTV by a factor of 3.9. 

 For ND2-AP-102-1: 
o Beryllium exceeded the BTV by a factor of 12; 
o Cadmium exceeded the BTV by a factor of 11; 
o Cobalt exceeded the BTV by a factor of 43; 
o Copper exceeded the BTV by a factor of 3.4; 
o Manganese exceeded the BTV by a factor of 21; and 
o Zinc exceeded the BTV by a factor of 6.7. 

 For ND2-DP-100-1: 
o Antimony exceeded the BTV by a factor of 6.9; 
o Arsenic exceeded the BTV by a factor of 3.1; 
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o Beryllium exceeded the BTV by a factor of 6.8; 
o Cadmium exceeded the BTV by a factor of 7 
o Cobalt exceeded the BTV by a factor of 23; 
o Manganese exceeded the BTV by a factor of 19;  
o Selenium exceeded the BTV by a factor of 4.2; and 
o Zinc exceeded the BTV by a factor of 4.1. 

 For ND2-DP2-100-1: 
o Antimony exceeded the BTV by a factor of 7.2; 
o Arsenic exceeded the BTV by a factor of 3.5; 
o Beryllium exceeded the BTV by a factor of 7.2; 
o Cadmium exceeded the BTV by a factor of 6.9; 
o Cobalt exceeded the BTV by a factor of 25; 
o Iron exceeded the BTV by a factor of 3.1; 
o Manganese exceeded the BTV by a factor of 21; 
o Selenium exceeded the BTV by a factor of 5; and 
o Zinc exceeded the BTV by a factor of 4.2. 

 For ND2-SS-OND-1: 
o Arsenic exceeded the BTV by a factor of 8.4; 
o Lead exceeded the BTV by a factor of 18; 
o Mercury exceeded the BTV by a factor of 23; 
o Selenium exceeded the BTV by a factor of 3.2; and 
o Silver exceeded the BTV by a factor of 6.1 

 For ND2-SS-OND-2: 
o Arsenic exceeded the BTV by a factor of 8.7; 
o Cadmium exceeded the BTV by a factor of 4.1; 
o Lead exceeded the BTV by a factor of 20; 
o Mercury exceeded the BTV by a factor of 21; 
o Selenium exceeded the BTV by a factor of 3.7; 
o Silver exceeded the BTV by a factor of 6.5; and 
o Zinc exceeded the BTV by a factor of 3.3. 

 
Based on this initial screening, the following analytes were identified as COPCs and COPECs in 
Site soil and precipitate and were retained for the SLRA (Section 6.0):  

 Antimony; 
 Arsenic; 
 Beryllium; 
 Cadmium; 
 Cobalt; 
 Copper; 
 Iron; 
 Lead; 
 Manganese; 
 Molybdenum; 
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 Mercury; 
 Nickel; 
 Selenium; 
 Silver; 
 Uranium; and 
 Zinc.  

 
4.2 Adit Water and Adit Drainage Water 
 
Adit water and adit drainage water did not undergo an initial screening process with background 
to establish COPCs/COPECs; therefore, all analytes in these media were compared to TVs in the 
streamlined risk evaluation (Section 6.0), and COCs were identified from constituents that 
exceeded applicable TVs. See Section 6.0 for the identification of COCs in Site adit and adit 
drainage water.  
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5. APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 
 
Investigative or clean-up actions taken by the USFS under the authority of CERCLA must be 
consistent with the National Contingency Plan (NCP), 40 CFR Part 300. Section 300.415(j) of the 
NCP requires that fund-financed removal actions under CERCLA Section 104 and removal actions 
pursuant to CERCLA Section 106 shall attain ARARs under Federal or State environmental laws or 
facility siting laws. Potential ARARs for the removal actions at the New Dominion Mine are 
identified and summarized in Table 5-1.  
 
ARARs are derived from both federal and state laws.  The definitions of “applicable” or “relevant 
and appropriate” requirements are found in the NCP, 40 CFR Part 300.5. “Applicable” 
requirements apply to cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under federal environmental, state 
environmental, or facility siting laws that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance found at a CERCLA site.  “Relevant 
and appropriate” requirements refer to cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under federal environmental, 
state environmental, or facility siting laws that, while not “applicable” to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently similar to those encountered at the CERCLA site that 
their use is well suited to the particular site to attain goals protective of human health and the 
environment. A requirement must be both relevant and appropriate, which is determined based 
on best professional judgment.  
 
ARARs are divided into three categories: chemical-specific, action-specific, and location-specific.  
 
Chemical-Specific ARARs are usually health- or risk-based numerical values or methodologies 
which, when applied to site-specific conditions, result in the establishment of numerical values.  
These values establish an acceptable amount or concentration of a chemical that may remain in, 
or be discharged to, the ambient environment.  Examples include Federal Maximum Contaminant 
Levels (MCLs) established under the Safe Drinking Water Act (SDWA), or State cleanup levels for 
soil.  Chemical-specific risk-based health standards are criteria used in the focused human health 
and ecological risk evaluations presented in Section 5 of this report. 
 
Location-Specific ARARs are restrictions on concentrations of hazardous substances or the 
conduct of response activities solely because the specific locations are of environmental 
importance (e.g., federal and state siting laws for hazardous waste facilities on the National 
Register of Historic Places, wetlands, floodplains, wilderness areas). 
 
Action-Specific ARARs are usually technology- or activity-based requirements or limitations on 
actions taken with respect to hazardous wastes. These requirements are triggered by the 
particular activities that are selected to accomplish a remedy (e.g., capping, excavation, or 
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pretreatment standards for discharges to a publicly owned treatment works under the Clean 
Water Act (CWA).  
 
To Be Considered (TBC) criteria are addressed occasionally when ARARs are not sufficient to 
protect public health and the environment. When this occurs, non-promulgated standards, 
criteria, guidance, and advisories issued by federal or state government must be evaluated along 
with the chosen ARARs to help provide protective target cleanup levels and to develop CERCLA 
remedies. These types of non-promulgated standards are referred to as TBC requirements and 
are not legally binding, and do not have the status of potential ARARs.  
 
As indicated above, ARARs for the New Dominion Mine are summarized in Table 5-1.  
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6. STREAMLINED RISK EVALUATION 
 
6.1 General Approach 
 
This streamline risk evaluation generally followed current USEPA guidance for human health 
(USEPA, 1989) and ecological (USEPA, 1997) risk assessments.  The screening level approach was 
designed to be implemented where data are limited and used to evaluate relative risk associated 
with removal actions in accordance with CERCLA.  This screening level approach has evaluated 
analytical results from both the AAK SI (2006) and the July 2020 sampling event conducted by AI, 
with an initial screening step for soil and precipitate consisting of comparison to background soil 
metal concentrations (see Section 4.0).  
 
In this streamlined approach, environmental sample results from soil (mine waste rock and/or 
tailing), precipitates, adit water, adit drainage water, and surface water and sediment samples 
collected from the nearby wetland area  were compared to established TVs for human and 
ecological receptors. In soil and precipitate, metals that exceeded 3x BTVs were identified as 
COPCs and COPEC, and COPCs/COPECs that exceeded TVs for human and ecological receptors 
were identified as contaminants of concern (COC). Adit water and adit drainage water samples 
did not undergo an initial screening process with background to establish COPCs/COPECs; 
therefore, all analytes in these media were compared to TVs, and COCs were identified from 
constituents that exceeded applicable TVs. 
 
This approach does not address impact to groundwater because groundwater is not accessible in 
the general site vicinity at the site at this time; however, SPLP results from waste rock samples at 
the Dump 200 and Dump 202 areas  (Section 3.7.3) indicate leaching to groundwater should be 
considered in the alternatives analysis. 
 
6.2 Problem Formulation 

 
The Site is located near the Town of Ophir Colorado, a popular and accessible recreation area in 
the Uncompahgre NF. Recreational activities include sight-seeing, historical mining areas, 
camping, and all-terrain vehicle riding.  
 
Tailings and/or waste rock, precipitates, and adit water from the former dump sites are known 
to contain elevated concentrations of metals that are toxic to human and ecological receptors 
under certain concentrations and exposure parameters. Areas of Concern (AOCs) are accessible 
to campers, hikers and terrestrial ecological receptors which use the area for habitat.  In addition, 
metals may be transported into the downgradient wetlands area or adjacent habitats via 
transport pathways.  Figure 6-1 provides a waste rock and tailings Conceptual Site Exposure 
Model (CSEM) schematic of the sources of potentially toxic metals, transport pathways, and 
potential receptors that will be evaluated in the streamlined risk evaluation. Figure 6-2 provides 
a similar CSEM schematic for adit water drainage.  
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Potential pathways of contaminant migration include surface runoff of adit water from Adits 100 
and 102 through waste rock and/or tailings piles to down-gradient wetland areas. Contaminants 
in air due to generation of fugitive dust were not measured.  In general, the 00, 02 and OND 
waste piles were poorly vegetated during the investigation which took place in July 2020.  During 
the investigation, fine yellow to light brown silts and fine sands associated with maximum COPC 
concentrations were observed in the surface soils of 00, 02 and OND areas of concern (AOCs).  
These fine silts and sands may be mobile in high winds during the dry summer months, though 
these soils were moist during the field effort in July and were not airborne.  All three AOCs are 
surrounded by large trees that further limit strong winds.  The airborne pathway is expected to 
be seasonal, highly variable, and may be exacerbated by recreational vehicle traffic, though this 
is not currently observed.  
 
The study area consists of three primary source areas identified as AOCs: 
 

1. The 00 area, which includes Adit 100. Below the adit is  the waste rock/tailing pile Dump 
200, including an iron precipitate zone and a waste rock pile. Drainage from Adit 100 
passes through and around the iron precipitate and waste rock piles and has been 
observed to travel over Ophir Pass Road; 

2. The Site 02 area, which includes Adit 102, below which is a waste rock pile 202. Adit 
drainage passes around the waste rock pile to the south; and 

3. The OND area, which consists of a dry, collapsed adit and a waste rock pile. Approximately 
85% of the waste rock pile is on land administered by Town of Ophir, with the remaining 
portion on land administered by USFS on the Uncompahgre NF.  

 
The following offsite locations were evaluated in the 2006 SI (AAK, 2006) but were not included 
in the streamlined risk evaluation: 
 

1) Wetlands area, located to the south of the AOCs described above, in a down-gradient 
location; 

2) Howard Fork, a receiving stream located to the south of the wetlands area, with 
sampling locations both upstream and downstream of the Site; and 

3) Ferro Spring located to the southeast of the Site in a cross-gradient location presumed 
to be unimpacted by Site activities. 

 
Although these sampling locations were not included in the streamlined risk evaluation of this 
EE/CA, analytical results are presented in Tables 6-4, 6-12, and 6-14 of this EE/CA, in comparison 
to current TVs. 
 
Probable receptors include human recreationalists, potential Site workers and ecological 
receptors that use the site for habitat. 
 
6.3 Risk Assessment Approach 
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This streamlined risk evaluation was completed to identify environmental media impacted by 
mine waste and identify where this waste is most likely to present an exposure and migration 
threat to onsite and offsite human and ecological receptors. This screening-level approach was 
designed for sites with limited data sets to evaluate relative risk and to determine if risks are 
acceptable or if removal actions are necessary to lower the risks to acceptable levels.   
 
6.3.1 Identification of Media of Concern (MOC) 
 
The primary media of concern are: 
 

1. Soil (waste rock and/or tailings) and precipitate associated with the Dump 200, Dump 
202, and OND Dump sites and associated adits and drainage areas; 

2. Surface water associated with Adits 100 and 102; 
 
Soil (waste rock and/or tailings) and precipitate at the AOCs described above are available for 
direct contact, inhalation, and ingestion by recreational visitors and ecological receptors. Adit 
water and adit drainage water are available for mammal and bird ingestion, along with aquatic 
ecologic receptors. Human campers, hikers and workers have the potential for limited exposure 
to adit water and adit drainage water through the ingestion and dermal exposure routes.  
 
6.3.2 Risk Screening Methodology 
 
Environmental samples were collected in two sampling events, the first occurring in 2006 in 
conjunction with an SI conducted by AAK (2006) and the second conducted by AI in July 2020 
(See Section 2.4 and 3.0). COPCs and COPECs were identified at the Site based on metal 
constituents that exceeded 3x established BTVs.  
 
In soil and precipitate, metals that exceeded 3x BTVs were identified as COPCs and COPECs, and 
COPCs/COPECs that exceeded TVs for human and ecological receptors were identified as 
Constituents of Concern (COC). Adit water and adit drainage water samples did not undergo an 
initial screening process with background to establish COPCs/COPECs; therefore, all analytes in 
these media were compared to TVs, and COCs were identified from constituents that exceeded 
applicable TVs. 
 
6.3.3 Human Receptor Threshold Values 
 
AI conducted a streamlined human health risk assessment using the BLM Recreational Camper 
exposure scenario (Cox, 2017), along with USEPA Industrial RSLs  (USEPA, 2020) as a more 
conservative scenario for comparison purposes.  The use of the more conservative exposure 
scenario also provides insight into how the material can be used if transported offsite for fill 
material.  Table 6-1 presents the TVS that were used for human health screening. 
 
The BLM Recreational Camper exposure scenario uses the same exposure parameters as the 
USEPA residential exposure scenario, except the annual exposure frequency is limited to 14 days 
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per year, which is the amount of time a camper is allowed to camp in a single location within the 
NF or on BLM lands (Cox, 2017).   
 
The USEPA Industrial exposure scenario is described in detail in USEPA User Guidance (2020) as 
a full-time employee adult receptor, exposed to the Site during the workday, who spends most 
of the workday conducting maintenance activities outdoors. The composite worker uses an 
exposure frequency of 250 days/year, and other default exposure parameters are listed in USEPA 
(2020). 
 
USEPA Tapwater Regional Screening Levels (RSLs) are described in detail in USEPA User Guidance 
(2020) and are based on a residential tap water scenario, which includes with activities such as 
showering, laundering, and dishwashing. Therefore, inhalation and dermal contact are 
considered along with ingestion as potential exposure routes.  
 
USEPA MCLs are also described in detail in USEPA User Guidance (2020) and are national, 
enforceable standards based on sound science to protect against human health risks while 
considering available technology and costs.  
 
USEPA SMCLs are not enforceable standards but have been developed to address aesthetic 
considerations such as taste, color, and odor. Contaminants present at SMCLs are not considered 
to present risks to human health.  
 
6.3.3.1 Surface Soil Concentrations Compared to Human Health TVs  
 
Table 6-2 presents the metal analytical results in surface soil and precipitate samples collected in 
2006 at Dump 200 and Dump 202 areas  (AAK, 2006) in comparison with human health TVs with 
findings summarized below. 
 
Dump 200 

 BLM Recreational TVs were exceeded for the following constituents in soils and 
precipitates: 

o Arsenic, with EFs ranging from 3 to 3.2, respectively; and 
o Lead (soils only), with an EF of 5.1. 

 
 USEPA Industrial TVs were exceeded for the following constituents in soils and 

precipitates: 
o Arsenic, with EFs ranging from 31 to 33; and 
o Lead (soils only) with an EF of 5.1. 

 
Dump 202 

 BLM Recreational TVs were exceeded for the following constituents in soils and 
precipitates: 

o Arsenic, with EFs ranging from 1.4 to 2.5; and 
o Lead (soils only), with EFs ranging from 4.8 to 11. 
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 USEPA Industrial TVs were exceeded for the following constituents in soils and 

precipitates: 
o Arsenic, with EFs ranging from 14 to 20; and 
o Lead (soil only), with EFs ranging from 4.8 to 11; and 
o Manganese (precipitate only), with EF of 1.2. 

 
Table 6-3 presents the metal analytical results in surface soil and precipitate samples collected in 
July 2020 at the OND Dump area (soils only), Dump 200 area (adit and adit drainage precipitate 
only), and Dump 202 area (adit and adit drainage precipitate only) in comparison with human 
health TVs with findings summarized below. 
 
OND Dump (soils) 
BLM Recreational TVs were exceeded for the following constituents in soils: 

 Arsenic, with EFs ranging from 2.7 to 2.9 in duplicate samples ND2-SS-OND-1/ND2-SS-
OND-2; and 

 Lead, with EFs ranging from 1.5 to 1.6 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-
2. 

 
USEPA Industrial TVs were exceeded for the following constituents in soils: 

 Arsenic, with EFs ranging from 28 to 29 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-
2; and 

 Lead, with EFs ranging from 1.5 to 1.6 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-
2. 

 
Dump 200 (adit precipitate and adit drainage precipitate) 
BLM Recreational TVs were exceeded for the following constituents in precipitate: 

 Arsenic (drainage precipitate only), with an EF of 1.1. 
 
USEPA Industrial TVs were exceeded for the following constituents in precipitate: 

 Arsenic, with EFs ranging from 10 to 11. 
 
Dump 202 (adit precipitate) 
BLM Recreational TVs were exceeded for the following constituents in adit precipitate: 

 None. 
 
USEPA Industrial TVs were exceeded for the following constituents in precipitate: 

 Arsenic, with an EF of 3.2. 
 
6.3.3.2 Adit/Surface Water Concentrations compared to Human Health TVs (AAK, 2006) 
 
Table 6-4 presents the metal analytical results from the 2006 SI (AAK, 2006)  for adit water 
from Adits 100 and 102, adit drainage water from Adits 100 and 102, surface water from the 
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down-gradient wetlands area, surface water from Howard Fork at locations up- and down-
gradient of the Site, and surface water from Ferro Spring (presumed to not be impacted by Site 
activities) in comparison to human health TVs. Findings are summarized below. 
 
Adit 100 and Adit 100 drainage 
 
USEPA Tapwater RSLs were exceeded for the following constituents: 

 Dissolved arsenic, with EFs ranging from 33 to 54; 
 Total arsenic, with EFs ranging from 40 to 44; and 
 Dissolved manganese (adit drainage only), with EFs of 3.3 to 3.4 in duplicate samples. 

 
USEPA MCLs were exceeded for the following constituents: 

 None. 
 

USEPA SCMLs were exceeded for the following constituents: 
 Dissolved iron, with EFs ranging from 17 to 28; 
 Total iron, with EFs ranging from 13 to 26; 
 Dissolved manganese, with EFs ranging from 29 to 31; 
 Sulfate, with EFs ranging from 3.4 to 3.5; and 
 Total dissolved solids (TDS), with EFs of 2.6 (both adit water and adit drainage water). 

 
Adit 102 and Adit 102 drainage 
 
USEPA Tapwater RSLs were exceeded for the following constituents: 

 Dissolved arsenic (drainage only), with EFs of 9.6; 
 Total arsenic, with EFs of 13 (both adit water and adit drainage); and 
 Dissolved manganese, with EFs of 4.8 and 4.9. 

 
USEPA MCLs were exceeded for the following constituents: 

 None. 
 

USEPA SCMLs were exceeded for the following constituents: 
 Dissolved iron, with EFs ranging from 6.5 to 7.4; 
 Total iron, with EFs ranging from 10 to 12; and 
 Dissolved manganese, with EFs ranging from 41 to 42. 

 
Analytical results were below MDLs, with MDLs exceeding USEPA Tapwater RSLs for the following 
constituents: 

 Arsenic (adit water only). 
 

 
6.3.3.3 Adit/Surface Water Concentrations compared to Human Health TVs (AI, 2020) 
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Table 6-5 presents the metal analytical results from the AI July 2020 sampling event for adit water 
from Adits 100 and 102 and adit drainage water from Adit 100 in comparison to human health 
TVs. Findings are summarized below. 
 
Adit 100 and Adit 100 drainage 
 
USEPA Tapwater RSLs were exceeded for the following constituents: 

 Dissolved arsenic (adit water only), with an EF of 88; 
 Total arsenic (adit drainage water only), with an EF of 120; 
 Dissolved cobalt, with EFs ranging from 1.5 to 1.6; 
 Total cobalt, with EFs ranging from 1.6 to 1.8; 
 Dissolved manganese, with EFs ranging from 3 to 3.1; and 
 Total manganese, with EFs ranging from 3 to 3.3. 

 
USEPA MCLs were exceeded for the following constituents: 

 None. 
 

USEPA SCMLs were exceeded for the following constituents: 
 Iron, with EFs ranging from 16 to 25; and 
 Manganese, with EFs ranging from 26 to 29. 

 
Analytical results were below MDLs, with MDLs exceeding USEPA Tapwater RSLs for the following 
constituents: 

 Arsenic; and 
 Thallium. 

 
Analytical results were below MDLs, with MDLs exceeding USEPA MCLs for the following 
constituents: 

 Thallium. 
 

 
Adit 102  
 
USEPA Tapwater RSLs were exceeded for the following constituents: 

 Dissolved cobalt, with an EF of 3.5; 
 Total cobalt, with an EF of 3.8; 
 Dissolved manganese, with EF of 4.6 and 
 Total manganese, with an EF of 4.7. 

 
USEPA MCLs were exceeded for the following constituents: 

 None. 
 

USEPA SCMLs were exceeded for the following constituents: 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

 
P a g e |  20    

 

 Aluminum, with an EF of 6.1; 
 Iron, with an EF of 16; and 
 Manganese, with an EF of 40. 

 
Analytical results were below MDLs, with MDLs exceeding USEPA Tapwater RSLs for the following 
constituents: 

 Arsenic; and 
 Thallium. 

 
Analytical results were below MDLs, with MDLs exceeding USEPA MCLs for the following 
constituents: 

 Thallium. 
 
6.3.4 Streamlined Ecological Risk Evaluation 
 
AI evaluated site-specific receptors by first identifying potential Threatened and Endangered 
Species (T&E species) with the potential to use the study area as a habitat.  AI screened the area 
for T&E species using the United States Fish and Wildlife Service (USFWS) Information for 
Planning and Consultation (IPaC) website (IPaC, 2020) for the New Dominion study area (see 
Appendix E).  The following species were identified as having the potential to use the Site as 
habitat: 
 

 Mammals – Canada Lynx (Lynx canadensis)  
 Birds – Mexican Spotted Owl (Strix occidentalis lucida); and 
 Fish – Bonytail Chub (Gila elegans), Colorado Pikeminnow (squawfish) (Ptychocheilus 

lucius), Humpback Chub (Gila cypha), Razorback Sucker (Xryauchen texanus). 
  
According to IPaC, the study area for the Site is not within the critical habitat for any of these T&E 
or migratory species.   
 
TVs for the streamlined ecological risk assessment are shown in Tables 6-7 through 6-9. 
 
6.3.4.1 To Be Considered Ecological Risk Standards for Terrestrial Receptors 
 
Ecological screening of waste rock and/or tailings and precipitates was conducted using USEPA 
Ecological Soil Screening Levels (ECO-SSLs) (https://cfpub.epa.gov/ecotox/). ECO-SSLs are 
established for birds and mammals (B&M) and plants & invertebrates (P&I). Ecological TVs are 
shown in Table 6-7. 
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6.3.4.1.1 Surface Soil Risk Screening for Terrestrial Ecological Receptors (AAK, 2006) 
 
Table 6-10 presents the analytical results for surface soil and precipitate samples collected in 
2006 at the Dump 200 and Dump 202 areas  (AAK, 2006) in comparison with ecological TVs, with 
findings summarized below. 
 
Dump 200 (soil and precipitate) 
 
B&M TVs were exceeded for the following COPECs: 

 Antimony, with EFs ranging from 3 (precipitate)to 7.4 (soil); 
 Arsenic, with EFs ranging from 2.3 to 2.1; 
 Cadmium, with EFs ranging from 2.2 (precipitate) to 15 (soil); 
 Copper (soil only), with an EF of 23; 
 Lead, with EFs ranging from 6.4 (precipitate) to 370 (soil); 
 Manganese (precipitate only), with EF of 1.4; 
 Selenium (soil only), with EF of 3.7; 
 Silver (soil only), with EF of 7.9; and 
 Zinc, with EFs ranging from 10 (precipitate) to 27 (soil). 

 
P&I TVs were exceeded for the following COPECs: 

 Arsenic, with EFs ranging from 5.1 to 5.4; 
 Copper (soil only), with an EF of 9.1; 
 Lead (soil only), with EFs of 34; 
 Manganese, with EFs ranging from 12 (soil) to 25 (precipitate);  
 Selenium (soil only), with EF of 4.4; and 
 Zinc, with EFs ranging from 4 (precipitate) to 10 (soil). 

 
Analytical results were below MDLs, with MDLs exceeding B&M TVs for the following 
constituents: 

 Silver (precipitate only). 
 

Analytical results were below MDLs, with MDLs exceeding P&I TVs for the following constituents: 
 Selenium (precipitate only). 

 
Dump 202 (soil and precipitate) 
 
B&M TVs were exceeded for the following COPECs: 

 Antimony, with EFs ranging from 3.7 (precipitate)to 36 (soil); 
 Arsenic (soil only), with EFs ranging from 1.4 to 1.8; 
 Cadmium, with EFs ranging from 12 to 76; 
 Copper, with EFS ranging from 18-24 (soil) to 120 (precipitate); 
 Lead, with EFs ranging from 18 (precipitate) to 350-770 (soil); 
 Manganese, with EFs ranging from 1.6 (soil) to 7.8 (precipitate); 
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 Selenium, with EFS ranging from 2.9 to 3.7; 
 Silver (soil only), with EFs between 2.4 and 9.8; and 
 Zinc, with EFs ranging from 22 to 79. 

 
P&I TVs were exceeded for the following COPECs: 

 Arsenic, with EFs ranging from 5.1 to 5.4; 
 Copper (soil only), with an EF of 9.1; 
 Lead (soil only), with EFs of 34; 
 Manganese, with EFs ranging from 12 (soil) to 25 (precipitate);  
 Selenium (soil only), with EF of 4.4; and 
 Zinc, with EFs ranging from 4 (precipitate) to 10 (soil). 

 
Analytical results were below MDLs, with MDLs exceeding B&M TVs for the following 
constituents: 

 Silver (precipitate only). 
 

6.3.4.1.2 Surface Soil Risk Screening for Terrestrial Ecological Receptors (AI, 2020) 
 
Table 6-11 presents the metal analytical results in surface soil and precipitate samples collected 
by AI in July 2020 at the OND Dump area (soils only), Dump 200 area (adit precipitate and adit 
drainage precipitate only), and Dump 202 area (adit precipitate and adit drainage precipitate 
only) in comparison with ecological TVs. Findings are summarized below. 
 
OND Dump (soils) 
 
B&M TVs were exceeded for the following COPECs: 

 Antimony, with EFs ranging from 8.1 to 9.1 in duplicate samples ND2-SS-OND-1/ND2-SS-
OND-2; 

 Arsenic, with EFs ranging from 1.9 to 2 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-
2; 

 Cadmium (duplicate ND2-SS-OND-2 only), with an EF of 5.5; 
 Copper, with EFs ranging from 5.9 to 6.5 in duplicate samples ND2-SS-OND-1/ND2-SS-

OND-2; 
 Lead, with EFs ranging from 110 to 120 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-

2; 
 Selenium, with EFs ranging from 8.5 to 9.7 in duplicate samples ND2-SS-OND-1/ND2-SS-

OND-2; and 
 Zinc, with EFs ranging from 1.8 to 8.2 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-

2 
 

P&I TVs were exceeded for the following COPECs: 
 Arsenic, with EFs ranging from 4.6 to 4.8 in duplicate samples ND2-SS-OND-1/ND2-SS-

OND-2; 
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 Copper, with EFs ranging from 2.3 to 2.6 in duplicate samples ND2-SS-OND-1/ND2-SS-
OND-2; 

 Lead, with EFs ranging from 10 to 11 in duplicate samples ND2-SS-OND-1/ND2-SS-OND-
2; 

 Selenium, with EFs ranging from 10 to 12 in duplicate samples ND2-SS-OND-1/ND2-SS-
OND-2; and 

 Zinc (duplicate ND2-SS-OND-2 only), with an EF of 3.1. 
 
Dump 200 (adit precipitate and adit drainage precipitate) 
 
B&M TVs were exceeded for the following COPECs: 

 Antimony, with EFs of 23 to 26; 
 Cadmium, with EFs of 1.1 (adit precipitate) to 9.3 (drainage precipitate); 
 Copper (adit drainage precipitate only), with EFs of 2 to 2.1; 
 Lead, with EFS ranging from 1.2 (adit precipitate) to 12 (drainage precipitate); 
 Manganese (drainage precipitate only), with EFs of 2.4 to 2.6; 
 Selenium, with EFs of 10 to 13; and 
 Zinc, with EFs ranging from 2.1 (adit precipitate) to 11 (drainage precipitate). 

 
P&I TVs were exceeded for the following COPECs: 

 Arsenic, with EFs of 1.7 to 1.9; 
 Cobalt, with EFs ranging from 1.5 (adit precipitate) to 5.9 (drainage precipitate); 
 Lead (drainage precipitate only), with an EF of 1.1; 
 Manganese, with EFs ranging from 10 (adit precipitate) to 47 (drainage precipitate); 
 Selenium, with EFs of 13 to 16; and 
 Zinc (drainage precipitate only), with EFs of 3.9 to 4. 

 
Dump 202 (adit precipitate) 
 
B&M TVs were exceeded for the following COPECs: 

 Cadmium, with an EF of 15; 
 Cobalt, with an EF of 1.1; 
 Copper, with an EF of 9.3; 
 Lead, with an EF of 3; 
 Manganese, with an EF of 2.6; 
 Selenium, with an EF of 5.4; and 
 Zinc, with an EF of 17. 

 
P&I TVs were exceeded for the following COPECs: 

 Cobalt, with an EF of 10; 
 Copper, with an EF of 3.7; 
 Manganese, with an EF of 48; 
 Selenium, with an EF of 6.6; and 
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 Zinc, with an EF of 6.4. 
 
6.3.4.2 To Be Considered Surface Water Ecological TVs for Aquatic Receptors 
 
Ecological screening of adit and adit drainage water was conducted using CDPHE WQCC 
Regulation 35 – Classifications and Numeric Standards for Gunnison and Lower Dolores River 
Basins (CDPHE, 2019), Segment 7 (Howard Fork mainstem, tributaries, and wetlands). These 
standards include hardness-dependent values for some analytes that are outlined in Table 6-8 
for acute toxicity and Table 6-9 for chronic toxicity. 
 
6.3.4.2.1 Surface Water Quantitative Risk Screening for Freshwater Aquatic Receptors (AAK, 

2006) 
 
Table 6-13 presents the ecological risk screening comparison to TVs for adit water and adit 
drainage water collected by AAK (2006). Findings are summarized below. 
 
Adit 100 and Adit 100 drainage 
 
Site-specific acute TVs were exceeded for the following constituents: 

 None. 
 
Site-specific chronic TVs were exceeded for the following constituents: 

 Total arsenic, with EFs of 100 to 110; 
 Dissolved boron (drainage water only), with an EF of 13; 
 Total iron, with EFs ranging from 6.8 to 7.8; 
 Sulfate, with EFs ranging from 3.4 to 3.5; and 
 Sulfide (drainage water only), with an EF of 55. 

 
Analytical results were below MDLs, with MDLs exceeding site-specific chronic TVs for the 
following constituents: 

 Dissolved boron; 
 Total mercury; and 
 Sulfide. 

 
Adit 102 and Adit 102 drainage 
 
Site-specific acute TVs were exceeded for the following constituents: 

 Dissolved copper, with EFs ranging from 1.2 to 1.5; and 
 Dissolved zinc, with EFs of 1.6. 

 
Site-specific chronic TVs were exceeded for the following constituents: 

 Total arsenic, with EFs of 35; 
 Dissolved cadmium, with EFs ranging from 3.1 to 3.2; 
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 Dissolved copper, with EFs ranging from 1.9 to 2.4; 
 Total iron, with EFs ranging from 3.1 to 3.4; and 
 Dissolved zinc, with EFs ranging from 2.1 to 2.2. 

 
Analytical results were below MDLs, with MDLs exceeding site-specific chronic TVs for the 
following constituents: 

 Dissolved boron; 
 Total mercury; and 
 Sulfide. 

 
 
6.3.4.2.2 Surface Water Quantitative Risk Screening for Freshwater Aquatic Receptors (AI, 

2020) 
 
Table 6-14 presents the ecological risk screening comparison to TVs for adit water and drainage 
water samples collected by AI in July 2020. Findings are summarized below. 
 
Adit 100 and Adit 100 drainage 
 
Site-specific acute TVs were exceeded for the following constituents: 

 None. 
 

Site-specific chronic TVs were exceeded for the following constituents: 
 Total arsenic (drainage water only), with an EF of 300; and  
 Total iron, with EFs of 4.8 to 7.6. 

 
Analytical results were below MDLs, with MDLs higher than site-specific acute TVs for the 
following constituents: 

 None. 
 
Analytical results were below MDLs, with MDLs higher than site-specific chronic TVs for the 
following constituents: 

 Arsenic (adit water and duplicate drainage water sample ND2-DW-100-2 only); 
 Mercury; 
 Selenium; and 
 Thallium. 

 
Adit 102  
 
Site-specific acute TVs were exceeded for the following constituents: 

 None. 
 

Site-specific chronic TVs were exceeded for the following constituents: 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

 
P a g e |  26    

 

 Dissolved cadmium, with an EF of 1.6; and 
 Total iron, with an EF of 4.9. 

 
Analytical results were below MDLs, with MDLs higher than site-specific acute TVs for the 
following constituents: 

 None. 
 
Analytical results were below MDLs, with MDLs higher than site-specific chronic TVs for the 
following constituents: 

 Arsenic; 
 Mercury; 
 Selenium; and 
 Silver. 

 
6.4 Risk Assessment Conclusions 
 
6.4.1 Soil and precipitate 
 
Based on a streamlined risk evaluation of COPCs in site soils and precipitates, the following 
analytes are identified as COCs under a BLM recreational exposure scenario: 
 

 Arsenic, soil and precipitate in all AOCs, with a maximum EF of 3.2 in 200 PPT; and 
 Lead , soil only in all AOCs, with a maximum EF of 11 in 202 W Dump. 

 
Based on a streamlined risk evaluation of COPECs in site soils and precipitates, the following 
analytes are identified as COCs for terrestrial ecological receptors: 
 

 Antimony, soil and precipitate in all AOCs, with a maximum EF of 36 in 202 W Dump; 
 Arsenic, soil and precipitate in all AOCs, with a maximum EF of 5.4 in 200-PPT;  
 Cadmium, soil and precipitate in all AOCs, with a maximum EF of 76 in 202-PPT; 
 Cobalt, soil and precipitate in Dump 200 and Dump 202, with a maximum EF of 10 in 102-

AP; 
 Copper, soil and precipitate in all AOCs, with a maximum EF of 120 in 202-PPT; 
 Lead, soil and precipitate in all AOCs,  with a maximum EF of 770 in 202 W Dump; 
 Manganese, Dump 200 precipitate and Dump 202 precipitate and soils, with a maximum 

EF of 140 in 202-PPT; 
 Selenium, soil and precipitate in all AOCs, with a maximum EF of 16 in 100-DP; 
 Silver, soils only, Dump 200 and Dump 202, with a maximum EF of 9.8 in 202 W Dump; 

and 
 Zinc, soil and precipitate in all AOCs, with a maximum EF of 79 in 202 W Dump. 

 
6.4.2 Adit water and Adit drainage water 
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As described above, no constituents exceeded MCLs established by USEPA in any collected adit 
water or adit drainage water. MCLs are enforceable standards for public drinking water sources. 
USEPA Tapwater TVs were exceeded for arsenic, cobalt, and manganese at one or more adit 
water sampling locations at Site AOCs; however, USEPA Tapwater TVs are a risk-based TV that 
assume a residential drinking water scenario that is not relevant to Site adit water or adit 
drainage water. USEPA SMCLs were exceeded for aluminum (Adit 102 only), iron, manganese, 
sulfate, and TDS at one or more adit water sampling locations; however, SMCLs are non-
mandatory water-quality standards for drinking water related to aesthetic considerations such 
as taste, color, and odor. 
 
Based on the absence of MCL exceedances in adit water and adit drainage water, no COCs were 
identified in the human receptor risk screening for surface water at the Site. 
 
Based on a streamlined ecological risk evaluation of metals data collected by AAK (2006) and AI 
in July 2020, the following are identified as COCs in adit water and adit drainage water: 
 

 Arsenic, AOC 00 and AOC 02, with a maximum EF of 300 in 100 DW; 
 Cadmium, AOC 02, with a maximum EF of 3.1 in 102 DW; 
 Copper, AOC 02, with an EF of 1.9 in 102 DW; 
 Iron, AOC 00 and AOC 02, with a maximum EF of 7.8 in 100 AW; and 
 Sulfate, AOC 00, with a maximum EF of 3.5 in 100 DW. 
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7. INDENTIFICATION OF REMOVAL ACTION SCOPE AND GOALS 
 
Identifying the scope and goals for a removal action is a critical step in the EE/CA and in the 
conduct of non-time-critical removal actions. In general, the scope, goals and objectives of a 
removal action under CERCLA are set to abate, prevent, minimize, stabilize, mitigate, or eliminate 
the release or threat of release that is an unacceptable threat to human health or the 
environment. 
 
The goal of the removal action at the Site, includes limiting the effects of contaminated Site soils 
and tailings to recreational visitors and the surrounding environment. The objectives of the 
removal action are to: 
 

1. Reduce the exposure of human and ecological receptors to COCs identified in mine 
tailings evaluated in this study; 

2. Control contaminant source areas (soil and tailings) from migration to nearby surface 
water or other media/areas; 

3. Limit the migration of tailings via air and surface water and other surface transport 
mechanisms; and 

4. Restore/revegetate disturbed areas with native vegetation to minimize erosion. 
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8. IDENTIFICATION AND COMPARISON OF REMOVAL ACTION ALTERNATIVES 
 
This section addresses the following key items: (1) identifies potential removal action 
technologies to be considered (2) identifies and presents the criteria for selecting the most 
appropriate removal action alternatives, and (3) identifies and presents an analysis of the 
selected/implementable removal action alternatives.   
 
Due to the nature of the MOCs and COCs (metals and metallic minerals in surface soil, tailings 
and/or sediments and surface water from adits), there are a limited number of alternatives 
associated with this analysis.  There is no treatment technology to destroy COCs to reduce 
volume. The objectives will be to minimize exposure to human and ecological receptors. The USFS 
standard practices for mine sites are to consider presumptive remedies and, if necessary, 
removal action alternatives that do not require long term operations and maintenance.   
 
8.1 Description of Removal Action Technologies 
 
This section identifies applicable technologies, based on site conditions and COCs. Only those 
technologies proven to be effective at similar sites were evaluated during the EE/CA technology 
screening process. The following technologies were selected for further development and 
possible implementation during evaluation of the removal action alternatives: 

 
 Off-site Repository; 
 Covering waste piles; 
 Surface controls for adit water drainage; and  
 Institutional Controls.  

 
8.1.1 Off-Site Repository 
 
Disposal at an off-site repository does not eliminate or significantly reduce the waste volume, 
toxicity, and mobility because the contaminated material would still be present at the off-site 
location. If properly capped, an offsite repository would reduce or eliminate exposure to the 
waste from human or ecological receptors. Disposal at an off-site repository may also be 
advantageous in that the offsite location would be chosen to accommodate certain on-site 
construction constraints such as volume capacity, depth to groundwater, highly toxic waste, or 
appropriate soil cap material on-site or nearby.   
 
8.1.2 Covering Waste Piles Onsite 
 
Covering material in place involves placement of fill over the existing contaminant source to 
construct a protective layer to reduce contaminant exposure and migration. The protective layer 
typically consists of a vegetated topsoil layer designed to protect the low permeability layer and 
to help reduce infiltration through evapotranspiration. Covering in-place is an appropriate 
alternative for addressing contaminated materials that need to be left in place due to site 
constraints, or an optimum in-place location.  
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Consolidation 
 
Consolidation involves placing similar types of wastes together in a common area for more 
efficient management. Consolidation can be especially appropriate in areas where multiple, 
smaller contaminant sources are present or in environmentally sensitive areas, such as 
floodplains. 
 
8.1.3  Surface Water Controls on-Site 
 
Surface water control measures are implemented to reduce contaminant mobility by limiting 
water erosion processes. Surface water controls may include drainage channel improvements 
and relocation or diversion of surface water run-off around potentially contaminated areas. One 
approach may include use of surface water management systems (also referred to as run-on and 
run-off control measures) which diverts stormwater away from the contaminated areas and 
contaminated mine drainage away from clean or sensitive areas. Vegetation or riprap may be 
used in the diversion swales and areas of sheet flow to limit the erosion potential. 
 
Surface controls can be integrated with other technologies to minimize migration of 
contaminants to nearby surface water or other media/areas.  These measures typically include 
grading, vegetation, erosion protection, consolidation, and surface water diversion. 
 
Grading 
 
Grading is used to reduce/reshape slopes for managing surface water run-on/run-off, control 
erosion, minimize hazards, and contour sites to more natural conditions. Periodic maintenance 
may be necessary to repair problems associated with settlement and erosion.  
 
Vegetation  
 
Vegetation may involve adding soil amendments to a specific depth to provide nutrients and 
organic materials for enhancing vegetation growth. At a minimum, selection of the appropriate 
plant species, preparation of the seeding area, seeding and/or planting, and fertilization are also 
necessary steps in the vegetation process. Adding neutralizing agents and/or additives to 
improve pH conditions and/or the water storage capacity of soil may also be required. Vegetation 
is essential to control water and wind erosion processes and reduce surface water infiltration 
through evapotranspiration. Periodic maintenance may be required to ensure adequate 
vegetative establishment and weed control.  
 
Erosion Protection 
 
Erosion protection includes using erosion resistant materials to control and reduce erosional 
effects at the surface. Typical applications of erosion protection involve installation of natural or 
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synthetic fabric mats, straw waddles, riprap, hay bales, or earthen berms along slopes, or surface 
water diversion structures. 
 
8.1.4 Institutional Controls 
 
Institutional controls are administrative and/or legal controls that help minimize risk and/or 
protect the integrity of a remedy by limiting future land use or preventing access to the Site. 
Examples include deed restrictions to prohibit residential use of the Site and fencing and warning 
signs to discourage access to the site. While such controls may not effectively achieve cleanup 
goals, they are often used to augment other removal alternatives. 
 
8.2 Components of the Removal Action Scope 
 
The USEPA NTCRA guidance (USEPA, 1993) identifies that a limited number of alternatives should 
be selected for detailed analysis. Furthermore, USEPA suggests that only the most qualified 
technologies that apply to the media or source of contamination should be discussed in the 
EE/CA. The following general technologies were selected for further development and possible 
implementation during evaluation of the removal action alternatives: 
 

• Off-Site Repository and Surface Water Controls on-Site; 
• Covering Waste Piles and Surface Water Controls on-Site; and 
• Surface Water Controls onsite and Institutional Controls. 

 
Each of the selected technologies listed above is described in the following subsections. These 
descriptions provide an overview of their technical application and approach used in the 
development and assembly of the evaluated removal action alternatives.  The following bullets 
present the limited number of removal action alternatives evaluated in this EE/CA. 
 

 Alternative 1: Off-Site Repository and Surface Water Controls Onsite; 
 Alternative 2: Covering Waste Piles and Surface Water Controls Onsite and Institutional 

Controls; and 
 Alternative 3:  No Action. 

 
The no action alternative is included in this report as a baseline for comparison with other 
removal action alternatives and is routinely included in EE/CA and feasibility study documents 
for these purposes. This alternative does not require remediation or removal work. No effort 
would be made to actively reduce risks to human health or the environment. The Site would 
remain as it exists today or would further degrade due to outside influences. 
 
8.2.1 Alternative 1: Off-Site Repository and Surface Water Controls Onsite  
 
Removal of the wastes for disposal to an off-site repository is considered a widely used 
presumptive remedy. Although an off-site repository would reduce the contaminant volume 
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toxicity at the New Dominion Site, it would still be a concern at the off-site location; therefore, 
no real reduction of toxicity or volume is gained.   
 
Off-site disposal involves excavating the waste materials and debris for transport to an off-site 
disposal facility permitted to accept such materials. Off-site disposal options include the nearest   
permitted solid-waste, Resource Conservation and Recovery Act (RCRA) Subtitle D landfill or a 
distant RCRA Subtitle C permitted facility. Non-Bevill exempt hazardous materials would require 
disposal in a RCRA Subpart C hazardous waste facility; although, no materials at the site have 
been identified as such. Less toxic materials and debris could be disposed of in a permitted solid 
waste Subpart D landfill. However, many Subpart D landfills will not accept mining waste.   
 
For purposes of this EECA, the initial evaluation assumes that the wastes from the Site would be 
transported for disposal at one of these alternate sites: 
 

 Alternative 1A: The Broad Canyon Landfill is the nearest Colorado Operating Commercial 
Landfill to the New Dominion Mine permitted by the CDPHE, located approximately six 
miles southeast of Naturita, Colorado, or approximately 55 miles northwest of the New 
Dominion Mine; and 

 Alternative 1B:  The USFS-managed Carbonero Tailings Repository located within one-
half mile of the New Dominion Mine.  

 
AI contacted the Broad Canyon Landfill management to determine whether the landfill can 
accept mining waste.  The landfill does accept mining waste if the waste characterization profile 
demonstrates that the waste is non-hazardous, and must pass the following analytical 
requirements: 
 

 Toxicity Characteristic Leaching Procedure (TCLP) metals; 
 Flashpoint; and  
 Paint filter test for solids. 

 
The primary advantage to Alternative 1A is removal of the wastes from the New Dominion Mine, 
and exposure potential to human and ecological receptors would be removed. The primary 
disadvantages to Alternative 1A is the time period and cost of transporting the wastes, the haul 
truck traffic and noise of heavy equipment in the vicinity of the Town of Ophir, and potential 
long-term liability associated with USFS- and Town of Ophir- derived wastes at an off-site facility 
regulated by the CDPHE. 
 
For Alternative 1B, AI was provided the construction as-built drawings and the Construction 
Completion Report [Millennium Science and Engineering (MSE) 2010] for the Carbonero Tailings 
Project completed in the fall of 2010. Review of these documents indicate the following: 
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 The original design volume of 4,500 CY of tailings for the Carbonero Tailings would be 
doubled by the estimated 4,800 CY of New Dominion waste material if all waste piles were 
moved to the Carbonero repository; 

 The construction completion report states that the volume of Carbonero material 
handled and covered was 5,259 CY, which exceeded the design volume of 4,500 CY; and 

 The construction completion report states that 2,214 CY of cover material was required 
to cap the pile. This volume of cover exceeded the design volume by 1,900 CY. 

 
This evaluation indicates that using the existing USFS-managed Carbonero Tailings repository as 
a potential off-site repository may pose technical feasibility concerns, primarily associated with 
the current waste volume capacity at the Carbonero repository. Additional technical feasibility 
concerns with the Carbonero repository include: 
 

 Removal of the cover material to add additional material could severely damage or 
destroy the existing high-density polyethylene (HDPE) lining and geosynthetics that are 
components of the existing cover at the repository, and would likely have to be replaced;  

 Adding nearly double the volume would likely require a complete re-design of the existing 
repository with the potential for slope-stability hazards; and 

 The existing repository appears to be functional as-is and may be put at risk by a proposed 
expansion with co-mingling of wastes from two separate sites.  

 
Therefore it is proposed that the Alternative 1B, removal and disposal of the New Dominion 
wastes at the nearby Carbonero Tailings Repository, be removed from further consideration 
because of technical feasibility. 
 
For Alternative 1A, removal and disposal of the New Dominion wastes at the Broad Canyon Land 
fill, the following general removal action items would be required: 

 Construction of a temporary access road(s) (truck haul route) of approximately one-half 
mile from the waste areas that bypasses the Town of Ophir residential areas and main 
existing access road; 

 Excavate and remove the estimated 4,800 cubic yards of waste rock and/or tailings for 
off-site disposal; 

 Re-shape, contour, and bench the former waste areas to design grade for proper slope 
stabilization; 

 Reclaim the former waste areas with organic topsoil and revegetate with species 
compatible with the area; 

 Construct surface controls per design to manage surface runoff from the adits and other 
disturbed areas; and 

 Post-removal action reclamation of the temporary construction access road(s).  
 
Off-site repositories are often considered if they are better suited to accommodate certain 
construction constraints such as volume capacity, highly toxic waste, or the availability of 
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appropriate soil cap materials on-site or nearby. These conditions are not found at the New 
Dominion Mine.   
 
8.2.2 Alternative 2, Covering Waste Piles, Surface Water Controls, and Institutional Controls 

Onsite  
 
As indicated above, the primary advantages of surface controls is the on-site reduction of 
contaminant mobility and diversion of contaminated drainage from clean or sensitive areas. Also 
a variety of surface controls are available and may include diversion swales, vegetation, gabions, 
rock berms, and grading. Surface controls could be augmented by institutional controls, including 
deed restrictions to prohibit residential use of the Site and fencing/warning signs to discourage 
access to the site.  
 
General removal action items for Alternative 2 would include: 
 

 Utilizing the nearby former USFS borrow areas that were used to construct the Carbonero 
Tailings repository; 

 Re-shaping, and benching of slopes on existing waste piles before adding cover material; 
 Constructing rock-armored drainage swales and/or diversion channels near the adits to 

divert flow away from waste rock piles to preferred natural drainage areas;  
 Constructing tiered drainage features in steeper areas to manage flows and promote 

vegetation and organic matter; 
 Constructing berms at the downgradient toes of the existing waste piles; and 
 Other potential diversion structures (gabion dams, check dams). 

 
These removal action items would be supplemented by institutional controls. Administrative 
controls may involve deed restrictions from the Town of Ophir to prohibit residential use, for 
example. Site institutional controls may include signage to promote awareness of the historic 
mining features. 

 
8.2.3 Alternative 3:  No Action 
 
As indicated above, the no action alternative is included in this report as a baseline for 
comparison with other removal action alternatives. Under this alternative, no effort would be 
made to actively reduce risks to human health or the environment. No action and leaving the Site 
as-is would entail: 
 

• The draining adits and waste piles would remain in their current locations and in their 
current and future natural state; and 

• The surface water and waste piles would remain accessible to recreational visitors, and 
ecological receptors. 

 
8.3 Overview of the Evaluation Criteria for Non-Time Critical Removal Actions 
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There are three types of criteria against which each alternative is evaluated. These criteria are 
derived from the Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA 
(USEPA, 1993). The evaluation criteria include effectiveness, implementability, and cost. Within 
each primary criterion, EE/CA guidance recognizes a number of factors that help define the 
primary criteria that should be individually considered. These three evaluation criteria and their 
additional factors are discussed in detail in the following subsections. 
 
8.3.1 Effectiveness 
 
Effectiveness focuses on the degree to which an alternative (1) provides adequate overall 
protection of human health and the environment; (2) complies with ARARs; (3) affords long-term 
protection by minimizing residual risk; (4) provides reduction of toxicity, mobility, or volume of 
hazardous material; and (5) minimizes short-term effects.  
 
8.3.1.1 Overall Protection of Human Health and the Environment  
 
This criterion serves as a final check in assessing whether each alternative provides adequate 
protection of human health and the environment. The analysis conducted for long-term 
effectiveness and permanence, short-term effectiveness, and compliance with ARARs is used to 
evaluate the overall protection of human health and the environment. This criterion is also used 
to evaluate how risks would be eliminated, reduced, or controlled through treatment, 
engineering, or institutional controls. 
 
8.3.1.2 Compliance with ARARs 
 
Compliance with ARARs is used to assess whether each alternative will attain the chemical-
specific, location-specific, and action-specific ARARs identified in Table 4-1.  
 
8.3.1.3 Long-term Effectiveness and Permanence 
 
Long-term effectiveness and permanence address the risk remaining at the Site after remediation 
goals have been met.  
 
8.3.1.4 Reduction of Toxicity, Mobility, or Volume 
 
Reduction of toxicity, mobility, or volume addresses the statutory preference for selecting 
removal actions that permanently and significantly reduce toxicity, mobility, and/or volume of 
hazardous materials at the Site. This preference is satisfied when treatment is used to reduce 
principal risks through destruction or irreversible reductions of toxicity, mobility, and/or volume. 
 
8.3.1.5 Short-term Effectiveness 
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Short-term effectiveness addresses the effects of each alternative in the protection of human 
health and the environment during the construction and implementation phase. The following 
factors are addressed during the evaluation process: 
 

• Protection of the workers during removal actions – This factor assesses threats that may 
be posed to workers and the effectiveness and reliability of measures to be taken. 

• Environmental impacts of the removal action – This factor addresses the potential 
adverse environmental impacts that may result from construction and implementation of 
a removal alternative, and evaluates the reliability of mitigation measures, if necessary, 
to prevent or reduce potential impacts. 

• Effects on local community – This factor addresses the potential adverse impacts on the 
local community, including psychological impacts and effects on the local economy, 
including tourism. Also includes the potential for accidents, increase in dust level, and 
threats to inadvertent intruders during removal activities. 

 
8.3.2 Implementability 
 
Implementability evaluates the technical feasibility of implementing each alternative, the 
availability of required services and materials during its implementation, and the administrative 
feasibility. 
 
8.3.2.1 Technical Feasibility and Availability 
 
Technical feasibility and availability address the ability to implement the alternative, the 
reliability of the alternative, and the availability of services and materials. USFS considers the 
potential construction season to be from mid- to late-May to mid-October and depends on the 
snowpack present. The following factors were addressed during the evaluation process: 
 

• Ability to construct and operate the technology; 
• Reliability of the technology; 
• Ease of undertaking additional removal actions, if necessary; 
• Ability to monitor effectiveness of removal action; and 
• Availability of necessary equipment, materials, and personnel. 

 
8.3.2.2 Administrative Feasibility 
 
The administrative feasibility criterion addresses the following factors: 
 

• Likelihood of public acceptance of the alternative, including state and local governments 
concerns; and 

• Activities needed to coordinate with other agencies 
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8.3.3 Cost 
 
The cost of each alternative is evaluated based on estimates of capital cost for construction. Cost 
estimates are based on vendor information, cost-estimating guides, and actual costs incurred 
during studies performed at similar sites. Capital costs shown in Table 7-2 typically include the 
cost for construction activities, transportation, equipment, mobilization, and demobilization.  
 
8.4 Comparative Analysis of Each Alternative 
 
The comparative analysis of the removal action alternatives is summarized in the table below.  In 
addition, a quantitative ranking of the alternatives is presented.  The comparative analysis and 
discussion of each of the criteria in relation to the removal action alternatives is presented in the 
following sections. 
 
8.4.1 Effectiveness 
 
Alternative 1 – Off-Site Repository and Surface Water Controls Onsite    
 
Rank on a scale of 0 to 6: High - (6). 
 

• Removal of the waste rock piles and debris for off-site disposal would protect human and 
ecological receptors at the New Dominion Mine; 

• Surface controls would reduce erosional areas and reduce human and ecological 
exposure to adit surface water;  

•  The long-term effectiveness would depend on establishment of vegetation and limitation 
of human impact;  

• The waste could be removed in a single field season, providing immediate short-term 
effectiveness. 

 
Alternative 2 – Covering Waste Piles and On-Site Surface Controls and Institutional Controls    
 
Rank on a scale of 0 to 6: High - (5). 
 

• Covering the waste piles coupled with on-Site Surface Controls and Institutional Controls 
would be protective of human health and the environment by limiting exposure 
pathways;  

• There would be no reduction in toxicity or volume through treatment; 
• This alternative would provide long-term effectiveness if the covers, surface controls, and 

institutional controls could be efficiently maintained; and 
• The covering of the waste piles along with surface controls and institutional controls could 

be implemented in a single season, providing short-term effectiveness; 
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Alternative 3 – No Action 
 
Rank on a scale of 0 to 6: Low - (0). 
 

• This alternative is the least effective as it is not protective of human health and the 
environment, as the chemical and physical hazards would remain at the Site and with high 
exposure to receptors. 

 
8.4.2 Implementability 
 
Alternative 1 – Off-Site Repository and Surface Controls On-Site    
 
Rank on a scale of 0 to 3: Moderate - (2). 
 

• Off-Site removal disposal is highly implementable; 
• Surface control materials may be available on-Site or from nearby borrow sources; 
• The alternative is technically feasible using standard construction equipment and 

methods (excavators, dozers, loaders, haul trucks, backhoes); this equipment can feasibly 
access all areas, and be used to construct equipment access; and 

• Administrative feasibility may not be acceptable to the Town of Ophir considering haul 
truck traffic and noise. This alternative would require construction of a haul truck detour 
away from the Town. 

 
Alternative 2 – Covering Waste Piles and On-Site Surface Water Controls and Institutional 
Controls     
 
Rank on a scale of 0 to 3: High - (3). 
 

• This alternative is highly implementable. Surface control materials are likely available on-
Site or from nearby borrow sources on USFS-managed lands;  

• Based on the areal estimates of the waste piles, they could be covered with less than 
1,000 CY of material that may be derived from nearby USFS borrow sources located east 
of the Site and the Town of Ophir.; hauling borrow material would not go through the 
town; 

• The alternative is technically feasible using standard construction equipment and 
methods (excavators, dozers, loaders, haul trucks, and backhoes); and 

• This alternative may be more acceptable to the Town of Ophir: 
o Some Town members have favored the historical interest of the remnant mine 

features if the potential exposure can be reduced; and 
o Covering the piles coupled with on-Site surface controls and institutional controls 

would not require the excessive haul truck traffic and noise associated with an-
off-Site removal action. 
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Alternative 3 – No Action 
 
Rank on a scale of 0 to 3: High - (3). 
 
The no action alternative is the easiest to implement. 
 
8.4.3 Estimated Cost 
 
The relative costs of each alternative are evaluated based on professional experience, 
engineering judgment, and standard cost estimating tools referenced below. Primary cost 
considerations include capital costs and approximated engineering and design costs. The costs 
are estimated at the conceptual level, as defined by the American Association of Cost Engineers, 
and the Cost Estimating Guide for Road Construction, USDA Forest Service Northern Region 
Engineering, (USFS, 2017). The estimated costs are intended for alternative comparison only and 
are not for construction bid purposes. Per EPA guidance, engineering evaluation-level cost 
estimates are based on – 30% to + 50% range of accuracy. 
 
A detailed breakdown of estimated costs for each Alternative is presented in Table 7-2 and is 
summarized below.  Cost is ranked on a scale of Low (3) to High (0). 
 

Alternative Final Cost Rank 
Alternative 1: Off-Site Repository and Surface 
Controls On-Site    

$529,100 Low (0) 

Alternative 2:  Covering Waste Piles and On-Site 
Surface Controls and Institutional Controls  

$289,500 Moderate (2) 

Alternative 3: No Action $0 High (3) 
 
8.5 Final Ranking of Alternatives 
 
A detailed description of how each alternative ranks for each criterion is presented in the 
previous subsections.  The final ranking of the Alternatives compared to all criteria is summarized 
below. 
 

Alternative Final Ranking 
Alternative 1: Off-Site Repository and Surface Controls On-Site 8 

Effectiveness 6 
Implementability 2 
Cost 0 

Alternative 2:  Covering Waste Piles and On-Site Surface Controls 
and Institutional Controls  

10 

Effectiveness 5 
Implementability 3 
Cost 2 
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Alternative 3:  No Action - Does Not Meet ARARs 6 
Effectiveness 0 
Implementability 3 
Cost 3 

10 – Bold shows the highest-ranking Alternative 
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9. RECOMMENDED REMOVAL ACTION ALTERNATIVE 
 
Based on the elements of the alternatives and the comparative analysis and quantitative ranking 
in Section 8, the recommended alternative is Alternative 2, Covering Waste Piles and On-Site 
Surface Controls and Institutional Controls . 
 
As introduced above in Section 8.2, covering the waste piles and on-Site construction of surface 
control features would generally include: 
 

 Utilizing the nearby former USFS borrow areas that were used previously to construct the 
Carbonero Tailings repository; 

 Re-shaping, and benching of slopes on existing waste piles before adding cover material 
to the piles; 

 Constructing rock-armored drainage swales and/or diversion channels near the adits to 
divert flow away from waste rock piles to preferred natural drainage areas;  

 Constructing tiered drainage features in steeper areas to manage flows and promote 
vegetation and organic matter; 

 Constructing berms at the downgradient toes of the existing waste piles; and 
 Other potential diversion structures (gabion dams, check dams). 

 
These removal action items would be supplemented by institutional controls. Administrative 
controls may involve deed restrictions from the Town of Ophir to prohibit residential use, for 
example. Site institutional controls may include signage and/or fencing to promote awareness 
and prevent direct entry to the historic mining features. 
 
Nearby borrow sources that were utilized for construction of the Carbonero Tailings repository 
in 2010 are located on USFS-managed lands and may be accessed for materials used to construct 
the drainage swales, berms, and diversion structures under this alternative.  The removal action 
design may identify geosynthetics or other materials to be used in conjunction with the native 
materials to enhance the surface controls of this alternative.  
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Table 3-1: Sampling and Analytical Summary 

Location and Media  Sample ID Chemical Analyses and Methods QA/QC Samples Sample Preservation 
Dump 200 Composite Saturated 
Precipitate  

ND2-SS-200-1  - SPLP (USEPA Method 1312) for TAL Metals, including (by USEPA 6010B): (Aluminum, Antimony, 
Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper, Iron, Lead, 
Magnesium, Manganese, Nickel, Potassium, Sodium, Selenium, Silver, Thallium, Vanadium and 
Zinc; and (by USEPA Method 7470A) Mercury. 

N/A Ice 

Dump 200 Composite Surface Soil  ND2-SS-200-2  - SPLP for TAL metals (listed above)including Mercury by USEPA 7471A. N/A Ice 
Adit 100 Water  ND2-AWT-100-1 

 
 

 - Total TAL Metals (listed above), Hardness. N/A Nitric Acid, Ice 

ND2-AWD-100-1 Dissolved TAL Metals (listed above) 

Adit 100 Precipitate ND2-AP-100-1  - TAL metals (listed above)   Ice 

Adit 100 Water downstream of Adit 
100 as water exits Dump 200 

ND2-DWT-100-1 
 
 

 - Total TAL Metals (listed above) , Hardness. Field Duplicate: 
 ND2-DWT-100-2 and  

ND2-DWD-100-2; and MS/MSD  

Nitric Acid, Ice 

ND2-DWD-100-1  - Dissolved TAL Metals (listed above). 

Adit 100 Precipitate downstream of 
Adit 100 as water exits Dump 200 

ND2-DP-100-1  - TAL metals (listed above). Field Duplicate: 
ND2-DP2-100-1 and MS/MSD 

Ice 

Dump 202 Composite Surface Soil 
(Western   Blonde-colored portion of 
the pile) 

ND2-SS-202-1  - SPLP for TAL metals (listed above). N/A Ice 

Dump 202 Composite Surface Soil 
(Eastern   Red-colored portion of the 
pile) 

ND2-SS-202-2  - SPLP for TAL metals (listed above). 
 

Adit 102 Water ND2-AWT-102-1  - Total TAL Metals (list above) , Hardness. N/A Nitric Acid, Ice 

ND2-AWD-102-1 Dissolved TAL Metals (listed above) 

Adit 102 Precipitate ND2-AP-102-1  - TAL metals (listed above). N/A Ice 
Original New Dominion Dump 
Composite Surface Soil 

ND2-SS-OND-1  - TAL metals (listed above) and 
- SPLP for TAL metals (listed above). 
 

Field Duplicate: 
ND2-SS-OND-2 and MS/MSD 

Ice 

Composite Background surface Soil in 
vicinity of Original New Dominion 
Dump 

ND2-SS-OND-BKG-1  - SPLP for TAL metals (listed above). 
 

N/A Ice 

Notes; 
 
MS/MSD = Laboratory matrix spike/matrix spike duplicate sample 
N/A =  Not applicable. 
QA/QC = Quality Assurance/Quality Control 
SPLP = Synthetic Precipitation Leaching Procedure 
TAL = Target Analyte List 
USEPA = United States Environmental Protection Agency 
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Table 3-2: New Dominion Water Quality Measurements, July 2020 

Sample 
Location 

Description GPS Coordinates Temp. 
(° C) 

Dissolved 
Oxygen 
(mg/L) 

Specific 
Conductance 
(μS/cm) 

pH 
 

ORP Turbidity 
(ntu) 

Estimated 
Flow (cfs) 

ND2-AWT-100-1 
ND2 AWD-100-1 

 

Adit 100 Water Lat: 37.8582 
Long: -107.82269 

8.6 5.57 1,650 7.38 -67.3 3.17 0.23 

ND2-DWT-100-1 
ND2-DWD-100-1 

Adit 100 water 
downstream 
exiting Dump 
200 

Lat: 37.8579 
Long: -107.82281 

10.8 8.02 1,639 7.43 -33.6 23.2 NM 

ND2-AWT-102-1 
ND2-AWD-102-1 

Adit 102 Water Lat: 37.8592 
Long: -107.82523 

6.5 7.35 608 7.11 24.5 73 0.094 

 
°C – Degrees Centigrade 
cfs – cubic feet per second 
μS/cm – MicroSiemens per centimeter 
Lat – Latitude, World Geodetic System 
Long = Longitude, World Geodetic System 
mg/L – Milligrams per liter 
mV – Millivolts 
NM – Not measured 
NTU – Nephelometric Turbidity Unit 
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Table 3-3: Comparison of New Dominion Water Quality Measurements October 2005 and July 2020 
 
Sample 
Location 

2005 
Temp.  
(° C) 

2020 
Temp.  
(° C) 

2005 
DO 
(mg/L) 

2020 
DO 
(mg/L) 

2005 
Spec. 
Cond. 
(μS/cm) 

2020 Spec. 
Cond. 
 (μS/cm) 

2005 
pH 
 

2020 
pH 
 

2005 
ORP 

2020 
ORP 

Adit 100 7.4 8.6 0 5.57 1,539 1,650 7.25 7.38 -78.7 -67.3 
Adit 100 
Down- 
stream 

7.3 10.8 9.18 8.02 1,540 1,639 7.85 7.43 -128 -33.6 

Adit 102 4.6 6.5 5.67 7.35 563 608 6.56 7.11 145.6 24.5 
°C – Degrees Centigrade 
μS/cm – MicroSiemens per centimeter 
mg/L – Milligrams per liter 
mV – Millivolts 
NM – Not measured 
ntu – Nephelometric Turbidity Unit 
Spec. Cond - Specific Conductivity 
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Table 3-4: Comparison of New Dominion Water Quality Measurements, August 1996, October 2000, and July 2020 
 
Sample 
Location 

1996 
pH 

2000 
pH 

2020 
pH 

1996 
Spec. 
Cond. 
(μS/cm) 

2000 
Spec. 
Cond. 
(μS/cm) 

2020 
Spec. 
Cond. 
(μS/cm) 

Adit 100 6.30 6.86 7.38 1,585 1,540 1,650 
Adit 102 5.21 6.38 7.11 586 565 608 

 
Spec. Cond - Specific Conductivity 
μS/cm – MicroSiemens per centimeter 
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Table 3-5. Synthetic Precipitation Leaching Procedure (SPLP) Results Compared to SPLP Threshold Values 

Analyte CAS No. 

Regulatory 
Screening 

Levels ND2-SS-200-1 ND2-SS-200-2 ND2-SS-202-1 ND2-SS-202-2 

20x EPA 
MCL (ug/L) 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Aluminum 7429-90-5 NE 341  70.4 NA <70.4  70.4 NA 185 J 70.4 NA <70.4  70.4 NA 

Antimony 7440-36-0 120 <4.30  4.30 <0.1* <4.30  4.30 <0.1* <4.30  4.30 <0.1* <4.30  4.30 <0.1* 

Arsenic 7440-38-2 200 <4.40  4.40 <0.1* 6.70 J 4.40 <0.1 <4.40  4.40 <0.1* <4.40  4.40 <0.1* 

Barium 7440-39-3 40000 10.3  0.895 <0.1 8.93  0.895 <0.1 141  0.895 <0.1 72.7  0.895 <0.1 

Beryllium 7440-41-7 80 <0.460  0.460 <0.1* <0.460  0.460 <0.1* <0.460  0.460 <0.1* <0.460  0.460 <0.1* 

Cadmium 7440-43-9 100 <0.563  0.563 <0.1* <0.563  0.563 <0.1* 10.9  0.563 0.11 <0.563  0.563 <0.1* 

Calcium 7440-70-2 NE 47000  389 NA 2670  389 NA 4750  389 NA 5500  389 NA 

Chromium 7440-47-3 2000 6.56 J 5.00 <0.1 <5.00  5.00 <0.1* <5.00  5.00 <0.1* <5.00  5.00 <0.1* 

Cobalt 7440-48-4 NE <0.807  0.807 NA <0.807  0.807 NA 3.24 J 0.807 NA 1.09 J 0.807 NA 

Copper 7440-50-8 26000 7.02 J 4.69 <0.1 5.05 J 4.69 <0.1 447  4.69 <0.1 8.01 J 4.69 <0.1 

Iron 7439-89-6 NE 1110  45.8 NA <45.8  45.8 NA 486  45.8 NA 87.0 J 45.8 NA 

Lead 7439-92-1 300 4.59 J 2.95 <0.1 3.56 J 2.95 <0.1 9990  2.95 33 53.1  2.95 0.18 

Magnesium 7439-95-4 NE 2250  111 NA 371 J 111 NA 661 J 111 NA 625 J 111 NA 

Manganese 7439-96-5 NE 5.90 J 3.27 NA <3.27  3.27 NA 225  3.27 NA 197  3.27 NA 

Mercury 7439-97-6 40 <0.100  0.100 <0.1* <0.100  0.100 <0.1* 0.562  0.100 <0.1 <0.100  0.100 <0.1* 

Nickel 7440-02-0 NE 3.50 J 2.98 NA <2.98  2.98 NA <2.98  2.98 NA <2.98  2.98 NA 

Potassium 7440-09-7 NE 1090 J 510 NA <510  510 NA 2240  510 NA 717 J 510 NA 

Selenium 7782-49-2 1000 16.7  7.35 <0.1 <7.35  7.35 <0.1* <7.35  7.35 <0.1* 8.58 J 7.35 <0.1 

Silver 7440-22-4 NE <1.91  1.91 NA <1.91  1.91 NA <1.91  1.91 NA <1.91  1.91 NA 

Sodium 7440-23-5 NE 20600  1400 NA 14400  1400 NA 12800  1400 NA 13200  1400 NA 

Thallium 7440-28-0 40 <4.31  4.31 0.11* <4.31  4.31 0.11* <4.31  4.31 0.11* <4.31  4.31 0.11* 

Vanadium 7440-62-2 NE <6.34  6.34 NA <6.34  6.34 NA <6.34  6.34 NA <6.34  6.34 NA 

Zinc 7440-66-6 NE <9.16  9.16 NA <9.16  9.16 NA 2680  9.16 NA 20.1 J 9.16 NA 
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Table 3-5. Synthetic Precipitation Leaching Procedure (SPLP) Results Compared to SPLP Threshold Values (continued) 

Analyte CAS No. 

Regulatory 
Screening 

Levels ND2-SS-OND-1 ND2-SS-OND-2 ND2-SS-ONDBKG-1 

20x EPA MCL 
(ug/L) 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 
20x EPA 
MCL EF 

Aluminum 7429-90-5 NE 127 J 70.4 NA <70.4  70.4 NA 2320  70.4 NA 

Antimony 7440-36-0 120 <4.30  4.30 <0.1* <4.30  4.30 <0.1* <4.30  4.30 <0.1* 

Arsenic 7440-38-2 200 <4.40  4.40 <0.1* <4.40  4.40 <0.1* <4.40  4.40 <0.1* 

Barium 7440-39-3 40000 13.9  0.895 <0.1 24.8  0.895 <0.1 99.2  0.895 <0.1 

Beryllium 7440-41-7 80 <0.460  0.460 <0.1* <0.460  0.460 <0.1* <0.460  0.460 <0.1* 

Cadmium 7440-43-9 100 <0.563  0.563 <0.1* <0.563  0.563 <0.1* <0.563  0.563 <0.1* 

Calcium 7440-70-2 NE 1550  389 NA 2070  389 NA 2780  389 NA 

Chromium 7440-47-3 2000 <5.00  5.00 <0.1* <5.00  5.00 <0.1* <5.00  5.00 <0.1* 

Cobalt 7440-48-4 NE <0.807  0.807 NA <0.807  0.807 NA <0.807  0.807 NA 

Copper 7440-50-8 26000 6.53 J 4.69 <0.1 7.37 J 4.69 <0.1 15.0  4.69 <0.1 

Iron 7439-89-6 NE 261  45.8 NA 63.3 J 45.8 NA 6750  45.8 NA 

Lead 7439-92-1 300 136  2.95 0.45 16.0  2.95 <0.1 72.2  2.95 0.24 

Magnesium 7439-95-4 NE 195 J 111 NA 552 J 111 NA 860 J 111 NA 

Manganese 7439-96-5 NE <3.27  3.27 NA 11.0  3.27 NA 32.9  3.27 NA 

Mercury 7439-97-6 40 <0.100  0.100 <0.1* <0.100  0.100 <0.1* <0.100  0.100 <0.1* 

Nickel 7440-02-0 NE <2.98  2.98 NA <2.98  2.98 NA <2.98  2.98 NA 

Potassium 7440-09-7 NE <510  510 NA 1030 J 510 NA 2030  510 NA 

Selenium 7782-49-2 1000 <7.35  7.35 <0.1* <7.35  7.35 <0.1* 16.3  7.35 <0.1 

Silver 7440-22-4 NE <1.91  1.91 NA <1.91  1.91 NA <1.91  1.91 NA 

Sodium 7440-23-5 NE 31900  1400 NA 6390  1400 NA 19100  1400 NA 

Thallium 7440-28-0 40 <4.31  4.31 0.11* <4.31  4.31 0.11* 6.89 J 4.31 0.17 

Vanadium 7440-62-2 NE <6.34  6.34 NA <6.34  6.34 NA <6.34  6.34 NA 

Zinc 7440-66-6 NE 25.6 J 9.16 NA 10.9 J 9.16 NA 18.1 J 9.16 NA 
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Table 4-1. Background Soil Results  

Analyte 

 ND 200 BKG1 ND DUMP BKG1 ND2-SS-ONDBKG-12 

CAS No. 
Result 

(mg/kg) Fl
ag

 MDL   
(mg/kg) 

Result 
(mg/kg) Fl

ag
 MDL   

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
(mg/kg) 

Aluminum 7429-90-5   NA    NA   NA    NA 12500  8.20 

Antimony 7440-36-0 0.400 B 0.200 0.400 B 0.200 0.903 J 0.500 

Arsenic 7440-38-2 7.20  0.300 9.80  0.300 9.60  0.460 

Barium 7440-39-3   NA    NA   NA    NA 185  0.240 

Beryllium 7440-41-7   NA    NA   NA    NA 0.274  0.0800 

Cadmium 7440-43-9 0.210 B 0.0500 0.480  0.0500 0.225 J 0.0810 

Calcium 7440-70-2   NA    NA   NA    NA 4590  30.0 

Chromium 7440-47-3 10.0  1.00 10.0  1.00 6.57  0.250 

Cobalt 7440-48-4   NA    NA   NA    NA 3.13  0.230 

Copper 7440-50-8 77.0  1.00 42.0  1.00 21.4  0.506 

Iron 7439-89-6 53300  4.00 25000  2.00 26400  5.00 

Lead 7439-92-1 67.0  4.00 66.0  4.00 66.3  0.208 

Magnesium 7439-95-4   NA    NA   NA    NA 4600  20.5 

Manganese 7439-96-5 504  0.500 367  0.500 273  0.245 

Mercury 7439-97-6 <0.0600 U 0.0600 <0.0500 U 0.0500 0.0289 J 0.0180 

Molybdenum 7439-98-7 9.00  1.00 11.0  1.00   NA    NA 

Nickel 7440-02-0 4.00 B 1.00 4.00 B 1.00 3.31  0.490 

Potassium 7440-09-7   NA    NA   NA    NA 2790  20.9 

Selenium 7782-49-2 1.40 B 0.500 0.800 B 0.500 1.66 J 0.617 

Silver 7440-22-4 2.00 B 1.00 <1.00 U 1.00 <0.228  0.228 

Sodium 7440-23-5   NA    NA   NA    NA 377  33.2 

Thallium 7440-28-0   NA    NA   NA    NA <0.354  0.354 

Uranium 7440-61-1 1.89  0.0500 0.680  0.0500   NA    NA 

Vanadium 7440-62-2 45.0  0.500 35.2  0.500 34.5  0.687 

Zinc 7440-66-6 105  1.00 115  1.00 56.0  0.939 
1 From Au’ Authum Ki 2006 Site Investigation (AAK, 2006) 
2 From AI July 2020 sampling event 
B -- The same analyte is found in the associated blank  
CAS – Chemical Abstracts Service  
J – The identification of the analyte is acceptable; the reported value is an estimate 
MDL – Laboratory Method Detection Limit  
mg/kg – Milligrams per kilogram 
NA - Not analyzed 
U – Undetected  
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Table 4-2. Site Soil and Precipitate Results Compared to Background Soil 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

ND 200 PPT ND 202 PPT ND DUMP 200 

Result 
(mg/kg) Fl

ag
 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Aluminum 7429-90-5 12500   NA    NA    NA    NA    NA    NA  

Antimony 7440-36-0 0.903 0.800 B 0.200  1.00 B 0.200 1.1 2.00  0.200 2.2 

Arsenic 7440-38-2 9.80 98.0  0.300 10 42.6  0.300 4.3 92.1  0.300 9.4 

Barium 7440-39-3 185   NA    NA    NA    NA    NA    NA  

Beryllium 7440-41-7 0.274   NA    NA    NA    NA    NA    NA  

Cadmium 7440-43-9 0.480 0.780  0.0600 1.6 27.2  0.0600 57 5.24  0.0500 11 

Calcium 7440-70-2 4590   NA    NA    NA    NA    NA    NA  

Chromium 7440-47-3 10.0 <10.0 U 10.0  <10.0 U 10.0  6.00  1.00  

Cobalt 7440-48-4 3.13   NA    NA    NA    NA    NA    NA  

Copper 7440-50-8 77.0 10.0 B 10.0  3400  10.0 44 639  1.00 8.3 

Iron 7439-89-6 53300 450000  20.0 8.4 200000  20.0 3.8 33900  2.00  

Lead 7439-92-1 67.0 70.0 B 50.0 1 200  40.0 3 4050  4.00 60 

Magnesium 7439-95-4 4600   NA    NA    NA    NA    NA    NA  

Manganese 7439-96-5 504 5540  0.600 11 31400  6.00 62 2630  0.500 5.2 

Mercury 7439-97-6 0.0289 <0.100 U 0.100  <0.300 U 0.300  0.240 B 0.0500 8.3 

Molybdenum 7439-98-7 11.0 <10.0 U 10.0  <10.0 U 10.0  24.0  1.00 2.2 

Nickel 7440-02-0 4.00 <10.0 U 10.0  40.0 B 10.0 10 5.00 B 1.00 1.2 

Potassium 7440-09-7 2790   NA    NA    NA    NA    NA    NA  

Selenium 7782-49-2 1.66 <0.600 U 0.600  2.10 B 0.600 1.3 2.30 B 0.500 1.4 

Silver 7440-22-4 2.00 <10.0 U 10.0  <10.0 U 10.0  33.0  1.00 16 

Sodium 7440-23-5 377   NA    NA    NA    NA    NA    NA  

Thallium 7440-28-0 <MDL   NA    NA    NA    NA    NA    NA  

Uranium 7440-61-1 1.89 3.95  0.0600 2.1 26.2  0.0600 14 3.85  0.0500 2 

Vanadium 7440-62-2 45.0 <6.00 U 6.00  9.00 B 6.00  13.8  0.500  

Zinc 7440-66-6 115 480  10.0 4.2 3180  10.0 28 1260  1.00 11 
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Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

ND DUMP 202-E ND DUMP 202-W ND2-AP-100-1 

Result 
(mg/kg) Fl

ag
 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Aluminum 7429-90-5 12500   NA    NA    NA    NA  236  41.0  

Antimony 7440-36-0 0.903 2.20  0.200 2.4 9.60  0.200 11 7.05 J 2.50 7.8 

Arsenic 7440-38-2 9.80 60.6  0.300 6.2 78.0  0.300 8 31.1  2.30 3.2 

Barium 7440-39-3 185   NA    NA    NA    NA  11.5  1.20  

Beryllium 7440-41-7 0.274   NA    NA    NA    NA  1.21  0.400 4.4 

Cadmium 7440-43-9 0.480 4.31  0.0500 9 16.6  0.0500 35 0.409 J 0.405  

Calcium 7440-70-2 4590   NA    NA    NA    NA  7210  150 1.6 

Chromium 7440-47-3 10.0 23.0  1.00 2.3 <1.00 U 1.00  <1.25  1.25  

Cobalt 7440-48-4 3.13   NA    NA    NA    NA  19.2  1.15 6.1 

Copper 7440-50-8 77.0 674  1.00 8.8 510  1.00 6.6 <2.53  2.53  

Iron 7439-89-6 53300 55500  4.00 1 14600  2.00  201000  25.0 3.8 

Lead 7439-92-1 67.0 3870  4.00 58 8520  4.00 130 13.2  1.04  

Magnesium 7439-95-4 4600   NA    NA    NA    NA  <102  102  

Manganese 7439-96-5 504 6280  0.500 12 28.8  0.500  2250  1.22 4.5 

Mercury 7439-97-6 0.0289 <0.0600 U 0.0600  0.110 B 0.0500 3.8 <0.0180  0.0180  

Molybdenum 7439-98-7 11.0 9.00  1.00  90.0  1.00 8.2   NA    NA  

Nickel 7440-02-0 4.00 16.0  1.00 4 1.00 B 1.00  <2.45  2.45  

Potassium 7440-09-7 2790   NA    NA    NA    NA  <104  104  

Selenium 7782-49-2 1.66 1.80 B 0.500 1.1 2.30 B 0.500 1.4 6.54 J 3.08 3.9 

Silver 7440-22-4 2.00 10.0  1.00 5 41.0  1.00 20 <1.14  1.14  

Sodium 7440-23-5 377   NA    NA    NA    NA  <166  166  

Thallium 7440-28-0 <MDL   NA    NA    NA    NA  <1.77  1.77  

Uranium 7440-61-1 1.89 2.33  0.0500 1.2 0.180 B 0.0500    NA    NA  

Vanadium 7440-62-2 45.0 45.1  0.500 1 0.700 B 0.500  4.25 J 3.44  

Zinc 7440-66-6 115 1020  1.00 8.9 3640  1.00 32 98.7  4.70  
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Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

ND2-AP-102-1 ND2-DP-100-1 ND2-DP2-100-1 

Result 
(mg/kg) Fl

ag
 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Aluminum 7429-90-5 12500 6820  41.0  1440  41.0  1500  41.0  

Antimony 7440-36-0 0.903 <2.50  2.50  6.24 J J6 2.50 6.9 6.49 J 2.50 7.2 

Arsenic 7440-38-2 9.80 9.45 J 2.30  30.6 O1 2.30 3.1 33.9  2.30 3.5 

Barium 7440-39-3 185 26.5  1.20  29.7  1.20  32.1  1.20  

Beryllium 7440-41-7 0.274 3.21  0.400 12 1.87  0.400 6.8 1.96  0.400 7.2 

Cadmium 7440-43-9 0.480 5.39  0.405 11 3.36  0.405 7 3.33  0.405 6.9 

Calcium 7440-70-2 4590 1760  150  8520 V 150 1.9 8860  150 1.9 

Chromium 7440-47-3 10.0 <1.25  1.25  <1.25  1.25  <1.25  1.25  

Cobalt 7440-48-4 3.13 134  1.15 43 72.2  1.15 23 76.8  1.15 25 

Copper 7440-50-8 77.0 261  2.53 3.4 57.1  2.53  58.0  2.53  

Iron 7439-89-6 53300 47500  25.0  156000 V 25.0 2.9 164000  25.0 3.1 

Lead 7439-92-1 67.0 33.1  1.04  137  1.04 2 136  1.04 2 

Magnesium 7439-95-4 4600 <102  102  161 J 103  166 J 102  

Manganese 7439-96-5 504 10600  2.45 21 9590  2.45 19 10400  2.45 21 

Mercury 7439-97-6 0.0289 <0.0180  0.0180  <0.0180  0.0180  0.0200 J 0.0180  

Molybdenum 7439-98-7 11.0   NA    NA    NA    NA    NA    NA  

Nickel 7440-02-0 4.00 11.4  2.45 2.8 <2.45  2.45  <2.45  2.45  

Potassium 7440-09-7 2790 <104  104  107 J 105  117 J 104  

Selenium 7782-49-2 1.66 3.43 J 3.08 2.1 7.00 J 3.09 4.2 8.29 J 3.08 5 

Silver 7440-22-4 2.00 1.15 J 1.14  1.85 J 1.14  2.10 J 1.14 1 

Sodium 7440-23-5 377 <166  166  <166  166  <166  166  

Thallium 7440-28-0 <MDL <1.77  1.77  <1.77  1.77  <1.77  1.77  

Uranium 7440-61-1 1.89   NA    NA    NA    NA    NA    NA  

Vanadium 7440-62-2 45.0 <3.44  3.44  <3.44  3.44  3.65 J 3.44  

Zinc 7440-66-6 115 768  4.70 6.7 471 V 4.70 4.1 484  4.70 4.2 
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Table 4-2. Site Soil and Precipitate Results Compared to Background Soil (continued) 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

ND2-SS-OND-1 ND2-SS-OND-2 

Result 
(mg/kg) Fl

ag
 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Result 

(mg/kg) Fl
ag

 

MDL (mg/kg) 

Background 
Exceedance 

Factor 
Aluminum 7429-90-5 12500 9820  8.20  10600  8.20  

Antimony 7440-36-0 0.903 2.19  0.500 2.4 2.47  0.500 2.7 

Arsenic 7440-38-2 9.80 82.5  0.460 8.4 85.7  0.460 8.7 

Barium 7440-39-3 185 188  0.240 1 216  0.240 1.2 

Beryllium 7440-41-7 0.274 0.176 J 0.0800  0.180 J 0.0800  

Cadmium 7440-43-9 0.480 0.266 J 0.0810  1.99  0.0810 4.1 

Calcium 7440-70-2 4590 309  30.0  347  30.0  

Chromium 7440-47-3 10.0 14.6  0.250 1.5 16.0  0.250 1.6 

Cobalt 7440-48-4 3.13 1.88  0.230  2.07  0.230  

Copper 7440-50-8 77.0 164  0.506 2.1 181  0.506 2.4 

Iron 7439-89-6 53300 58800  25.0 1.1 63100  25.0 1.2 

Lead 7439-92-1 67.0 1200  0.208 18 1320  0.208 20 

Magnesium 7439-95-4 4600 5810  20.5 1.3 6300  20.5 1.4 

Manganese 7439-96-5 504 89.9  0.245  97.5  0.245  

Mercury 7439-97-6 0.0289 0.674  0.0180 23 0.606  0.0180 21 

Molybdenum 7439-98-7 11.0   NA    NA    NA    NA  

Nickel 7440-02-0 4.00 5.56  0.490 1.4 6.02  0.490 1.5 

Potassium 7440-09-7 2790 4230  20.9 1.5 4630  20.9 1.7 

Selenium 7782-49-2 1.66 5.34  0.617 3.2 6.11  0.617 3.7 

Silver 7440-22-4 2.00 12.2  0.228 6.1 13.0  0.228 6.5 

Sodium 7440-23-5 377 384  33.2 1 428  33.2 1.1 

Thallium 7440-28-0 <MDL <0.354  0.354  <0.354  0.354  

Uranium 7440-61-1 1.89   NA    NA    NA    NA  

Vanadium 7440-62-2 45.0 34.9  0.687  38.1  0.687  

Zinc 7440-66-6 115 84.9  0.939  376  0.939 3.3 
Values in red indicate >3x maximum background 
B -- The same analyte is found in the associated blank  
CAS – Chemical Abstracts Service 
J – The identification of the analyte is acceptable; the reported value is an estimate  
mg/kg – Milligrams per kilogram 
MDL – Laboratory Method Detection Limit 
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Table 5-1: Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance 

 
Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
SURFACE WATER 
1 USFS Forest Management Plan, 

Subpart A—National Forest 
System Land Management 
Planning, 36 CFR Chapter II 
§ 219.10, Multiple Use 

The Plan must provide for ecosystem 
services and multiple uses, including 
outdoor recreation, range, timber, 
watershed, wildlife, and fish, within Forest 
Service authority. 

Location 
Specific 

Relevant and 
Appropriate 

Activities shall consider aesthetic 
values, air quality, cultural and 
heritage resources, ecosystem 
services, fish and wildlife species, 
forage, geologic features, grazing 
and rangelands, habitat and habitat 
connectivity, recreation settings and 
opportunities, riparian areas, 
scenery, soil, surface and subsurface
water quality, timber, trails, 
vegetation, viewsheds, wilderness, 
and other relevant resources and 
uses. 

2 Colorado Basic Standards & 
Methodologies for Surface 
Water, 5 CCR 1002-31, pursuant 
to C.R.S. § 25-8-101 et seq. 

This regulation establishes statewide surface 
water quality standards for acceptable 
concentrations of specified parameters 
including chemical constituents and pH. The 
regulation also establishes methodologies 
for assigning and implementing those 
standards. Reg 31. 

Chemical/ 
Action Specific 

Potentially 
Applicable 

Removal action goal for site is NOT 
to clean up nearby Howard Fork 
Drainage, but to remove exposure 
pathway(s) for human/ecological 
risk to surface waste rock. 
Potentially applies only if removal 
action occurs near or in the Howard 
Fork Drainage.  

3 Mined Land Reclamation Board 
Regulations for Hard Rock, 
Metal, and Designated Mining 
Operations,: Reclamation 
Performance Standards, 2 CCR 
407-1 Rules 3.1.5(10) and (11), 
pursuant to the Colorado Mined 
Land Reclamation Act, CRS § 34-
32-101 et seq. 

All mined material to be disposed of within 
the affected area must be handled in such a 
manner so as to prevent any unauthorized 
release of pollutants to the surface drainage 
system. 

Action 
Specific 

Potentially 
Applicable 

Generally, removal action design 
will meet substantive requirements 
of these standards, however, 
procedural and/or enforcement 
aspects of these standards are not 
applicable onsite at an USFS CERCLA 
removal action.  Further, there is no 
generation and/or placement of any 
wastes onsite at a CERCLA removal 
action.   
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
4 Mined Land Reclamation Board 

Regulations for Hard Rock, 
Metal, and Designated Mining 
Operations,: Reclamation 
Performance Standards, 2 CCR 
407-1 Rules 3.1.8, pursuant to 
the Colorado Mined Land 
Reclamation Act, CRS § 34-32-
101 et seq. 

Reclamation activities must consider the safety 
and protection of wildlife on the mined site 
and along access roads with special attention 
given to critical periods in the life cycle of 
species requiring special consideration (elk 
calving, migration routes, peregrine falcon 
nesting, grouse strutting grounds). 

Action 
Specific 

Potentially 
Applicable 

Generally, removal action design 
will meet substantive requirements 
of these standards, however, 
procedural and/or enforcement 
aspects of these standards are not 
applicable onsite at an USFS CERCLA 
removal action.  Removal action will 
comply with substantive 
requirements of Endangered 
Species Act and consider any state-
specific species. 
 
Substantively covered by Federal 
Endangered Species Act 

5 Colorado Discharge Permit 
System (CDPS) Regulations, 5 
CCR 1002-61.3(2)(a) and (f)(ii), 
and CDPS general permit No. 
COR0300000 (Stormwater 
discharges associated with 
construction activity), pursuant 
to CRS § 25-8-501 

Requires implementing management controls 
through defined “general limitations” and 
“best management practices” for stormwater 
pollution prevention pursuant to Colorado 
Discharge Permit System general permit 
COR03000002. This permit applies to 
stormwater discharges from small 
construction activities, including clearing, 
grading, and excavating, that result in land 
disturbance of equal to or greater than one 
acre and less than five acres. 

Action 
Specific 

Applicable  Substantive requirement(s) of 
regulation apply for any release of 
stormwater off-site. If the preferred 
removal action includes earthwork, 
the removal action design will 
include a stormwater management 
plan that meets substantive 
requirements of ARAR.  Procedural 
and/or enforcement provisions not 
applicable onsite at an USFS CERCLA 
removal action. 

6 CWA Ambient Water Quality 
Criteria, 40 CFR Part 131, 
pursuant to 33 USC§§ 1313-
1314 
 

Requires EPA and t h e  State to establish 
ambient water quality control criteria 
(AWQC) and standards for surface water 
based on use classifications and the criteria 
stated under sections 303 and 304(a) of the 
Clean Water Act. 

Chemical 
Specific 

Applicable Non-degradation standard.  During 
removal action, existing water 
quality in Howard Fork Drainage  
will not be impacted. Potentially 
applies only if work occurs near or in
Howard Fork Drainage – this will be 
part of the removal design 

7 
 

Land Management Plan, Grand 
Mesa, Uncompahgre, and 
Gunnison National Forests, 2007 
 
 
 
 
 
 
 

The GMUG Land Management Plan states: 
“Under the Clean Water Act, the Forest Service 
is an integral partner and has obligations to 
meet state water quality standards and 
beneficial uses”. Among the strategies of the 
Plan are to “participate with State water 
quality agencies in analysis and assignment of 
pollutant load allocations when TMDLs are 
developed that cover 303(d) listed streams on 
NFS lands”. 

Chemical 
Specific 

 
 
 
 
 
 
 
 
 
 

TBC  
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
SOLID AND HAZARDOUS WASTE MANAGEMENT 
 
8 USFS Forest Management Plan, 

Subpart A—National Forest 
System Land Management 
Planning, 36 CFR Chapter II 
§ 219.10, Multiple Use 

The Plan must provide for ecosystem services 
and multiple uses, including outdoor 
recreation, range, timber, watershed, wildlife, 
and fish, within Forest Service authority. 

Location 
Specific 

Relevant and 
Appropriate 

Activities shall consider aesthetic 
values, air quality, cultural and 
heritage resources, ecosystem 
services, fish and wildlife species, 
forage, geologic features, grazing 
and rangelands, habitat and habitat 
connectivity, recreation settings and 
opportunities, riparian areas, 
scenery, soil, surface and 
subsurface water quality, timber, 
trails, vegetation, viewsheds, 
wilderness, and other relevant 
resources and uses. 

SOIL 

9 MLRB Regulations Rule 3.1.5(1), 
(3), and (7) 

Any grading shall be done in a manner to 
control erosion and siltation and protect from 
slides and other damage. High walls shall be 
stabilized or eliminated. Grading shall create a 
final topography appropriate to the future land 
use. Slopes and slope combinations shall be 
compatible with the configuration of 
surrounding conditions and future land use. 
 

Action Specific Applicable Substantive requirements are 
applicable onsite, but procedural 
and/or enforcement aspects of 
MLRB Regulations are not 
applicable onsite at an USFS CERCLA 
removal action. There are no lakes 
or ponds at this site.  
 

10 MLRB Regulations Rule 
3.1.5(2) 

Backfilling shall ensure adequate compaction 
for stability and prevent leaching of toxic or acid 
forming materials. 

Action 
Specific 

Potentially 
Applicable 

Groundwater is outside of the 
scope of this USFS CERCLA 
removal action. 

11 MLRB Regulations Rule 
3.1.6 

Reclamation activities must minimize 
disturbances to the prevailing hydrologic 
balance of the mined land and surrounding 
area by complying with all laws pertaining to 
water rights, water quality and dredge and fill 
activities. Minimizing measures also include 
removing temporary or large siltation 
structures from drainageways after 
stabilization and rehabilitation. 

Action 
Specific 

Potentially 
Applicable 

No dredge and fill associated with 
this project. Substantive 
reclamation requirements are 
potentially-applicable and will be 
included in design.  Procedural 
and/or enforcement aspects of 
MLRB Regulations are not 
applicable onsite at an USFS CERCLA 
removal action. 

AIR 
12 Colorado Fugitive Dust 

Control Plan/Opacity, 
Regulation No. 1., 5 CCR 
1001-3, pursuant to Colorado 
Air Pollution Prevention and 
Control Act, CRS § 25-7-101 
et seq. 

Establishes regulations concerning fugitive 
emissions from construction activities, storage 
and stockpiling activities, haul trucks, and 
tailings ponds. 

Action 
Specific 

Potentially 
Applicable 

Substantive requirements of dust 
control/opacity will be included in 
design for onsite CERCLA removal 
action.  Compliance with worker 
safety requirements onsite will 
preclude any offsite air release(s).  
Procedural and enforcement 
provisions do not apply onsite at an 
USFS CERCLA removal action. 
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
DREDGING OR FILLING OF WETLANDS 
13 CWA Section 404, 33 USC§ 

1344, 40 CFR Parts 230 and 
231, 33 CFR Part 323 

Requires federal agencies to avoid, to the 
extent possible, adverse impacts associated 
with destruction or loss of wetlands. 
Regulates the discharge of dredged or fill 
material into waters of the U.S. Requires 
consultation with the Regional Response 
Team. 

Action/ Location
Specific 

Applicable Ensure cleanup activities will not 
impact any wetlands. 

FLOODPLAINS  
14 Rivers and Harbors Act of 1899, 

Section 10 Permit, 33 USC§ 
403, 33 CFR Parts 320-330 

Section 10 Permit required for structures or 
work in or affecting navigable waters. 

Location 
Specific 

Relevant and 
Appropriate 

The regulations will require 
avoidance of adverse impacts in 
these areas.  
 
Ensure site activities do not 
impact navigable waters.  

15 USFS Forest Management Plan, 
Subpart A—National Forest 
System Land Management 
Planning, 36 CFR Chapter II 
§ 219 

Planning requirements for developing, 
amending, and revising land management 
plans (also referred to as plans) for 
units of the National Forest System. 

Location 
Specific 

Relevant and 
Appropriate 

 

16 Executive Order on Floodplain 
Management, Exec. Order No. 
11998 
 

Limits activities in floodplains, defined as 
“the lowland and relatively flat areas 
adjoining inland and coastal waters ... 
including at a minimum, that area 
subject to a one percent or greater 
chance of flooding in any given year.” 

Location Specific To Be Considered 
 

The Executive order is TBC because
it is not a promulgated regulation.   
 
The regulations will require 
avoidance of adverse impacts in 
these areas. Site activities are not 
expected to occur near or within in 
any floodplains. 
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
MINING RECLAMATION 
17 USFS Forest Management Plan, 

Subpart A—National Forest 
System Land Management 
Planning, 36 CFR Chapter II 
§ 219.10, Multiple Use 

The Plan must provide for ecosystem services 
and multiple uses, including outdoor 
recreation, range, timber, watershed, wildlife, 
and fish, within Forest Service authority. 

Location 
Specific 

Relevant and 
Appropriate 

Activities shall consider 
aesthetic values, air quality, 
cultural and heritage resources, 
ecosystem services, fish and 
wildlife species, forage, 
geologic features, grazing and 
rangelands, habitat and habitat 
connectivity, recreation settings 
and opportunities, riparian 
areas, scenery, soil, surface and 
subsurface water quality, 
timber, trails, vegetation, 
viewsheds, wilderness, and 
other relevant resources and 
uses. 

18 Colorado Noxious Weed Act and 
Gunnison County Noxious Weed 
regulations, CRS § 35-5.5-101-
119; 8 CCR 1206-2 

Removal activities must control the spread of 
noxious weeds pursuant to this Regulation 

Action 
Specific 

Potentially 
Applicable 

Compliance with Forest Plan 
meets substantive 
requirements.  Procedural and 
enforcement provisions do not 
apply onsite at an USFS CERCLA 
removal action. 

19 Colorado Mined Land 
Reclamation Board Regulations 
(“MLRB Regulations”), 
Reclamation Performance 
Standards, 2   C.C.R. 407-1, Rule 
1.1 (definitions) and Rule 3 
(Reclamation Performance 
Standards), pursuant to the Co. 
Mined Land Reclamation Act, 
C.R.S. § 34-32-101 et seq 

The MLRB Regulations require reclamation 
of permitted mined lands, defined as 
“employment of procedures reasonably 
designed to minimize as much as practicable 
the disruption from mining operations and 
to provide for the establishment of plant 
cover, stabilization of soil, the protection of 
water resources, or other measures 
appropriate to the subsequent beneficial use 
of such affected lands.” Reclamation must be 
conducted in accordance with the 
performance standards in Rule 3 of the 
Regulations. 

Action 
Specific 

Relevant and 
Appropriate 

Substantive reclamation 
requirements may be relevant 
and appropriate.  Procedural 
and/or enforcement aspects of 
MLRB Regulations are not 
applicable onsite at an USFS 
CERCLA removal action. 

WILDLIFE 
20 USFS Forest Management Plan, 

Subpart A—National Forest 
System Land Management 
Planning, 36 CFR Chapter II 
§ 219.9, Diversity of plant and 
animal communities. 

The Plan must include plan components, 
including standards or guidelines, to maintain 
or restore the ecological integrity of terrestrial 
and aquatic ecosystems and watersheds in the 
plan area, Including: (i) Key characteristics 
associated with terrestrial and aquatic 
ecosystem types;  (ii) Rare aquatic and 
terrestrial plant and animal communities; and 
(iii) The diversity of native tree species similar 
to that existing in the plan area. 

Location 
Specific 

Relevant and 
Appropriate 

The Action must meet the 
requirements of the Forest 
Management Plan. 
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
21 Endangered Species Act, 16 USC

§§ 1531-1544, 50 CFR Parts 
17,402 

Protects endangered and threatened species 
and preserves their habitats, including any 
modification to critical habitats. Requires 
coordination with federal agencies for 
mitigation of impacts. 

Location 
Specific 

Applicable  Threatened and Endangered 
Species (T&E species) with the 
potential to use the study area as a 
habitat are listed in Section 6.3.4.  
The study area for the Site is not 
within the critical habitat for any of 
the T&E species identified.   

22 Fish and Wildlife Coordination 
Act, 16 USC§§ 661- 666; 40 CFR
6.302(g) 

Requires consultation when federal 
department or agency proposes or authorizes 
activities affecting or modifying any stream 
or other water body to provide for adequate 
provision for protection of fish and wildlife 
resources. 

Location 
Specific 

TBC Site activities will not affect any 
stream or other water body. 

23 Bald and Golden Eagles 
Protection Act, 16 USC §§ 668. 
Et seq. 

Prohibits the taking, possession, sale, 
purchase. Barter, transport, export/import at 
any time or in any manner, any bald 
(American) or any golden eagle, alive or dead,
or any part, nest, or egg; establishes civil and 
criminal penalties (where “take” has been 
construed to affect habitat as well as physical 
possession of the eagles). 

Action/ Location
Specific 

Applicable Activities must avoid actions that 
affect Bald or Golden Eagles in a 
manner prohibited by the Act 
including actions that constitute 
“taking,” “possession” or  use.” 

24 Migratory Bird Treaty Act 16 
U.S.C. §§ 703 & 707 

Establishes federal responsibility for the 
protection of international migratory bird 
resources from pursuit, hunt, take, capture 
or kill from hunters and poachers. 

Action 
Specific 

Relevant and 
Appropriate 

Activities must avoid actions that 
affect migratory birds in a manner 
prohibited by the Act including 
actions that constitute “taking,” 
“possession” or “use”. 

25 Colorado Wildlife 
Enforcement and Penalties 
Act, CRS §§ 33-6-101 to 130 

Prohibits actions detrimental to wildlife, and 
establishes provisions governing the taking, 
possession, hunting and use of wildlife and 
migratory birds. 

Action/ 
Location 
Specific  

Potentially 
Applicable 

Substantively covered by Federal 
Endangered Species Act. Generally, 
removal action design will meet 
substantive requirements of these 
standards. Removal action will 
comply with substantive 
requirements of Endangered 
Species Act and consider any state-
specific species. Procedural and 
enforcement provisions may not 
apply onsite at an USFS CERCLA 
removal action. 
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
26 Colorado Non-game, 

Endangered, or Threatened 
Species Act, CRS §§ 33-2-101-
108 

Protects endangered and threatened species 
and preserves their habitats. Requires 
coordination with the Division of Wildlife if 
remedial activities impact nongame wildlife 
deemed to be in need of management. 

Action Specific Potentially 
Applicable 

Substantively covered by Federal 
Endangered Species Act. Generally, 
removal action design will meet 
substantive requirements of these 
standards, Removal action will 
comply with substantive 
requirements of Endangered 
Species Act and consider any state-
specific species. Procedural and 
enforcement provisions may not 
apply onsite at an USFS CERCLA 
removal action. 

27 Colorado Wildlife Commission 
Regulations, 2 CCR 406, pursuant 
to CRS §§ 33-2-101-108 

Establishes specific requirements for 
protection of wildlife. 

Action Specific Potentially 
Applicable 

Substantively covered by Federal 
Endangered Species Act. Generally, 
removal action design will meet 
substantive requirements of these 
standards, Removal action will 
comply with substantive 
requirements of Endangered 
Species Act and consider any state-
specific species. Procedural and 
enforcement provisions may not 
apply onsite at an USFS CERCLA 
removal action. 

28 Colorado Natural Areas, CRS 
§ 33-33-104 

Maintains a list of plant species of “special 
concern.” Recommends coordination among 
Division of Parks and Outdoor Recreation. 

Action Specific To Be Considered Does not meet definition 
requirements of an ARAR - Not a 
promulgated regulation. 

29 MLRB Regulations Rule 3.1.8 Reclamation activities must consider the safety 
and protection of wildlife on the mined site 
and along access roads with special attention 
given to critical periods in the life cycle of 
species requiring special consideration (elk 
calving, migration routes, peregrine falcon 
nesting, grouse strutting grounds). 

Action Specific Potentially 
Applicable 

Substantively covered by Federal 
Endangered Species Act. Generally, 
removal action design will meet 
substantive requirements of these 
standards, however, procedural 
and/or enforcement aspects of 
these standards are not applicable 
onsite at an USFS CERCLA removal 
action.  Removal action will comply 
with substantive requirements of 
Endangered Species Act and 
consider any state-specific species. 

30 Land Management Plan, Grand 
Mesa, Uncompahgre, and 
Gunnison National Forests, 
2007 

Table 18 of the GMUG Land Management 
Plan provides federally-listed threatened and 
endangered species on the GMUG. Plan 
components for these species comply with 
the Endangered Species Act. 

Location Specific To Be Considered  
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
HISTORIC PRESERVATION  
31 Historic and Archeological Data 

Preservation Act of 1974, 16 
USC§ 469 

Establishes procedures for preservation of 
historical and archeological data that might 
be destroyed through alteration of terrain as 
a result of a federal construction project or 
a federally li censed activity. 

Location 
Specific 

To Be Considered The Site is not listed on the 
National Register of Historic 
Places. 

32 Preservation Regulations, 8 CCR 
1504-7, pursuant to CRS 24-80-
401 to 410, 1301 to 1305. 

Regulates prehistoric and archaeological 
resources on State lands 

Location/Action 
Specific 

Applicable Substantive compliance with NHPA 
requirements satisfies this 
requirement. Procedural and 
enforcement provisions do not 
apply onsite at an USFS CERCLA 
removal action. 

WORKER SAFETY AND HEALTH 
33 Occupational Safety and Health 

Act, 29 USC §§ 651-678 
Regulates worker health and safety. Action 

Specific  
Applicable Requirements of this Act will 

apply during site related work 
activities. 

AWQC – Ambient Water Quality Criteria of the Clean Water Act 
ARAR – Applicable, or Relevant and Appropriate Requirements, are promulgated requirements that are considered during the feasibility assessment 
CERCLA – Comprehensive Environmental Response, Compensation, Liability and Act of 1980 
CCR – Code of Colorado Regulations, Colorado state agency regulations 
CFR – Code of Federal Regulations, legal code of Colorado 
CNAP – Colorado Nature Areas Program, program of Colorado Parks and Wildlife that identifies and protects public areas with unique resources 
CRS – Colorado Revised Statutes 
CWA – Clean Water Act of 1972 
DOT – United States Department of Transportation 
MCL – Maximum Contaminant Level of the Safe Drinking Water Act 
MCLG – Maximum Contaminant Level Goals of the Safe Drinking Water Act 
OSWER – Office of Solid Waste and Emergency Response, USEPA 
RCRA – Resource Conservation and Recovery Act of 1976 
SDWA – Safe Drinking Water Act 
TBC – To Be Considered requirements, that are not promulgated but are provided as guidance, that can be addressed through risk management 
T&E – Threatened and Endangered Species, accordance with the Endangered Species Act 
USC – United States Code of Laws for the United States of America 
USEPA – United States Environmental Protection Agency 
Action-Specific – Requirements that must be considered during the construction process of the removal action. 
Chemical-Specific – Requirements that are based on the nature and extent of the chemical COPC identified onsite 
Location-Specific – Requirement that are based on the location where the removal action will take place, including zoning requirements, permitting, natural and cultural resource impacts. 
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Table 6-1. Human Health Threshold Values (TV) 

Analyte CAS Number 

Soil/Precipitates Water Soil Leachate 

BLM Recreation  
RSL1 (mg/kg) 

USEPA Industrial  
RSL2 (mg/kg) 

USEPA 
MCL3 (mg/L) 

USEPA 
SMCL4 (mg/L) 

USEPA  
Tapwater RSL5 

(mg/L) 

SPLP Screening 
Level 

(mg/L)6 

Metals 
Aluminum 7429-90-5 1,000,000 110,000 NE 0.2 20 400 
Antimony 7440-36-0 782 470 0.006 NE 0.0078 0.156 
Arsenic 7440-38-2 31 3.0 0.01 NE 0.000052 0.00104 
Barium 7440-39-3 390,000 220,000 2 NE 3.8 76 
Beryllium 7440-41-7 3,910 2,300 0.004 NE 0.025 0.5 
Cadmium 7440-43-9 1,780 980 0.005 NE 0.0092 0.184 
Chromium 7440-47-3 1,000,000 1,800,000 0.1 NE 22 440 
Cobalt 7440-48-4 586 350 NE NE 0.006 0.12 
Copper 7440-50-8 78,200 47,000 1.3 1 0.8 16 
Iron 7439-89-6 1,000,000 820,000 NE 0.3 14 280 
Lead 7439-92-1 800 800 0.015 NE  0.015 0.3 
Manganese 7439-96-5 46,700 26,000 NE 0.05 0.43 8.6 
Mercury 7439-97-6 271 46 0.002 NE 0.00063 0.0126 
Molybdenum 7439-98-7     9780     5800 NE NE 0.1 2 
Nickel 7440-02-0 39,000 22,000 NE NE 0.39 7.8 
Selenium 7782-49-2 9,780 5,800 0.05 NE 0.1 2 
Silver 7440-22-4 9,780 5,800 NE 0.1 0.094 1.88 
Thallium 7440-28-0 19.6 12 0.002 NE 0.0002 0.004 
Uranium 7440-61-1 391 230 0.03 NE 0.004 0.08 
Vanadium 7440-62-2 9,850 5,800 NE NE 0.086 1.72 
Zinc 7440-66-6 587,000 350,000 NE 5 6 120 
Others 
Chloride 16887-00-6 NE NE NE 250 NE NE 
Nitrate as N 14797-55-8 NE 1,900,000 10 NE 0.032 0.64 
Nitrite as N 14797-65-0 NE 120,000 1 NE 0.002 0.64 
Sulfate 14808-79-8 NE NE NE 250 NE NE 
Sulfide 18496-25-8 NE NE NE NE  NE NE 
TDS NA NE NE NE 500 NE NE 

1  Bureau of Land Management Recreational Screening Level (RSL), (Cox 2017) 
2  USEPA Regional Screening Levels (RSLs) Industrial Soil, (USEPA, 2020)  
3  USEPA Maximum Contaminant Level (MCL) 
4 USEPA Secondary Maximum Contaminant Level (SMCL) 
5 USEPA Residential Tapwater RSL (USEPA, 2020) 
6 SPLP Screening Level established as USEPA Tapware RSL multiplied by a dilution attenuation factor (DAF) of 20 
CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical. 
mg/kg – milligrams per kilogram 
mg/L – milligrams per liter    
NE – not established 
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Table 6-2.  2006 Soil and Precipitate Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 2006) 

Analyte 

 
Regulatory Screening 

Levels ND 200 PPT ND 200 DUMP ND 202 PPT 

CAS No. 

BLM 
Recreational 
RSL (mg/kg) 

EPA 
Industrial RSL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL REF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL REF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL REF 
Antimony 7440-36-0      782      470 0.800 B 0.200 <0.1 <0.1 2.00  0.200 <0.1 <0.1 1.00 B 0.200 <0.1 <0.1 

Arsenic 7440-38-2     30.6        3 98.0  0.300 3.2 33 92.1  0.300 3 31 42.6  0.300 1.4 14 

Cadmium 7440-43-9     1780      980 0.780  0.0600 <0.1 <0.1 5.24  0.0500 <0.1 <0.1 27.2  0.0600 <0.1 <0.1 

Chromium 7440-47-3  1000000 NE <10.0 U 10.0 <0.1* NA 6.00  1.00 <0.1 NA <10.0 U 10.0 <0.1* NA 

Copper 7440-50-8    78200    47000 10.0 B 10.0 <0.1 <0.1 639  1.00 <0.1 <0.1 3400  10.0 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 450000  20.0 0.45 0.55 33900  2.00 <0.1 <0.1 200000  20.0 0.2 0.24 

Lead 7439-92-1      800      800 70.0 B 50.0 <0.1 <0.1 4050  4.00 5.1 5.1 200  40.0 0.25 0.25 

Manganese 7439-96-5    46700    26000 5540  0.600 0.12 0.21 2630  0.500 <0.1 0.1 31400  6.00 0.67 1.2 

Mercury 7439-97-6      271       46 <0.100 U 0.100 <0.1* <0.1* 0.240 B 0.0500 <0.1 <0.1 <0.300 U 0.300 <0.1* <0.1* 

Molybdenum 7439-98-7     9780     5800 <10.0 U 10.0 <0.1* <0.1* 24.0  1.00 <0.1 <0.1 <10.0 U 10.0 <0.1* <0.1* 

Nickel 7440-02-0    39000    22000 <10.0 U 10.0 <0.1* <0.1* 5.00 B 1.00 <0.1 <0.1 40.0 B 10.0 <0.1 <0.1 
Selenium 7782-49-2     9780     5800 <0.600 U 0.600 <0.1* <0.1* 2.30 B 0.500 <0.1 <0.1 2.10 B 0.600 <0.1 <0.1 

Silver 7440-22-4     9780     5800 <10.0 U 10.0 <0.1* <0.1* 33.0  1.00 <0.1 <0.1 <10.0 U 10.0 <0.1* <0.1* 

Uranium 7440-61-1      391      230 3.95  0.0600 <0.1 <0.1 3.85  0.0500 <0.1 <0.1 26.2  0.0600 <0.1 0.11 

Vanadium 7440-62-2     9850     5800 <6.00 U 6.00 <0.1* <0.1* 13.8  0.500 <0.1 <0.1 9.00 B 6.00 <0.1 <0.1 

Zinc 7440-66-6   587000   350000 480  10.0 <0.1 <0.1 1260  1.00 <0.1 <0.1 3180  10.0 <0.1 <0.1 
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Table 6-2.  2006 Soil and Precipitate Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 2006)  (continued) 

Analyte 

 
Regulatory Screening 

Levels ND 202-E DUMP ND 202-W DUMP 

CAS No. 

BLM 
Recreational 
RSL (mg/kg) 

EPA 
Industrial RSL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL REF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL REF 
Antimony 7440-36-0      782      470 2.20  0.200 <0.1 <0.1 9.60  0.200 <0.1 <0.1 

Arsenic 7440-38-2     30.6        3 60.6  0.300 2 20 78.0  0.300 2.5 26 

Cadmium 7440-43-9     1780      980 4.31  0.0500 <0.1 <0.1 16.6  0.0500 <0.1 <0.1 

Chromium 7440-47-3  1000000 NE 23.0  1.00 <0.1 NA <1.00 U 1.00 <0.1* NA 

Copper 7440-50-8    78200    47000 674  1.00 <0.1 <0.1 510  1.00 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 55500  4.00 <0.1 <0.1 14600  2.00 <0.1 <0.1 

Lead 7439-92-1      800      800 3870  4.00 4.8 4.8 8520  4.00 11 11 

Manganese 7439-96-5    46700    26000 6280  0.500 0.13 0.24 28.8  0.500 <0.1 <0.1 

Mercury 7439-97-6      271       46 <0.0600 U 0.0600 <0.1* <0.1* 0.110 B 0.0500 <0.1 <0.1 

Molybdenum 7439-98-7     9780     5800 9.00  1.00 <0.1 <0.1 90.0  1.00 <0.1 <0.1 

Nickel 7440-02-0    39000    22000 16.0  1.00 <0.1 <0.1 1.00 B 1.00 <0.1 <0.1 

Selenium 7782-49-2     9780     5800 1.80 B 0.500 <0.1 <0.1 2.30 B 0.500 <0.1 <0.1 

Silver 7440-22-4     9780     5800 10.0  1.00 <0.1 <0.1 41.0  1.00 <0.1 <0.1 

Uranium 7440-61-1      391      230 2.33  0.0500 <0.1 <0.1 0.180 B 0.0500 <0.1 <0.1 

Vanadium 7440-62-2     9850     5800 45.1  0.500 <0.1 <0.1 0.700 B 0.500 <0.1 <0.1 

Zinc 7440-66-6   587000   350000 1020  1.00 <0.1 <0.1 3640  1.00 <0.1 <0.1 
Values in red indicate EF > 1  
B -- The same analyte is found in the associated blank  
BLM – Bureau of Land Management 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – United States Environmental Protection Agency 
MDL – Laboratory Method Detection Limit  
mg/kg – Milligrams per kilogram 
NA - Not applicable  
NE – Not established 
U – Undetected  
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Table 6-3. 2020 Soil and Precipitate Data Compared to Human Health Threshold Values  

Analyte CAS No. 

Regulatory Screening 
Levels ND2-AP-100-1 ND2-AP-102-1 ND2-DP-100-1 

BLM 
Recreational 
RSL (mg/kg) 

EPA 
Industrial RSL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Aluminum 7429-90-5  1000000  1100000 236  41.0 <0.1 <0.1 6820  41.0 <0.1 <0.1 1440  41.0 <0.1 <0.1 

Antimony 7440-36-0      782      470 7.05 J 2.50 <0.1 <0.1 <2.50  2.50 <0.1* <0.1* 6.24 J J6 2.50 <0.1 <0.1 

Arsenic 7440-38-2     30.6        3 31.1  2.30 1 10 9.45 J 2.30 0.31 3.2 30.6 O1 2.30 1 10 

Barium 7440-39-3   390000   220000 11.5  1.20 <0.1 <0.1 26.5  1.20 <0.1 <0.1 29.7  1.20 <0.1 <0.1 

Beryllium 7440-41-7     3910     2300 1.21  0.400 <0.1 <0.1 3.21  0.400 <0.1 <0.1 1.87  0.400 <0.1 <0.1 

Cadmium 7440-43-9     1780      980 0.409 J 0.405 <0.1 <0.1 5.39  0.405 <0.1 <0.1 3.36  0.405 <0.1 <0.1 

Chromium 7440-47-3  1000000  1800000 <1.25  1.25 <0.1* <0.1* <1.25  1.25 <0.1* <0.1* <1.25  1.25 <0.1* <0.1* 

Cobalt 7440-48-4      586      350 19.2  1.15 <0.1 <0.1 134  1.15 0.23 0.38 72.2  1.15 0.12 0.21 

Copper 7440-50-8    78200    47000 <2.53  2.53 <0.1* <0.1* 261  2.53 <0.1 <0.1 57.1  2.53 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 201000  25.0 0.2 0.25 47500  25.0 <0.1 <0.1 156000 V 25.0 0.16 0.19 

Lead 7439-92-1      800      800 13.2  1.04 <0.1 <0.1 33.1  1.04 <0.1 <0.1 137  1.04 0.17 0.17 

Manganese 7439-96-5    46700    26000 2250  1.22 <0.1 <0.1 10600  2.45 0.23 0.41 9590  2.45 0.21 0.37 

Mercury 7439-97-6      271       46 <0.0180  0.0180 <0.1* <0.1* <0.0180  0.0180 <0.1* <0.1* <0.0180  0.0180 <0.1* <0.1* 

Nickel 7440-02-0    39000    22000 <2.45  2.45 <0.1* <0.1* 11.4  2.45 <0.1 <0.1 <2.45  2.45 <0.1* <0.1* 

Selenium 7782-49-2     9780     5800 6.54 J 3.08 <0.1 <0.1 3.43 J 3.08 <0.1 <0.1 7.00 J 3.09 <0.1 <0.1 

Silver 7440-22-4     9780     5800 <1.14  1.14 <0.1* <0.1* 1.15 J 1.14 <0.1 <0.1 1.85 J 1.14 <0.1 <0.1 

Thallium 7440-28-0     19.6       12 <1.77  1.77 <0.1* 0.15* <1.77  1.77 <0.1* 0.15* <1.77  1.77 <0.1* 0.15* 

Vanadium 7440-62-2     9850     5800 4.25 J 3.44 <0.1 <0.1 <3.44  3.44 <0.1* <0.1* <3.44  3.44 <0.1* <0.1* 

Zinc 7440-66-6   587000   350000 98.7  4.70 <0.1 <0.1 768  4.70 <0.1 <0.1 471 V 4.70 <0.1 <0.1 
 
 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  T-25 
 
 

Table 6.3.  2020 Soil and Precipitate Data Compared to Human Health Threshold Values (continued) 

Analyte CAS No. 

Regulatory Screening 
Levels ND2-DP2-100-1 ND2-SS-OND-1 ND2-SS-OND-2 

BLM 
Recreational 
RSL (mg/kg) 

EPA 
Industrial RSL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

RSL EF 
EPA Industrial 

RSL EF 
Aluminum 7429-90-5  1000000  1100000 1500  41.0 <0.1 <0.1 9820  8.20 <0.1 <0.1 10600  8.20 <0.1 <0.1 

Antimony 7440-36-0      782      470 6.49 J 2.50 <0.1 <0.1 2.19  0.500 <0.1 <0.1 2.47  0.500 <0.1 <0.1 

Arsenic 7440-38-2     30.6        3 33.9  2.30 1.1 11 82.5  0.460 2.7 28 85.7  0.460 2.8 29 

Barium 7440-39-3   390000   220000 32.1  1.20 <0.1 <0.1 188  0.240 <0.1 <0.1 216  0.240 <0.1 <0.1 

Beryllium 7440-41-7     3910     2300 1.96  0.400 <0.1 <0.1 0.176 J 0.0800 <0.1 <0.1 0.180 J 0.0800 <0.1 <0.1 

Cadmium 7440-43-9     1780      980 3.33  0.405 <0.1 <0.1 0.266 J 0.0810 <0.1 <0.1 1.99  0.0810 <0.1 <0.1 

Chromium 7440-47-3  1000000  1800000 <1.25  1.25 <0.1* <0.1* 14.6  0.250 <0.1 <0.1 16.0  0.250 <0.1 <0.1 

Cobalt 7440-48-4      586      350 76.8  1.15 0.13 0.22 1.88  0.230 <0.1 <0.1 2.07  0.230 <0.1 <0.1 

Copper 7440-50-8    78200    47000 58.0  2.53 <0.1 <0.1 164  0.506 <0.1 <0.1 181  0.506 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 164000  25.0 0.16 0.2 58800  25.0 <0.1 <0.1 63100  25.0 <0.1 <0.1 

Lead 7439-92-1      800      800 136  1.04 0.17 0.17 1200  0.208 1.5 1.5 1320  0.208 1.6 1.6 

Manganese 7439-96-5    46700    26000 10400  2.45 0.22 0.4 89.9  0.245 <0.1 <0.1 97.5  0.245 <0.1 <0.1 

Mercury 7439-97-6      271       46 0.0200 J 0.0180 <0.1 <0.1 0.674  0.0180 <0.1 <0.1 0.606  0.0180 <0.1 <0.1 

Nickel 7440-02-0    39000    22000 <2.45  2.45 <0.1* <0.1* 5.56  0.490 <0.1 <0.1 6.02  0.490 <0.1 <0.1 

Selenium 7782-49-2     9780     5800 8.29 J 3.08 <0.1 <0.1 5.34  0.617 <0.1 <0.1 6.11  0.617 <0.1 <0.1 

Silver 7440-22-4     9780     5800 2.10 J 1.14 <0.1 <0.1 12.2  0.228 <0.1 <0.1 13.0  0.228 <0.1 <0.1 

Thallium 7440-28-0     19.6       12 <1.77  1.77 <0.1* 0.15* <0.354  0.354 <0.1* <0.1* <0.354  0.354 <0.1* <0.1* 

Vanadium 7440-62-2     9850     5800 3.65 J 3.44 <0.1 <0.1 34.9  0.687 <0.1 <0.1 38.1  0.687 <0.1 <0.1 

Zinc 7440-66-6   587000   350000 484  4.70 <0.1 <0.1 84.9  0.939 <0.1 <0.1 376  0.939 <0.1 <0.1 
Values in red indicate EF > 1  
B -- The same analyte is found in the associated blank  
BLM – Bureau of Land Management 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – United States Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate. 
J6 – The sample matrix interfered with the ability to make any accurate determination; spike value is low 
MDL – Laboratory Method Detection Limit  
mg/kg – Milligrams per kilogram 
O1 – The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. 
V – The sample concentration is too high to evaluate accurate spike recoveries 
NA - Not applicable  
NE – Not established 
U – Undetected  
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Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) 
 
  

Analyte Units CAS No. 

Regulatory Screening Levels ND ADIT 100 ND DRAIN 100 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE 2.80 B 0.500 54 0.28 NA 2.00 B 0.500 38 0.2 NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE 2.30 B 0.500 44 0.23 NA 2.10 B 0.500 40 0.21 NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 
Cadmium, Dissolved ug/L 7440-43-9 NE NE NE <0.100 U 0.100 NA NA NA <0.100 U 0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 379000  200 NA NA NA 381000  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 
Copper, Dissolved ug/L 7440-50-8 800 1300 1000 <10.0 U 10.0 <0.1* <0.1* <0.1* <10.0 U 10.0 <0.1* <0.1* <0.1* 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 8470  20.0 0.6 NA 28 5110  20.0 0.36 NA 17 

Iron, Total ug/L 7439-89-6 14000 NE 300 7800  20.0 0.56 NA 26 6830  20.0 0.49 NA 23 

Lead, Dissolved ug/L 7439-92-1 15 15 NE 0.400 B 0.100 <0.1 <0.1 NA 0.200 B 0.100 <0.1 <0.1 NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 12200  200 NA NA NA 12300  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 1540  5.00 3.6 NA 31 1480  5.00 3.4 NA 30 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA <0.200 U 0.200 0.32* <0.1* NA 
Nickel, Dissolved ug/L 7440-02-0 390 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 1200  300 NA NA NA 1300  300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE <1.00 U 1.00 <0.1* <0.1* NA <1.00 U 1.00 <0.1* <0.1* NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 9000  300 NA NA NA 9000  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 50.0 B 10.0 <0.1 NA <0.1 80.0  10.0 <0.1 NA <0.1 

Others 
Chloride mg/L 16887-00-6 NE NE 250 1.00 B 1.00 NA NA <0.1 1.00 B 1.00 NA NA <0.1 
Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE <0.0200 U 0.0200 <0.1* <0.1* NA <0.0200 U 0.0200 <0.1* <0.1* NA 

Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U
H 0.0100 <0.1* <0.1* NA <0.0100 U

H 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 850  10.0 NA NA 3.4 850  10.0 NA NA 3.4 

Sulfide As S mg/L 18496-25-8 NE NE NE <0.0200 U 0.0200 NA NA NA <0.0200 U 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 1300  10.0 NA NA 2.6 1300  10.0 NA NA 2.6 
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Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) (continued) 
  

 
Analyte Units CAS No. 

Regulatory Screening Levels ND DRAIN 100 DUP ND ADIT 102 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE 1.70 B 0.500 33 0.17 NA <0.500 U 0.500 9.6* <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE 2.30 B 0.500 44 0.23 NA 0.700 B 0.500 13 <0.1 NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE 10.0 B 10.0 <0.1 NA NA <10.0 U 10.0 <0.1* NA NA 

Cadmium, Dissolved ug/L 7440-43-9 NE NE NE <0.100 U 0.100 NA NA NA 2.90  0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 371000  200 NA NA NA 96700  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 
Copper, Dissolved ug/L 7440-50-8 800 1300 1000 <10.0 U 10.0 <0.1* <0.1* <0.1* 50.0 B 10.0 <0.1 <0.1 <0.1 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 5000  20.0 0.36 NA 17 1940  20.0 0.14 NA 6.5 

Iron, Total ug/L 7439-89-6 14000 NE 300 6910  20.0 0.49 NA 23 3070  20.0 0.22 NA 10 

Lead, Dissolved ug/L 7439-92-1 15 15 NE 0.200 B 0.100 <0.1 <0.1 NA 0.200 B 0.100 <0.1 <0.1 NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 11900  200 NA NA NA 7000  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 1440  5.00 3.3 NA 29 2050  5.00 4.8 NA 41 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA <0.200 U 0.200 0.32* <0.1* NA 
Nickel, Dissolved ug/L 7440-02-0 390 NE NE <10.0 U 10.0 <0.1* NA NA 10.0 B 10.0 <0.1 NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 1300  300 NA NA NA 1300  300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE 1.00 B 1.00 <0.1 <0.1 NA <1.00 U 1.00 <0.1* <0.1* NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 8500  300 NA NA NA 6400  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 70.0  10.0 <0.1 NA <0.1 630  10.0 0.1 NA 0.13 

Others 
Chloride mg/L 16887-00-6 NE NE 250 1.00 B 1.00 NA NA <0.1 <1.00 U 1.00 NA NA <0.1* 
Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE <0.0200 U 0.0200 <0.1* <0.1* NA <0.0200 U 0.0200 <0.1* <0.1* NA 

Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U
H 0.0100 <0.1* <0.1* NA <0.0100 U 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 880  10.0 NA NA 3.5 240  10.0 NA NA 0.96 

Sulfide As S mg/L 18496-25-8 NE NE NE 0.110  0.0200 NA NA NA <0.0200 U 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 1320  10.0 NA NA 2.6 369  10.0 NA NA 0.74 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

P a g e |  T-28 
 
 

Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) (continued) 
  

Analyte Units CAS No. 

Regulatory Screening Levels ND DRAIN 102 ND WL SW-1 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE 0.500 B 0.500 9.6 <0.1 NA <0.500 U 0.500 9.6* <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE 0.700 B 0.500 13 <0.1 NA 1.10 B 0.500 21 0.11 NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Cadmium, Dissolved ug/L 7440-43-9 NE NE NE 2.70  0.100 NA NA NA <0.100 U 0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 94600  200 NA NA NA 355000  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 
Copper, Dissolved ug/L 7440-50-8 800 1300 1000 40.0 B 10.0 <0.1 <0.1 <0.1 <10.0 U 10.0 <0.1* <0.1* <0.1* 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 2210  20.0 0.16 NA 7.4 740  20.0 <0.1 NA 2.5 

Iron, Total ug/L 7439-89-6 14000 NE 300 3450  20.0 0.25 NA 12 2050  20.0 0.15 NA 6.8 

Lead, Dissolved ug/L 7439-92-1 15 15 NE 0.800  0.100 <0.1 <0.1 NA <0.100 U 0.100 <0.1* <0.1* NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 6900  200 NA NA NA 11600  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 2120  5.00 4.9 NA 42 836  5.00 1.9 NA 17 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA <0.200 U 0.200 0.32* <0.1* NA 
Nickel, Dissolved ug/L 7440-02-0 390 NE NE 10.0 B 10.0 <0.1 NA NA <10.0 U 10.0 <0.1* NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 1300  300 NA NA NA 1200  300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE <1.00 U 1.00 <0.1* <0.1* NA <1.00 U 1.00 <0.1* <0.1* NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 6100  300 NA NA NA 8600  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 640  10.0 0.11 NA 0.13 60.0  10.0 <0.1 NA <0.1 

Others 
Chloride mg/L 16887-00-6 NE NE 250 <1.00 U 1.00 NA NA <0.1* 1.00 B 1.00 NA NA <0.1 
Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE <0.0200 U 0.0200 <0.1* <0.1* NA <0.0200 U 0.0200 <0.1* <0.1* NA 
Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U 0.0100 <0.1* <0.1* NA <0.0100 U 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 240  10.0 NA NA 0.96 880  10.0 NA NA 3.5 

Sulfide As S mg/L 18496-25-8 NE NE NE <0.0200 U 0.0200 NA NA NA 0.0200 B 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 367  10.0 NA NA 0.73 1290  10.0 NA NA 2.6 
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Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values (from Au’ Authum Ki, 2006) (continued)  
  

Analyte Units CAS No. 

Regulatory Screening Levels ND WL SW-2 ND WL SW-3 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE <0.500 U 0.500 9.6* <0.1* NA <0.500 U 0.500 9.6* <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE 0.900 B 0.500 17 <0.1 NA 0.600 B 0.500 12 <0.1 NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Cadmium, Dissolved ug/L 7440-43-9 NE NE NE <0.100 U 0.100 NA NA NA 1.00  0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 332000  200 NA NA NA 328000  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 
Copper, Dissolved ug/L 7440-50-8 800 1300 1000 <10.0 U 10.0 <0.1* <0.1* <0.1* <10.0 U 10.0 <0.1* <0.1* <0.1* 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 760  20.0 <0.1 NA 2.5 250  20.0 <0.1 NA 0.83 

Iron, Total ug/L 7439-89-6 14000 NE 300 2030  20.0 0.14 NA 6.8 1530  20.0 0.11 NA 5.1 

Lead, Dissolved ug/L 7439-92-1 15 15 NE <0.100 U 0.100 <0.1* <0.1* NA <0.100 U 0.100 <0.1* <0.1* NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 10800  200 NA NA NA 11200  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 781  5.00 1.8 NA 16 546  5.00 1.3 NA 11 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA <0.200 U 0.200 0.32* <0.1* NA 
Nickel, Dissolved ug/L 7440-02-0 390 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 1300  300 NA NA NA 1300  300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE <1.00 U 1.00 <0.1* <0.1* NA <1.00 U 1.00 <0.1* <0.1* NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 8400  300 NA NA NA 7900  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 50.0  10.0 <0.1 NA <0.1 310  10.0 <0.1 NA <0.1 

Others 
Chloride mg/L 16887-00-6 NE NE 250 1.00 B 1.00 NA NA <0.1 1.00 B 1.00 NA NA <0.1 
Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE <0.0200 U 0.0200 <0.1* <0.1* NA <0.0200 U 0.0200 <0.1* <0.1* NA 
Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U 0.0100 <0.1* <0.1* NA <0.0100 U 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 850  10.0 NA NA 3.4 810  10.0 NA NA 3.2 

Sulfide As S mg/L 18496-25-8 NE NE NE <0.0200 U 0.0200 NA NA NA <0.0200 U 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 1240  10.0 NA NA 2.5 1180  10.0 NA NA 2.4 
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Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) (continued) 
  

Analyte Units CAS No. 

Regulatory Screening Levels ND WL SW-4 ND HF-UP 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE <0.500 U 0.500 9.6* <0.1* NA <0.500 U 0.500 9.6* <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE 0.700 B 0.500 13 <0.1 NA <0.500 U 0.500 9.6* <0.1* NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Cadmium, Dissolved ug/L 7440-43-9 NE NE NE 0.100 B 0.100 NA NA NA 1.00  0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 361000  200 NA NA NA 143000  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 
Copper, Dissolved ug/L 7440-50-8 800 1300 1000 <10.0 U 10.0 <0.1* <0.1* <0.1* <10.0 U 10.0 <0.1* <0.1* <0.1* 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 80.0  20.0 <0.1 NA 0.27 180  20.0 <0.1 NA 0.6 

Iron, Total ug/L 7439-89-6 14000 NE 300 800  20.0 <0.1 NA 2.7 850  20.0 <0.1 NA 2.8 

Lead, Dissolved ug/L 7439-92-1 15 15 NE <0.100 U 0.100 <0.1* <0.1* NA 0.600  0.100 <0.1 <0.1 NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 11800  200 NA NA NA 7400  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 562  5.00 1.3 NA 11 298  5.00 0.69 NA 6 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA 0.200 B 0.200 0.32 <0.1 NA 
Nickel, Dissolved ug/L 7440-02-0 390 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 1400  300 NA NA NA 700 B 300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE <1.00 U 1.00 <0.1* <0.1* NA <1.00 U 1.00 <0.1* <0.1* NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 8600  300 NA NA NA 4300  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 50.0  10.0 <0.1 NA <0.1 200  10.0 <0.1 NA <0.1 

Others 
Chloride mg/L 16887-00-6 NE NE 250 1.00 B 1.00 NA NA <0.1 1.00 B 1.00 NA NA <0.1 
Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE <0.0200 U 0.0200 <0.1* <0.1* NA 0.0500 B 0.0200 <0.1 <0.1 NA 

Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U 0.0100 <0.1* <0.1* NA <0.0100 U
H 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 860  10.0 NA NA 3.4 350  10.0 NA NA 1.4 

Sulfide As S mg/L 18496-25-8 NE NE NE <0.0200 U 0.0200 NA NA NA <0.0200 U 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 1280  10.0 NA NA 2.6 520  10.0 NA NA 1 
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Table 6-4. 2006 Surface Water Data Compared to Human Health Threshold Values  (from Au’ Authum Ki, 2006) (continued) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
B – The same analyte is found in the associated blank 
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate  

Analyte Units CAS No. 

Regulatory Screening Levels ND HF-DN FERRO SPRING 
EPA 

Tapwater 
RSL EPA MCL 

Secondary 
EPA MCL Result Fl

ag
 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF Result Fl
ag

 

MDL 

EPA 
Tapwater 

EF 
EPA  

 MCL EF 
Secondary 

MCL EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 7.8 6 NE <0.400 U 0.400 <0.1* <0.1* NA <0.400 U 0.400 <0.1* <0.1* NA 
Arsenic, Dissolved ug/L 7440-38-2 0.052 10 NE <0.500 U 0.500 9.6* <0.1* NA <0.500 U 0.500 9.6* <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.052 10 NE <0.500 U 0.500 9.6* <0.1* NA <0.500 U 0.500 9.6* <0.1* NA 
Boron, Dissolved ug/L 7440-42-8 4000 NE NE <10.0 U 10.0 <0.1* NA NA <10.0 U 10.0 <0.1* NA NA 

Cadmium, Dissolved ug/L 7440-43-9 NE NE NE 0.900  0.100 NA NA NA 50.6  0.100 NA NA NA 

Calcium, Dissolved ug/L 7440-70-2 NE NE NE 172000  200 NA NA NA 189000  200 NA NA NA 

Chromium, Dissolved ug/L 7440-47-3 22000 100 NE <10.0 U 10.0 <0.1* <0.1* NA <10.0 U 10.0 <0.1* <0.1* NA 

Copper, Dissolved ug/L 7440-50-8 800 1300 1000 <10.0 U 10.0 <0.1* <0.1* <0.1* 3060  10.0 3.8 2.4 3.1 

Iron, Dissolved ug/L 7439-89-6 14000 NE 300 70.0  20.0 <0.1 NA 0.23 2590  20.0 0.18 NA 8.6 

Iron, Total ug/L 7439-89-6 14000 NE 300 540  20.0 <0.1 NA 1.8 3100  20.0 0.22 NA 10 

Lead, Dissolved ug/L 7439-92-1 15 15 NE <0.100 U 0.100 <0.1* <0.1* NA 37.8  0.100 2.5 2.5 NA 

Magnesium, Dissolved ug/L 7439-95-4 NE NE NE 7600  200 NA NA NA 11300  200 NA NA NA 

Manganese, Dissolved ug/L 7439-96-5 430 NE 50 276  5.00 0.64 NA 5.5 1440  5.00 3.3 NA 29 

Mercury, Total ug/L 7439-97-6 0.63 2 NE <0.200 U 0.200 0.32* <0.1* NA <0.200 U 0.200 0.32* <0.1* NA 

Nickel, Dissolved ug/L 7440-02-0 390 NE NE <10.0 U 10.0 <0.1* NA NA 110  10.0 0.28 NA NA 

Potassium, Dissolved ug/L 7440-09-7 NE NE NE 800 B 300 NA NA NA 1100  300 NA NA NA 

Selenium, Dissolved ug/L 7782-49-2 100 50 NE <1.00 U 1.00 <0.1* <0.1* NA 3.00 B 1.00 <0.1 <0.1 NA 
Silver, Dissolved ug/L 7440-22-4 94 NE 100 <0.0500 U 0.0500 <0.1* NA <0.1* <0.0500 U 0.0500 <0.1* NA <0.1* 

Sodium, Dissolved ug/L 7440-23-5 NE NE NE 4700  300 NA NA NA 6300  300 NA NA NA 

Zinc, Dissolved ug/L 7440-66-6 6000 NE 5000 210  10.0 <0.1 NA <0.1 9970  10.0 1.7 NA 2 

Others 
Chloride mg/L 16887-00-6 NE NE 250 1.00 B 1.00 NA NA <0.1 1.00 B 1.00 NA NA <0.1 

Nitrate As N, Dissolved mg/L 14797-55-8 32 10 NE 0.0500 B 0.0200 <0.1 <0.1 NA 0.100  0.0200 <0.1 <0.1 NA 

Nitrite As N, Dissolved mg/L 14797-65-0 2 1 NE <0.0100 U 0.0100 <0.1* <0.1* NA <0.0100 U 0.0100 <0.1* <0.1* NA 

Sulfate mg/L 14808-79-8 NE NE 250 410  10.0 NA NA 1.6 720  10.0 NA NA 2.9 

Sulfide As S mg/L 18496-25-8 NE NE NE <0.0200 U 0.0200 NA NA NA <0.0200 U 0.0200 NA NA NA 

TDS mg/L NA NE NE 500 614  10.0 NA NA 1.2 946  10.0 NA NA 1.9 
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μg/L – micrograms per liter 
MCL – Maximum contaminant level 
MDL – Laboratory Method Detection Limit  
NA – Not applicable  
NE – Not established 
RSL – Regional Screening Level 
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Table 6-5. 2020 Surface Water Data (Dissolved Metals) Compared to Human Health Threshold Values 

Analyte CAS No. 

EPA 
Tapwater 
RSL (ug/L) 

ND2-AWD-100-1 ND2-AWD-102-1 ND2-DWD-100-1 ND2-DWD-100-2 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 

Aluminum, Dissolved 7429-90-5 20000 <70.4  70.4 <0.1* 408  70.4 <0.1 <70.4  70.4 <0.1* <70.4  70.4 <0.1* 

Antimony, Dissolved 7440-36-0 7.8 <4.30  4.30 0.55* <4.30  4.30 0.55* <4.30  4.30 0.55* <4.30  4.30 0.55* 

Arsenic, Dissolved 7440-38-2 0.052 4.57 J 4.40 88 <4.40  4.40 85* <4.40  4.40 85* <4.40  4.40 85* 

Barium, Dissolved 7440-39-3 3800 5.52  0.895 <0.1 7.07  0.895 <0.1 5.24  0.895 <0.1 5.57  0.895 <0.1 

Beryllium, Dissolved 7440-41-7 25 <0.460  0.460 <0.1* 0.644 J 0.460 <0.1 <0.460  0.460 <0.1* <0.460  0.460 <0.1* 

Cadmium, Dissolved 7440-43-9 9.2 <0.563  0.563 <0.1* 1.46 J 0.563 0.16 <0.563  0.563 <0.1* <0.563  0.563 <0.1* 

Calcium, Dissolved 7440-70-2 NE 388000  389 NA 101000  389 NA 384000 V 389 NA 382000  389 NA 

Chromium, Dissolved 7440-47-3 22000 <5.00  5.00 <0.1* <5.00  5.00 <0.1* <5.00  5.00 <0.1* <5.00  5.00 <0.1* 

Cobalt, Dissolved 7440-48-4 6 9.73 J 0.807 1.6 21.1  0.807 3.5 9.23 J 0.807 1.5 9.60 J 0.807 1.6 

Copper, Dissolved 7440-50-8 800 <4.69  4.69 <0.1* 20.3  4.69 <0.1 <4.69  4.69 <0.1* <4.69  4.69 <0.1* 

Iron, Dissolved 7439-89-6 14000 7150  45.8 0.51 3280  45.8 0.23 3870  45.8 0.28 3890  45.8 0.28 

Lead, Dissolved 7439-92-1 15 <2.95  2.95 0.2* <2.95  2.95 0.2* <2.95  2.95 0.2* <2.95  2.95 0.2* 

Magnesium, Dissolved 7439-95-4 NE 10600  111 NA 7090  111 NA 10600  111 NA 10600  111 NA 

Manganese, Dissolved 7439-96-5 430 1350  3.27 3.1 1990  3.27 4.6 1290  3.27 3 1310  3.27 3 

Mercury, Dissolved 7439-97-6 0.63 <0.100  0.100 0.16* <0.100  0.100 0.16* <0.100  0.100 0.16* <0.100  0.100 0.16* 

Nickel, Dissolved 7440-02-0 390 <2.98  2.98 <0.1* 4.30 J 2.98 <0.1 <2.98  2.98 <0.1* <2.98  2.98 <0.1* 

Potassium, Dissolved 7440-09-7 NE 1130 J 510 NA 1180 J 510 NA 1080 J 510 NA 1110 J 510 NA 

Selenium, Dissolved 7782-49-2 100 <7.35  7.35 <0.1* <7.35  7.35 <0.1* <7.35  7.35 <0.1* <7.35  7.35 <0.1* 

Silver, Dissolved 7440-22-4 94 <1.91  1.91 <0.1* <1.91  1.91 <0.1* <1.91  1.91 <0.1* <1.91  1.91 <0.1* 

Sodium, Dissolved 7440-23-5 NE 8460  1400 NA 6390  1400 NA 8380  1400 NA 8430  1400 NA 

Thallium, Dissolved 7440-28-0 0.2 <4.31  4.31 22* <4.31  4.31 22* <4.31  4.31 22* <4.31  4.31 22* 

Vanadium, Dissolved 7440-62-2 86 <6.34  6.34 <0.1* <6.34  6.34 <0.1* <6.34  6.34 <0.1* <6.34  6.34 <0.1* 

Zinc, Dissolved 7440-66-6 6000 15.3 J 9.16 <0.1 384  9.16 <0.1 14.3 J 9.16 <0.1 14.2 J 9.16 <0.1 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate  
μg/L – micrograms per liter 
MCL – Maximum contaminant level 
MDL – Laboratory Method Detection Limit  
NA – Not applicable  
NE – Not established 
RSL – Regional Screening Level 
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Table 6-6. 2020 Surface Water Data (Total Metals) Compared to Human Health Threshold Values 

Analyte CAS No. 

Regulatory Screening Levels ND2-AWT-100-1 ND2-AWT-102-1 
EPA 

Tapwater 
RSL (ug/L) 

EPA MCL 
(ug/L) 

EPA SMCL 
(ug/L) 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
EPA MCL 

EF 
EPA SMCL 

EF 
Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
EPA MCL 

EF 
EPA SMCL 

EF 

Aluminum 7429-90-5 20000 NE 200 <70.4  70.4 <0.1* NA 0.35* 1220  70.4 <0.1 NA 6.1 

Antimony 7440-36-0 7.8 6 NE <4.30  4.30 0.55* 0.72* NA <4.30  4.30 0.55* 0.72* NA 

Arsenic 7440-38-2 0.052 10 NE <4.40  4.40 85* 0.44* NA <4.40  4.40 85* 0.44* NA 

Barium 7440-39-3 3800 2000 NE 5.51  0.895 <0.1 <0.1 NA 7.15  0.895 <0.1 <0.1 NA 

Beryllium 7440-41-7 25 4 NE <0.460  0.460 <0.1* 0.12* NA 0.911 J 0.460 <0.1 0.23 NA 

Cadmium 7440-43-9 9.2 5 NE <0.563  0.563 <0.1* 0.11* NA 2.02  0.563 0.22 0.4 NA 

Calcium 7440-70-2 NE NE NE 386000  389 NA NA NA 102000  389 NA NA NA 

Chromium 7440-47-3 22000 100 NE <5.00  5.00 <0.1* <0.1* NA <5.00  5.00 <0.1* <0.1* NA 

Cobalt 7440-48-4 6 NE NE 9.80 J 0.807 1.6 NA NA 22.6  0.807 3.8 NA NA 

Copper 7440-50-8 800 1300 1000 4.77 J 4.69 <0.1 <0.1 <0.1 43.1  4.69 <0.1 <0.1 <0.1 

Iron 7439-89-6 14000 NE 300 7420  45.8 0.53 NA 25 4900  45.8 0.35 NA 16 

Lead 7439-92-1 15 15 NE <2.95  2.95 0.2* 0.2* NA 3.88 J 2.95 0.26 0.26 NA 

Magnesium 7439-95-4 NE NE NE 10600  111 NA NA NA 7150  111 NA NA NA 

Manganese 7439-96-5 430 NE 50 1320  3.27 3.1 NA 26 2010  3.27 4.7 NA 40 

Mercury 7439-97-6 0.63 2 NE <0.100  0.100 0.16* <0.1* NA <0.100  0.100 0.16* <0.1* NA 

Nickel 7440-02-0 390 NE NE <2.98  2.98 <0.1* NA NA 5.80 J 2.98 <0.1 NA NA 

Potassium 7440-09-7 NE NE NE 1130 J 510 NA NA NA 1250 J 510 NA NA NA 

Selenium 7782-49-2 100 50 NE <7.35  7.35 <0.1* 0.15* NA <7.35  7.35 <0.1* 0.15* NA 

Silver 7440-22-4 94 NE 100 <1.91  1.91 <0.1* NA <0.1* <1.91  1.91 <0.1* NA <0.1* 

Sodium 7440-23-5 NE NE NE 8320  1400 NA NA NA 6420  1400 NA NA NA 

Thallium 7440-28-0 0.2 2 NE <4.31  4.31 22* 2.2* NA <4.31  4.31 22* 2.2* NA 

Vanadium 7440-62-2 86 NE NE <6.34  6.34 <0.1* NA NA <6.34  6.34 <0.1* NA NA 

Zinc 7440-66-6 6000 NE 5000 17.5 J 9.16 <0.1 NA <0.1 406  9.16 <0.1 NA <0.1 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate  
μg/L – micrograms per liter 
MCL – Maximum contaminant level 
MDL – Laboratory Method Detection Limit  
NA – Not applicable  
NE – Not established 
RSL – Regional Screening Level 
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Table 6-7. Ecological Threshold Values for Soil/Precipitate and Sediment 

Analyte CAS Number 

Soil/Precipitate Sediment 
USEPA Ecological SSLs 

B&M 1 

(mg/kg) 

NPS  
SLERA ESVs3 

(mg/kg) 

NPS  
SLERA ESVs3 

(mg/kg) 
Aluminum 7429-90-5 NE NE NE 
Antimony 7440-36-0 0.27 NE NE 
Arsenic 7440-38-2 43 9.7 9.7 
Barium 7440-39-3 2000 150 150 
Beryllium 7440-41-7 21 No ESV No ESV 
Cadmium 7440-43-9 0.36 0.58 0.58 
Chromium (III) 16065-83-1 26 NE NE 
Chromium (total) 7440-47-3 NE 36 36 
Cobalt 744.-48-4 120 NE NE 
Copper 7440-50-8 28 28 28 
Iron 7439-89-6 NE 20,000 20,000 
Lead 7439-92-1 11 35 35 
Manganese 7439-96-5 4,000 460 460 
Mercury  7439-97-6 NE 0.18 0.18 
Nickel 7440-02-0 130 20 20 
Selenium 7782-49-2 0.63 0.72 0.72 
Silver 7440-22-4 4.2 0.50 0.50 
Thallium 7440-28-0 NE NE NE 
Vanadium 7440-62-2 7.8 NE NE 
Zinc 7440-66-6 46 98 98 

1   USEPA Ecological Soil Screening Levels, Birds & Mammals, https://www.epa.gov/chemical-research/interim-ecological-soil-screening-level-documents 
2   USEPA Ecological Soil Screening Levels, Plants & Invertebrates, https://www.epa.gov/chemical-research/interim-ecological-soil-screening-level-documents 
3 NPS Freshwater sediment screening level ecological risk assessment ecological screening values (NPS, 2018) 
B&M – Birds and mammals 
CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical 
mg/kg – milligrams per kilogram 
NE – Not established 
NPS – National Park Service 
P&I – Plants and invertebrates 
SLERA – Screening Level Ecological Risk Assessment 
SSL – Soil Screening Level 
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Table 6-8. Hardness Function Coefficients for Calculation of Numeric Standards in Freshwater Habitat (Acute Exposure)* 

Metal  
CDPHE 1 Hardness Coefficients for Calculation of Site-Specific Acute Exposure Table Value Standards 

A B C D 
Arsenic 340 0 0 0 
Cadmium2,4 1.136672 0.041838 0.9151 -3.6236 
Cadmium3 5 0 0 0 
Chromium (III) 3 50 0 0 0 
Chromium (VI) 16 0 0 0 
Copper2 1 0 0.9422 -1.7408 
Lead2 1.46203 0.145712 1.273 -1.46 
Lead3 50 0 0 0 
Manganese2 1 0 0.3331 5.8743 
Nickel2 1 0 0.846 2.253 
Selenium 18.4 0 0 0 
Silver2 0.5 0 1.72 -6.52 
Zinc2 0.978 0 0.9094 0.9095 
Chlorine 0.019 0 0 0 
Nitrate 10 0 0 0 
Nitrite 0.05 0 0 0 

*Maximum allowable hardness as CaCO3 = 400 mg/L; all analytes are dissolved concentrations unless noted otherwise 
 

1 Colorado Department of Public Health and Environment (CDPHE) Water Quality Control Commission (WQCC) Regulation 35: Classifications and Numeric Standards for Gunnison and Lower Dolores River Basins, Segment 7 (Howard Fork mainstem, tributaries, and wetlands). 
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8117&fileName=5%20CCR%201002-35 
2 Hardness dependent 
3 Total concentration 
4 Assumption that trout are present  
 
Site-specific ESV =  (Am-{ln(hardness)(Bm)})*e (Cm{ln(hardness)} +Dm), where Am, Bm, Cm and Dm are the metal specific coefficients above. 
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Table 6-9. Hardness Function Coefficients for Calculation of Numeric Standards in Freshwater Habitat (Chronic Exposure)* 

Metal  
CDPHE 1 Hardness Coefficients for Calculation of Site-Specific Chronic Exposure Numeric Criteria 

A B C D 
Arsenic2 0.02 0 0 0 
Cadmium3 1.101672 0.041838 0.7998 -4.4451 
Chromium (III) 3 1 0 0.819 0.534 
Chromium (VI) 11 0 0 0 
Copper3 1 0 0.8545 -1.7428 
Iron2 1000 0 0 0 
Lead3 1.46203 0.145712 1.273 -4.705 
Manganese3 1 0 0.3331 5.8743 
Mercury2 0.01 0 0 0 
Molybdenum2 150 0 0 0 
Nickel3 1 0 0.846 0.0554 
Nickel2 100 0 0 0 
Selenium 4.6 0 0 0 
Silver3,4 1 0 1.72 -10.51 
Zinc_lowH3,5 1 0 2.14 -5.084 
Zinc_highH3,5 0.986 0 0.9094 0.6235 
Boron 0.75 0 0 0 
Chloride 250 0 0 0 
Chlorine 0.011 0 0 0 
Phosphorus 0.11 0 0 0 
Sulfate6 250 0 0 0 
Sulfide 0.002 0 0 0 

*Maximum allowable hardness as CaCO3 = 400 mg/L; all analytes are dissolved concentrations unless noted otherwise 
 

1 Colorado Department of Public Health and Environment (CDPHE) Water Quality Control Commission (WQCC) Regulation 35: Classifications and Numeric Standards for Gunnison and Lower Dolores River Basins, Segment 7 (Howard Fork mainstem, tributaries, and wetlands). 
https://www.sos.state.co.us/CCR/GenerateRulePdf.do?ruleVersionId=8117&fileName=5%20CCR%201002-35 
2 Total concentration 
3 Hardness dependent 
4 Assumption that trout are present  
5 Zinc_low H coefficients used if hardness as CaCO3 ≤ 102 mg/L, Zinc_high H coefficients used if hardness as CaCO3 >102 mg/L 
6 Only applicable to surface water with “Water Supply” classification that are in actual use for water supply 
 
Site-specific ESV =  (Am-{ln(hardness)(Bm)})*e (Cm{ln(hardness)} +Dm), where Am, Bm, Cm and Dm are the metal specific coefficients above. 
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Table 6-10. 2006 Soil and Precipitate Data Compared to Ecological Threshold Values (from Au’ Authum Ki, 2006) 

Analyte CAS No. 

Regulatory Screening 
Levels ND 200 PPT ND 200 DUMP ND 202 PPT 

EPA SSLs, 
B&M  
 ESV 

(mg/kg) 

EPA SSLs, 
P&I  
 ESV 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) B&M TV EF P&I TV EF 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) B&M TV EF P&I TV EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) B&M TV EF P&I TV EF 

Antimony 7440-36-0 0.27  78 0.800 B 0.200 3 <0.1 2.00  0.200 7.4 <0.1 1.00 B 0.200 3.7 <0.1 

Arsenic 7440-38-2  43  18 98.0  0.300 2.3 5.4 92.1  0.300 2.1 5.1 42.6  0.300 0.99 2.4 

Cadmium 7440-43-9 0.36  32 0.780  0.0600 2.2 <0.1 5.24  0.0500 15 0.16 27.2  0.0600 76 0.85 

Chromium 7440-47-3  26 NE <10.0 U 10.0 0.38* NA 6.00  1.00 0.23 NA <10.0 U 10.0 0.38* NA 

Copper 7440-50-8  28  70 10.0 B 10.0 0.36 0.14 639  1.00 23 9.1 3400  10.0 120 49 

Iron 7439-89-6 NE NE 450000  20.0 NA NA 33900  2.00 NA NA 200000  20.0 NA NA 

Lead 7439-92-1  11 120 70.0 B 50.0 6.4 0.58 4050  4.00 370 34 200  40.0 18 1.7 

Manganese 7439-96-5 4000 220 5540  0.600 1.4 25 2630  0.500 0.66 12 31400  6.00 7.8 140 

Mercury 7439-97-6 NE NE <0.100 U 0.100 NA NA 0.240 B 0.0500 NA NA <0.300 U 0.300 NA NA 

Molybdenum 7439-98-7 NE NE <10.0 U 10.0 NA NA 24.0  1.00 NA NA <10.0 U 10.0 NA NA 

Nickel 7440-02-0 130  38 <10.0 U 10.0 <0.1* 0.26* 5.00 B 1.00 <0.1 0.13 40.0 B 10.0 0.31 1.1 
Selenium 7782-49-2 0.63 0.52 <0.600 U 0.600 0.95* 1.2* 2.30 B 0.500 3.7 4.4 2.10 B 0.600 3.3 4 

Silver 7440-22-4 4.2 560 <10.0 U 10.0 2.4* <0.1* 33.0  1.00 7.9 <0.1 <10.0 U 10.0 2.4* <0.1* 

Uranium 7440-61-1 NE NE 3.95  0.0600 NA NA 3.85  0.0500 NA NA 26.2  0.0600 NA NA 

Vanadium 7440-62-2 7.8 NE <6.00 U 6.00 0.77* NA 13.8  0.500 1.8 NA 9.00 B 6.00 1.2 NA 

Zinc 7440-66-6  46 120 480  10.0 10 4 1260  1.00 27 10 3180  10.0 69 26 
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Table 6-10. 2006 Soil and Precipitate Data Compared to Ecological Threshold Values (from Au’ Authum Ki, 2006) (continued) 

Analyte CAS No. 

Regulatory Screening 
Levels ND 202-E DUMP ND 202-W DUMP  

EPA B&M 
SSL (mg/kg) 

EPA P&I SSL 
(mg/kg) 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) B&M TV EF P&I TV EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) B&M TV EF P&I TV EF 30 31

 

32 33 34 

Antimony 7440-36-0 0.27  78 2.20  0.200 8.1 <0.1 9.60  0.200 36 0.12 NA NA NA NA NA 

Arsenic 7440-38-2  43  18 60.6  0.300 1.4 3.4 78.0  0.300 1.8 4.3 NA NA NA NA NA 

Cadmium 7440-43-9 0.36  32 4.31  0.0500 12 0.13 16.6  0.0500 46 0.52 NA NA NA NA NA 

Chromium 7440-47-3  26 NE 23.0  1.00 0.88 NA <1.00 U 1.00 <0.1* NA NA NA NA NA NA 

Copper 7440-50-8  28  70 674  1.00 24 9.6 510  1.00 18 7.3 NA NA NA NA NA 

Iron 7439-89-6 NE NE 55500  4.00 NA NA 14600  2.00 NA NA NA NA NA NA NA 

Lead 7439-92-1  11 120 3870  4.00 350 32 8520  4.00 770 71 NA NA NA NA NA 

Manganese 7439-96-5 4000 220 6280  0.500 1.6 29 28.8  0.500 <0.1 0.13 NA NA NA NA NA 

Mercury 7439-97-6 NE NE <0.0600 U 0.0600 NA NA 0.110 B 0.0500 NA NA NA NA NA NA NA 

Molybdenum 7439-98-7 NE NE 9.00  1.00 NA NA 90.0  1.00 NA NA NA NA NA NA NA 

Nickel 7440-02-0 130  38 16.0  1.00 0.12 0.42 1.00 B 1.00 <0.1 <0.1 NA NA NA NA NA 

Selenium 7782-49-2 0.63 0.52 1.80 B 0.500 2.9 3.5 2.30 B 0.500 3.7 4.4 NA NA NA NA NA 

Silver 7440-22-4 4.2 560 10.0  1.00 2.4 <0.1 41.0  1.00 9.8 <0.1 NA NA NA NA NA 

Uranium 7440-61-1 NE NE 2.33  0.0500 NA NA 0.180 B 0.0500 NA NA NA NA NA NA NA 

Vanadium 7440-62-2 7.8 NE 45.1  0.500 5.8 NA 0.700 B 0.500 <0.1 NA NA NA NA NA NA 

Zinc 7440-66-6  46 120 1020  1.00 22 8.5 3640  1.00 79 30 NA NA NA NA NA 
Values in red indicate EF > 1 
B -- The same analyte is found in the associated blank  
B&M – Birds and Mammals 
CAS – Chemical Abstracts Service 
EF – Exceedance factor 
ESV – Ecological Screening Value 
MDL – Laboratory Method Detection Limit  
mg/kg – Milligrams per kilogram 
NA - Not applicable  
NE – Not established 
NPS – National Park Service 
P&I – Plants and Invertebrates 
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Table 6-11. 2020 Soil and Precipitate Data Compared to Ecological Threshold Values  

Analyte CAS No. 

Regulatory Screening 
Levels ND2-AP-100-1 ND2-AP-102-1 ND2-DP-100-1 

EPA B&M 
SSL (mg/kg) 

EPA P&I SSL 
(mg/kg) 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) 
EPA B&M 

EF EPA P&I EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) 

EPA B&M 
EF EPA P&I EF 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) 
EPA B&M 

EF EPA P&I EF 

Aluminum 7429-90-5 NE NE 236  41.0 NA NA 6820  41.0 NA NA 1440  41.0 NA NA 

Antimony 7440-36-0 0.27  78 7.05 J 2.50 26 <0.1 <2.50  2.50 9.3* <0.1* 6.24 J J6 2.50 23 <0.1 

Arsenic 7440-38-2  43  18 31.1  2.30 0.72 1.7 9.45 J 2.30 0.22 0.52 30.6 O1 2.30 0.71 1.7 

Barium 7440-39-3 2000 330 11.5  1.20 <0.1 <0.1 26.5  1.20 <0.1 <0.1 29.7  1.20 <0.1 <0.1 

Beryllium 7440-41-7  21  40 1.21  0.400 <0.1 <0.1 3.21  0.400 0.15 <0.1 1.87  0.400 <0.1 <0.1 

Cadmium 7440-43-9 0.36  32 0.409 J 0.405 1.1 <0.1 5.39  0.405 15 0.17 3.36  0.405 9.3 0.1 

Calcium 7440-70-2 NE NE 7210  150. NA NA 1760  150. NA NA 8520 V 150. NA NA 

Chromium 7440-47-3  26 NE <1.25  1.25 <0.1* NA <1.25  1.25 <0.1* NA <1.25  1.25 <0.1* NA 

Cobalt 7440-48-4 120  13 19.2  1.15 0.16 1.5 134  1.15 1.1 10 72.2  1.15 0.6 5.6 

Copper 7440-50-8  28  70 <2.53  2.53 <0.1* <0.1* 261  2.53 9.3 3.7 57.1  2.53 2 0.82 

Iron 7439-89-6 NE NE 201000  25.0 NA NA 47500  25.0 NA NA 156000 V 25.0 NA NA 

Lead 7439-92-1  11 120 13.2  1.04 1.2 0.11 33.1  1.04 3 0.28 137  1.04 12 1.1 

Magnesium 7439-95-4 NE NE <102.  102. NA NA <102.  102. NA NA 161 J 103. NA NA 

Manganese 7439-96-5 4000 220 2250  1.22 0.56 10 10600  2.45 2.6 48 9590  2.45 2.4 44 

Mercury 7439-97-6 NE NE <0.0180  0.0180 NA NA <0.0180  0.0180 NA NA <0.0180  0.0180 NA NA 

Nickel 7440-02-0 130  38 <2.45  2.45 <0.1* <0.1* 11.4  2.45 <0.1 0.3 <2.45  2.45 <0.1* <0.1* 

Potassium 7440-09-7 NE NE <104.  104. NA NA <104.  104. NA NA 107 J 105. NA NA 

Selenium 7782-49-2 0.63 0.52 6.54 J 3.08 10 13 3.43 J 3.08 5.4 6.6 7.00 J 3.09 11 13 

Silver 7440-22-4 4.2 560 <1.14  1.14 0.27* <0.1* 1.15 J 1.14 0.27 <0.1 1.85 J 1.14 0.44 <0.1 

Sodium 7440-23-5 NE NE <166.  166. NA NA <166.  166. NA NA <166.  166. NA NA 

Thallium 7440-28-0 NE NE <1.77  1.77 NA NA <1.77  1.77 NA NA <1.77  1.77 NA NA 

Vanadium 7440-62-2 7.8 NE 4.25 J 3.44 0.54 NA <3.44  3.44 0.44* NA <3.44  3.44 0.44* NA 

Zinc 7440-66-6  46 120 98.7  4.70 2.1 0.82 768  4.70 17 6.4 471 V 4.70 10 3.9 
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Table 6-11. 2020 Soil and Precipitate Data Compared to Ecological Threshold Values  (continued) 

Analyte CAS No. 

Regulatory Screening 
Levels ND2-AP-100-1 ND2-AP-102-1 ND2-DP-100-1 

EPA B&M 
SSL (mg/kg) 

EPA P&I SSL 
(mg/kg) 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) 
EPA B&M 

EF EPA P&I EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) 

EPA B&M 
EF EPA P&I EF 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) 
EPA B&M 

EF EPA P&I EF 

Aluminum 7429-90-5 NE NE 236  41.0 NA NA 6820  41.0 NA NA 1440  41.0 NA NA 

Antimony 7440-36-0 0.27  78 7.05 J 2.50 26 <0.1 <2.50  2.50 9.3* <0.1* 6.24 J J6 2.50 23 <0.1 

Arsenic 7440-38-2  43  18 31.1  2.30 0.72 1.7 9.45 J 2.30 0.22 0.52 30.6 O1 2.30 0.71 1.7 

Barium 7440-39-3 2000 330 11.5  1.20 <0.1 <0.1 26.5  1.20 <0.1 <0.1 29.7  1.20 <0.1 <0.1 

Beryllium 7440-41-7  21  40 1.21  0.400 <0.1 <0.1 3.21  0.400 0.15 <0.1 1.87  0.400 <0.1 <0.1 

Cadmium 7440-43-9 0.36  32 0.409 J 0.405 1.1 <0.1 5.39  0.405 15 0.17 3.36  0.405 9.3 0.1 

Calcium 7440-70-2 NE NE 7210  150. NA NA 1760  150. NA NA 8520 V 150. NA NA 

Chromium 7440-47-3  26 NE <1.25  1.25 <0.1* NA <1.25  1.25 <0.1* NA <1.25  1.25 <0.1* NA 

Cobalt 7440-48-4 120  13 19.2  1.15 0.16 1.5 134  1.15 1.1 10 72.2  1.15 0.6 5.6 

Copper 7440-50-8  28  70 <2.53  2.53 <0.1* <0.1* 261  2.53 9.3 3.7 57.1  2.53 2 0.82 

Iron 7439-89-6 NE NE 201000  25.0 NA NA 47500  25.0 NA NA 156000 V 25.0 NA NA 

Lead 7439-92-1  11 120 13.2  1.04 1.2 0.11 33.1  1.04 3 0.28 137  1.04 12 1.1 

Magnesium 7439-95-4 NE NE <102.  102. NA NA <102.  102. NA NA 161 J 103. NA NA 

Manganese 7439-96-5 4000 220 2250  1.22 0.56 10 10600  2.45 2.6 48 9590  2.45 2.4 44 

Mercury 7439-97-6 NE NE <0.0180  0.0180 NA NA <0.0180  0.0180 NA NA <0.0180  0.0180 NA NA 

Nickel 7440-02-0 130  38 <2.45  2.45 <0.1* <0.1* 11.4  2.45 <0.1 0.3 <2.45  2.45 <0.1* <0.1* 

Potassium 7440-09-7 NE NE <104.  104. NA NA <104.  104. NA NA 107 J 105. NA NA 

Selenium 7782-49-2 0.63 0.52 6.54 J 3.08 10 13 3.43 J 3.08 5.4 6.6 7.00 J 3.09 11 13 

Silver 7440-22-4 4.2 560 <1.14  1.14 0.27* <0.1* 1.15 J 1.14 0.27 <0.1 1.85 J 1.14 0.44 <0.1 

Sodium 7440-23-5 NE NE <166.  166. NA NA <166.  166. NA NA <166.  166. NA NA 

Thallium 7440-28-0 NE NE <1.77  1.77 NA NA <1.77  1.77 NA NA <1.77  1.77 NA NA 

Vanadium 7440-62-2 7.8 NE 4.25 J 3.44 0.54 NA <3.44  3.44 0.44* NA <3.44  3.44 0.44* NA 

Zinc 7440-66-6  46 120 98.7  4.70 2.1 0.82 768  4.70 17 6.4 471 V 4.70 10 3.9 
Values in red indicate EF > 1 
B -- The same analyte is found in the associated blank  
B&M – Birds and Mammals 
CAS – Chemical Abstracts Service 
EF – Exceedance factor 
ESV – Ecological Screening Value 
MDL – Laboratory Method Detection Limit  
mg/kg – Milligrams per kilogram 
NA - Not applicable  
NE – Not established 
NPS – National Park Service 
P&I – Plants and Invertebrates 
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Table 6-12. 2006 Sediment Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1   National Park Service Screening Level Ecological Risk Assessment Risk Based Screening Levels (NPS, 2018) 
*Result < MDL; EF calculated from MDL 
Values in red indicate EF > 1 
B – The same analyte is found in the associated blank  
CAS – Chemical Abstracts Service 
EF – Exceedance factor 
ESV -- Ecological Screening Value 
MDL – Method Detection Limit 
mg/kg – Milligrams per kilogram  
NPS – National Park Service 
SLERA – Screening Level Ecological Risk Assessment  
U -- Undetected 
  

Analyte CAS No. 

NPS SLERA 
ESV 

Sediments 1 

(mg/kg) 

ND WL SED 1 ND WL SED 2 ND WL SED 3 ND WL SED 4 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) ESV EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) ESV EF 

Result 
(mg/kg) Fl

ag
 MDL 

(mg/kg) ESV EF 
Result 

(mg/kg) Fl
ag

 MDL 
(mg/kg) ESV EF 

Antimony 7440-36-0 NE 0.300 B 0.200 NA 0.400 B 0.200 NA 0.400 B 0.200 NA <0.200 U 0.200 NA 

Arsenic 7440-38-2 9.79 22.3  0.300 2.3 35.2  0.300 3.6 22.6  0.300 2.3 6.80  0.300 0.69 

Cadmium 7440-43-9 0.583 4.95  0.0500 8.5 11.5  0.0600 20 9.22  0.0500 16 2.81  0.0600 4.8 

Chromium 7440-47-3 36.2 <10.0 U 10.0 0.28* <10.0 U 10.0 0.28* <10.0 U 10.0 0.28* <10.0 U 10.0 0.28* 

Copper 7440-50-8   28 400  10.0 14 440  10.0 16 1600  10.0 57 160  10.0 5.7 

Iron 7439-89-6 1.88e+05 296000  20.0 1.6 248000  20.0 1.3 219000  20.0 1.2 413000  20.0 2.2 

Lead 7439-92-1 35.8 80.0 B 40.0 2.2 140 B 40.0 3.9 290  40.0 8.1 <50.0 U 50.0 1.4* 

Manganese 7439-96-5  631 1640  5.00 2.6 5260  0.600 8.3 527  5.00 0.84 2440  0.600 3.9 

Mercury 7439-97-6 0.18 <0.100 U 0.100 0.56* <0.200 U 0.200 1.1* <0.400 U 0.400 2.2* <0.100 U 0.100 0.56* 
Molybdenum 7439-98-7 NE <10.0 U 10.0 NA <10.0 U 10.0 NA <10.0 U 10.0 NA <10.0 U 10.0 NA 
Nickel 7440-02-0 19.5 <10.0 U 10.0 0.51* <10.0 U 10.0 0.51* <10.0 U 10.0 0.51* <10.0 U 10.0 0.51* 
Selenium 7782-49-2 NE 0.700 B 0.500 NA 1.00 B 0.600 NA 1.20 B 0.500 NA <0.600 U 0.600 NA 
Silver 7440-22-4 NE <10.0 U 10.0 NA <10.0 U 10.0 NA <10.0 U 10.0 NA <10.0 U 10.0 NA 

Uranium 7440-61-1 NE 5.18  0.0500 NA 2.99  0.0600 NA 2.62  0.0500 NA 4.75  0.0600 NA 

Vanadium 7440-62-2 NE 17.0 B 5.00 NA 6.00 B 6.00 NA 5.00 B 5.00 NA <6.00 U 6.00 NA 

Zinc 7440-66-6   98 730  10.0 7.4 2280  10.0 23 2070  10.0 21 1150  10.0 12 
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Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) 

Analyte Units CAS No. 

ND ADIT 100 ND DRAIN 100 ND DRAIN 100 DUP 

Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA 
Arsenic, Dissolved ug/L 7440-38-2 2.80 B 0.500 340 NE <0.1 NA 2.00 B 0.500 340 NE <0.1 NA 1.70 B 0.500 340 NE <0.1 NA 
Arsenic, Total ug/L 7440-38-2 2.30 B 0.500 NE 0.02 NA 110 2.10 B 0.500 NE 0.02 NA 100 2.30 B 0.500 NE 0.02 NA 110 
Boron, Dissolved ug/L 7440-42-8 <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* 10.0 B 10.0 NE 0.75 NA 13 
Cadmium, Dissolved ug/L 7440-43-9 <0.100 U 0.100 5.7 1.2 <0.1* <0.1* <0.100 U 0.100 5.7 1.2 <0.1* <0.1* <0.100 U 0.100 5.7 1.2 <0.1* <0.1* 

Calcium, Dissolved ug/L 7440-70-2 379000  200 NE NE NA NA 381000  200 NE NE NA NA 371000  200 NE NE NA NA 

Chromium, Dissolved ug/L 7440-47-3 <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA 
Copper, Dissolved ug/L 7440-50-8 <10.0 U 10.0  50  29 0.2* 0.34* <10.0 U 10.0  50  29 0.2* 0.34* <10.0 U 10.0  50  29 0.2* 0.34* 

Iron, Dissolved ug/L 7439-89-6 8470  20.0 NE NE NA NA 5110  20.0 NE NE NA NA 5000  20.0 NE NE NA NA 

Iron, Total ug/L 7439-89-6 7800  20.0 NE 1000 NA 7.8 6830  20.0 NE 1000 NA 6.8 6910  20.0 NE 1000 NA 6.9 

Lead, Dissolved ug/L 7439-92-1 0.400 B 0.100 280  11 <0.1 <0.1 0.200 B 0.100 280  11 <0.1 <0.1 0.200 B 0.100 280  11 <0.1 <0.1 

Magnesium, Dissolved ug/L 7439-95-4 12200  200 NE NE NA NA 12300  200 NE NE NA NA 11900  200 NE NE NA NA 

Manganese, Dissolved ug/L 7439-96-5 1540  5.00 4700 2600 0.33 0.59 1480  5.00 4700 2600 0.31 0.57 1440  5.00 4700 2600 0.3 0.55 

Mercury, Total ug/L 7439-97-6 <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* 
Nickel, Dissolved ug/L 7440-02-0 <10.0 U 10.0 1500 170 <0.1* <0.1* <10.0 U 10.0 1500 170 <0.1* <0.1* <10.0 U 10.0 1500 170 <0.1* <0.1* 

Potassium, Dissolved ug/L 7440-09-7 1200  300 NE NE NA NA 1300  300 NE NE NA NA 1300  300 NE NE NA NA 

Selenium, Dissolved ug/L 7782-49-2 <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* 1.00 B 1.00  18 4.6 <0.1 0.22 
Silver, Dissolved ug/L 7440-22-4 <0.0500 U 0.0500  22 0.81 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* 

Sodium, Dissolved ug/L 7440-23-5 9000  300 NE NE NA NA 9000  300 NE NE NA NA 8500  300 NE NE NA NA 

Zinc, Dissolved ug/L 7440-66-6 50.0 B 10.0 560 430 <0.1 0.12 80.0  10.0 560 430 0.14 0.19 70.0  10.0 560 430 0.12 0.16 

Others 
Chloride mg/L 16887-00-6 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 

Hardness as CaCO3 mg/L NA 998  1.00 NE NE NA NA 1000  1.00 NE NE NA NA 976  1.00 NE NE NA NA 

Nitrate mg/L 14797-55-8 <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA 
Nitrite mg/L 14797-65-0 <0.0100 UH 0.0100 0.05 NE 0.2* NA <0.0100 UH 0.0100 0.05 NE 0.2* NA <0.0100 UH 0.0100 0.05 NE 0.2* NA 

Sulfate mg/L 14808-79-8 850  10.0 NE 250 NA 3.4 850  10.0 NE 250 NA 3.4 880  10.0 NE 250 NA 3.5 

Sulfide mg/L 18496-25-8 <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* 0.110  0.0200 NE 0.002 NA 55 
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Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) (continued) 

Analyte Units CAS No. 

ND ADIT 102 ND DRAIN 102 ND WL SW-1 

Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA 
Arsenic, Dissolved ug/L 7440-38-2 <0.500 U 0.500 340 NE <0.1* NA 0.500 B 0.500 340 NE <0.1 NA <0.500 U 0.500 340 NE <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.700 B 0.500 NE 0.02 NA 35 0.700 B 0.500 NE 0.02 NA 35 1.10 B 0.500 NE 0.02 NA 55 
Boron, Dissolved ug/L 7440-42-8 <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* 

Cadmium, Dissolved ug/L 7440-43-9 2.90  0.100 4.1 0.9 0.72 3.2 2.70  0.100   4 0.88 0.68 3.1 <0.100 U 0.100 5.7 1.2 <0.1* <0.1* 

Calcium, Dissolved ug/L 7440-70-2 96700  200 NE NE NA NA 94600  200 NE NE NA NA 355000  200 NE NE NA NA 

Chromium, Dissolved ug/L 7440-47-3 <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA 
Copper, Dissolved ug/L 7440-50-8 50.0 B 10.0  34  21 1.5 2.4 40.0 B 10.0  34  21 1.2 1.9 <10.0 U 10.0  50  29 0.2* 0.34* 

Iron, Dissolved ug/L 7439-89-6 1940  20.0 NE NE NA NA 2210  20.0 NE NE NA NA 740  20.0 NE NE NA NA 

Iron, Total ug/L 7439-89-6 3070  20.0 NE 1000 NA 3.1 3450  20.0 NE 1000 NA 3.4 2050  20.0 NE 1000 NA 2 

Lead, Dissolved ug/L 7439-92-1 0.200 B 0.100 190 7.3 <0.1 <0.1 0.800  0.100 180 7.1 <0.1 0.11 <0.100 U 0.100 280  11 <0.1* <0.1* 

Magnesium, Dissolved ug/L 7439-95-4 7000  200 NE NE NA NA 6900  200 NE NE NA NA 11600  200 NE NE NA NA 

Manganese, Dissolved ug/L 7439-96-5 2050  5.00 4200 2300 0.49 0.89 2120  5.00 4100 2300 0.51 0.93 836  5.00 4700 2600 0.18 0.32 

Mercury, Total ug/L 7439-97-6 <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* 
Nickel, Dissolved ug/L 7440-02-0 10.0 B 10.0 1100 120 <0.1 <0.1 10.0 B 10.0 1100 120 <0.1 <0.1 <10.0 U 10.0 1500 170 <0.1* <0.1* 

Potassium, Dissolved ug/L 7440-09-7 1300  300 NE NE NA NA 1300  300 NE NE NA NA 1200  300 NE NE NA NA 

Selenium, Dissolved ug/L 7782-49-2 <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* 
Silver, Dissolved ug/L 7440-22-4 <0.0500 U 0.0500  11 0.42 <0.1* 0.12* <0.0500 U 0.0500  11 0.4 <0.1* 0.12* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* 

Sodium, Dissolved ug/L 7440-23-5 6400  300 NE NE NA NA 6100  300 NE NE NA NA 8600  300 NE NE NA NA 

Zinc, Dissolved ug/L 7440-66-6 630  10.0 400 300 1.6 2.1 640  10.0 390 290 1.6 2.2 60.0  10.0 560 430 0.11 0.14 

Others 
Chloride mg/L 16887-00-6 <1.00 U 1.00 NE 250 NA <0.1* <1.00 U 1.00 NE 250 NA <0.1* 1.00 B 1.00 NE 250 NA <0.1 

Hardness as CaCO3 mg/L NA 271  1.00 NE NE NA NA 265  1.00 NE NE NA NA 935  1.00 NE NE NA NA 

Nitrate mg/L 14797-55-8 <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA 
Nitrite mg/L 14797-65-0 <0.0100 U 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA 

Sulfate mg/L 14808-79-8 240  10.0 NE 250 NA 0.96 240  10.0 NE 250 NA 0.96 880  10.0 NE 250 NA 3.5 

Sulfide mg/L 18496-25-8 <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* 0.0200 B 0.0200 NE 0.002 NA 10 
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Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) (continued) 

Analyte Units CAS No. 

ND WL SW-2 ND WL SW-3 ND WL SW-4 

Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA 
Arsenic, Dissolved ug/L 7440-38-2 <0.500 U 0.500 340 NE <0.1* NA <0.500 U 0.500 340 NE <0.1* NA <0.500 U 0.500 340 NE <0.1* NA 
Arsenic, Total ug/L 7440-38-2 0.900 B 0.500 NE 0.02 NA 45 0.600 B 0.500 NE 0.02 NA 30 0.700 B 0.500 NE 0.02 NA 35 
Boron, Dissolved ug/L 7440-42-8 <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* 

Cadmium, Dissolved ug/L 7440-43-9 <0.100 U 0.100 5.7 1.2 <0.1* <0.1* 1.00  0.100 5.7 1.2 0.18 0.83 0.100 B 0.100 5.7 1.2 <0.1 <0.1 

Calcium, Dissolved ug/L 7440-70-2 332000  200 NE NE NA NA 328000  200 NE NE NA NA 361000  200 NE NE NA NA 

Chromium, Dissolved ug/L 7440-47-3 <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA 
Copper, Dissolved ug/L 7440-50-8 <10.0 U 10.0  50  29 0.2* 0.34* <10.0 U 10.0  50  29 0.2* 0.34* <10.0 U 10.0  50  29 0.2* 0.34* 

Iron, Dissolved ug/L 7439-89-6 760  20.0 NE NE NA NA 250  20.0 NE NE NA NA 80.0  20.0 NE NE NA NA 

Iron, Total ug/L 7439-89-6 2030  20.0 NE 1000 NA 2 1530  20.0 NE 1000 NA 1.5 800  20.0 NE 1000 NA 0.8 

Lead, Dissolved ug/L 7439-92-1 <0.100 U 0.100 280  11 <0.1* <0.1* <0.100 U 0.100 280  11 <0.1* <0.1* <0.100 U 0.100 280  11 <0.1* <0.1* 

Magnesium, Dissolved ug/L 7439-95-4 10800  200 NE NE NA NA 11200  200 NE NE NA NA 11800  200 NE NE NA NA 

Manganese, Dissolved ug/L 7439-96-5 781  5.00 4700 2600 0.16 0.3 546  5.00 4700 2600 0.12 0.21 562  5.00 4700 2600 0.12 0.21 

Mercury, Total ug/L 7439-97-6 <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* 
Nickel, Dissolved ug/L 7440-02-0 <10.0 U 10.0 1500 170 <0.1* <0.1* <10.0 U 10.0 1500 170 <0.1* <0.1* <10.0 U 10.0 1500 170 <0.1* <0.1* 

Potassium, Dissolved ug/L 7440-09-7 1300  300 NE NE NA NA 1300  300 NE NE NA NA 1400  300 NE NE NA NA 

Selenium, Dissolved ug/L 7782-49-2 <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* 
Silver, Dissolved ug/L 7440-22-4 <0.0500 U 0.0500  22 0.81 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* 

Sodium, Dissolved ug/L 7440-23-5 8400  300 NE NE NA NA 7900  300 NE NE NA NA 8600  300 NE NE NA NA 

Zinc, Dissolved ug/L 7440-66-6 50.0  10.0 560 430 <0.1 0.12 310  10.0 560 430 0.55 0.73 50.0  10.0 560 430 <0.1 0.12 

Others 
Chloride mg/L 16887-00-6 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 

Hardness as CaCO3 mg/L NA 874  1.00 NE NE NA NA 866  1.00 NE NE NA NA 951  1.00 NE NE NA NA 

Nitrate mg/L 14797-55-8 <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA <0.0200 U 0.0200  10 NE <0.1* NA 
Nitrite mg/L 14797-65-0 <0.0100 U 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA 

Sulfate mg/L 14808-79-8 850  10.0 NE 250 NA 3.4 810  10.0 NE 250 NA 3.2 860  10.0 NE 250 NA 3.4 

Sulfide mg/L 18496-25-8 <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* 
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Table 6-13. 2006 Adit/Surface Water Data Compared to Ecological Threshold Values  (from Au’ Authum Ki, 2006) (continued) 

Analyte Units CAS No. 

ND HF-UP ND HF-DN FERRO SPRING 

Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF Result Fl
ag

 

MDL 
SS Acute 

ESV 

SS 
Chronic 

ESV 
SS Acute 

EF 

SS 
Chronic 

EF 
Metals 
Antimony, Dissolved ug/L 7440-36-0 <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA <0.400 U 0.400 NE NE NA NA 
Arsenic, Dissolved ug/L 7440-38-2 <0.500 U 0.500 340 NE <0.1* NA <0.500 U 0.500 340 NE <0.1* NA <0.500 U 0.500 340 NE <0.1* NA 
Arsenic, Total ug/L 7440-38-2 <0.500 U 0.500 NE 0.02 NA 25* <0.500 U 0.500 NE 0.02 NA 25* <0.500 U 0.500 NE 0.02 NA 25* 
Boron, Dissolved ug/L 7440-42-8 <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* <10.0 U 10.0 NE 0.75 NA 13* 

Cadmium, Dissolved ug/L 7440-43-9 1.00  0.100 5.5 1.2 0.18 0.85 0.900  0.100 5.7 1.2 0.16 0.75 50.6  0.100 5.7 1.2 8.9 42 

Calcium, Dissolved ug/L 7440-70-2 143000  200 NE NE NA NA 172000  200 NE NE NA NA 189000  200 NE NE NA NA 

Chromium, Dissolved ug/L 7440-47-3 <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA <10.0 U 10.0 NE NE NA NA 

Copper, Dissolved ug/L 7440-50-8 <10.0 U 10.0  48  29 0.21* 0.35* <10.0 U 10.0  50  29 0.2* 0.34* 3060  10.0  50  29 62 100 

Iron, Dissolved ug/L 7439-89-6 180  20.0 NE NE NA NA 70.0  20.0 NE NE NA NA 2590  20.0 NE NE NA NA 

Iron, Total ug/L 7439-89-6 850  20.0 NE 1000 NA 0.85 540  20.0 NE 1000 NA 0.54 3100  20.0 NE 1000 NA 3.1 

Lead, Dissolved ug/L 7439-92-1 0.600  0.100 270  11 <0.1 <0.1 <0.100 U 0.100 280  11 <0.1* <0.1* 37.8  0.100 280  11 0.13 3.5 

Magnesium, Dissolved ug/L 7439-95-4 7400  200 NE NE NA NA 7600  200 NE NE NA NA 11300  200 NE NE NA NA 

Manganese, Dissolved ug/L 7439-96-5 298  5.00 4700 2600 <0.1 0.12 276  5.00 4700 2600 <0.1 0.11 1440  5.00 4700 2600 0.3 0.55 

Mercury, Total ug/L 7439-97-6 0.200 B 0.200 NE 0.01 NA 20 <0.200 U 0.200 NE 0.01 NA 20* <0.200 U 0.200 NE 0.01 NA 20* 

Nickel, Dissolved ug/L 7440-02-0 <10.0 U 10.0 1500 160 <0.1* <0.1* <10.0 U 10.0 1500 170 <0.1* <0.1* 110  10.0 1500 170 <0.1 0.65 

Potassium, Dissolved ug/L 7440-09-7 700 B 300 NE NE NA NA 800 B 300 NE NE NA NA 1100  300 NE NE NA NA 

Selenium, Dissolved ug/L 7782-49-2 <1.00 U 1.00  18 4.6 <0.1* 0.22* <1.00 U 1.00  18 4.6 <0.1* 0.22* 3.00 B 1.00  18 4.6 0.16 0.65 
Silver, Dissolved ug/L 7440-22-4 <0.0500 U 0.0500  21 0.77 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* <0.0500 U 0.0500  22 0.81 <0.1* <0.1* 

Sodium, Dissolved ug/L 7440-23-5 4300  300 NE NE NA NA 4700  300 NE NE NA NA 6300  300 NE NE NA NA 

Zinc, Dissolved ug/L 7440-66-6 200  10.0 550 420 0.36 0.48 210  10.0 560 430 0.37 0.49 9970  10.0 560 430 18 23 

Others 
Chloride mg/L 16887-00-6 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 1.00 B 1.00 NE 250 NA <0.1 

Hardness as CaCO3 mg/L NA 388  1.00 NE NE NA NA 461  1.00 NE NE NA NA 519  1.00 NE NE NA NA 

Nitrate mg/L 14797-55-8 0.221 B 0.0200  10 NE <0.1 NA 0.221 B 0.0200  10 NE <0.1 NA 0.443  0.0200  10 NE <0.1 NA 

Nitrite mg/L 14797-65-0 <0.0100 UH 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA <0.0100 U 0.0100 0.05 NE 0.2* NA 

Sulfate mg/L 14808-79-8 350  10.0 NE 250 NA 1.4 410  10.0 NE 250 NA 1.6 720  10.0 NE 250 NA 2.9 

Sulfide mg/L 18496-25-8 <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* <0.0200 U 0.0200 NE 0.002 NA 10* 
* Analytical results below MDL; result calculated from MDL  
Values in red indicate EF > 1 
B – The same analyte is found in the associated blank.  
EF – Exceedance factor 
ESV – Ecological Screening Level 
MDL – Laboratory Method Detection Limit 
NA – Not applicable  
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NE – Not established 
SS – Site-specific value calculated from hardness  
μg/L – micrograms per liter 
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Table 6-14. 2020 Adit/Surface Water Data Compared to Ecological Threshold Values   

Analyte CAS No. 

ND2-AW-100-1 ND2-AW-102-1 ND2-DW-100-1 

Result 
(ug/L) Fl

ag
 MDL 

(ug/L) 

SS Acute 
ESV 

(ug/L) 

SS 
Chronic 

ESV 
(ug/L) 

SS Acute 
EF 

SS 
Chronic 

EF 
Result 
(ug/L) Fl

ag
 MDL 

(ug/L) 

SS Acute 
ESV 

(ug/L) 

SS 
Chronic 

ESV 
(ug/L) 

SS Acute 
EF 

SS 
Chronic 

EF 
Result 
(ug/L) Fl

ag
 MDL 

(ug/L) 

SS Acute 
ESV 

(ug/L) 

SS 
Chronic 

ESV 
(ug/L) 

SS Acute 
EF 

SS 
Chronic 

EF 

Aluminum, Dissolved 7429-90-5 <70.4  70.4 NE NE NA NA 408  70.4 NE NE NA NA <70.4  70.4 NE NE NA NA 

Antimony, Dissolved 7440-36-0 <4.30  4.30 NE NE NA NA <4.30  4.30 NE NE NA NA <4.30  4.30 NE NE NA NA 

Arsenic, Dissolved 7440-38-2 4.57 J 4.40 340 NE <0.1 NA <4.40  4.40 340 NE <0.1* NA <4.40  4.40 340 NE <0.1* NA 

Arsenic, Total 7440-38-2 <4.40  4.40 NE 0.02 NA 220* <4.40  4.40 NE 0.02 NA 220* 6.04 J 4.40 NE 0.02 NA 300 

Barium, Dissolved 7440-39-3 5.52  0.895 NE NE NA NA 7.07  0.895 NE NE NA NA 5.24  0.895 NE NE NA NA 

Beryllium, Dissolved 7440-41-7 <0.460  0.460 NE NE NA NA 0.644 J 0.460 NE NE NA NA <0.460  0.460 NE NE NA NA 

Cadmium, Dissolved 7440-43-9 <0.563  0.563 5.7 1.2 <0.1* 0.47* 1.46 J 0.563 4.2 0.93 0.35 1.6 <0.563  0.563 5.7 1.2 <0.1* 0.47* 

Cadmium, Total 7440-43-9 <0.563  0.563   5 NE 0.11* NA 2.02  0.563   5 NE 0.4 NA <0.563  0.563   5 NE 0.11* NA 

Calcium, Dissolved 7440-70-2 388000  389 NE NE NA NA 101000  389 NE NE NA NA 384000 V 389 NE NE NA NA 

Chromium, Total 7440-47-3 <5.00  5.00  50 NE <0.1* NA <5.00  5.00  50 NE <0.1* NA <5.00  5.00  50 NE <0.1* NA 

Cobalt, Dissolved 7440-48-4 9.73 J 0.807 NE NE NA NA 21.1  0.807 NE NE NA NA 9.23 J 0.807 NE NE NA NA 

Copper, Dissolved 7440-50-8 <4.69  4.69  50  29 <0.1* 0.16* 20.3  4.69  36  22 0.56 0.93 <4.69  4.69  50  29 <0.1* 0.16* 

Iron, Total 7439-89-6 7420  45.8 NE 1000 NA 7.4 4900  45.8 NE 1000 NA 4.9 4850  45.8 NE 1000 NA 4.8 

Lead, Dissolved 7439-92-1 <2.95  2.95 280  11 <0.1* 0.27* <2.95  2.95 200 7.7 <0.1* 0.38* <2.95  2.95 280  11 <0.1* 0.27* 

Lead, Total 7439-92-1 <2.95  2.95  50 NE <0.1* NA 3.88 J 2.95  50 NE <0.1 NA <2.95  2.95  50 NE <0.1* NA 

Magnesium, Dissolved 7439-95-4 10600  111 NE NE NA NA 7090  111 NE NE NA NA 10600  111 NE NE NA NA 

Manganese, Dissolved 7439-96-5 1350  3.27 4700 2600 0.28 0.52 1990  3.27 4200 2300 0.47 0.85 1290  3.27 4700 2600 0.27 0.49 

Mercury, Total 7439-97-6 <0.100  0.100 NE 0.01 NA 10* <0.100  0.100 NE 0.01 NA 10* <0.100  0.100 NE 0.01 NA 10* 

Nickel, Dissolved 7440-02-0 <2.98  2.98 1500 170 <0.1* <0.1* 4.30 J 2.98 1100 130 <0.1 <0.1 <2.98  2.98 1500 170 <0.1* <0.1* 

Nickel, Total 7440-02-0 <2.98  2.98 NE 100 NA <0.1* 5.80 J 2.98 NE 100 NA <0.1 <2.98  2.98 NE 100 NA <0.1* 

Potassium, Dissolved 7440-09-7 1130 J 510 NE NE NA NA 1180 J 510 NE NE NA NA 1080 J 510 NE NE NA NA 

Selenium, Dissolved 7782-49-2 <7.35  7.35  18 4.6 0.4* 1.6* <7.35  7.35  18 4.6 0.4* 1.6* <7.35  7.35  18 4.6 0.4* 1.6* 

Silver, Dissolved 7440-22-4 <1.91  1.91  22 0.81 <0.1* 2.3* <1.91  1.91  12 0.45 0.16* 4.2* <1.91  1.91  22 0.81 <0.1* 2.3* 

Sodium, Dissolved 7440-23-5 8460  1400 NE NE NA NA 6390  1400 NE NE NA NA 8380  1400 NE NE NA NA 

Thallium, Dissolved 7440-28-0 <4.31  4.31 NE NE NA NA <4.31  4.31 NE NE NA NA <4.31  4.31 NE NE NA NA 

Vanadium, Dissolved 7440-62-2 <6.34  6.34 NE NE NA NA <6.34  6.34 NE NE NA NA <6.34  6.34 NE NE NA NA 

Zinc, Dissolved 7440-66-6 15.3 J 9.16 560 NE <0.1 NA 384  9.16 410 NE 0.93 NA 14.3 J 9.16 560 NE <0.1 NA 

Hardness as CaCO3   1010000    NA NE NE NA NA 284000    NA NE NE NA NA 1000000    NA NE NE NA NA 
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Table 6-14. 2020 Adit/Surface Water Data Compared to Ecological Threshold Values (continued) 

Analyte CAS No. 

ND2-DW-100-2 

Result 
(ug/L) Fl

ag
 MDL 

(ug/L) 

SS Acute 
ESV 

(ug/L) 

SS 
Chronic 

ESV 
(ug/L) 

SS Acute 
EF 

SS 
Chronic 

EF 

Aluminum, Dissolved 7429-90-5 <70.4  70.4 NE NE NA NA 

Antimony, Dissolved 7440-36-0 <4.30  4.30 NE NE NA NA 

Arsenic, Dissolved 7440-38-2 <4.40  4.40 340 NE <0.1* NA 

Arsenic, Total 7440-38-2 <4.40  4.40 NE 0.02 NA 220* 

Barium, Dissolved 7440-39-3 5.57  0.895 NE NE NA NA 

Beryllium, Dissolved 7440-41-7 <0.460  0.460 NE NE NA NA 

Cadmium, Dissolved 7440-43-9 <0.563  0.563 5.7 1.2 <0.1* 0.47* 

Cadmium, Total 7440-43-9 <0.563  0.563   5 NE 0.11* NA 

Calcium, Dissolved 7440-70-2 382000  389 NE NE NA NA 

Chromium, Total 7440-47-3 <5.00  5.00  50 NE <0.1* NA 

Cobalt, Dissolved 7440-48-4 9.60 J 0.807 NE NE NA NA 

Copper, Dissolved 7440-50-8 <4.69  4.69  50  29 <0.1* 0.16* 

Iron, Total 7439-89-6 7600 O1 45.8 NE 1000 NA 7.6 

Lead, Dissolved 7439-92-1 <2.95  2.95 280  11 <0.1* 0.27* 

Lead, Total 7439-92-1 <2.95  2.95  50 NE <0.1* NA 

Magnesium, Dissolved 7439-95-4 10600  111 NE NE NA NA 

Manganese, Dissolved 7439-96-5 1310  3.27 4700 2600 0.28 0.5 

Mercury, Total 7439-97-6 <0.100  0.100 NE 0.01 NA 10* 

Nickel, Dissolved 7440-02-0 <2.98  2.98 1500 170 <0.1* <0.1* 

Nickel, Total 7440-02-0 <2.98  2.98 NE 100 NA <0.1* 

Potassium, Dissolved 7440-09-7 1110 J 510 NE NE NA NA 

Selenium, Dissolved 7782-49-2 <7.35  7.35  18 4.6 0.4* 1.6* 

Silver, Dissolved 7440-22-4 <1.91  1.91  22 0.81 <0.1* 2.3* 

Sodium, Dissolved 7440-23-5 8430  1400 NE NE NA NA 

Thallium, Dissolved 7440-28-0 <4.31  4.31 NE NE NA NA 

Vanadium, Dissolved 7440-62-2 <6.34  6.34 NE NE NA NA 

Zinc, Dissolved 7440-66-6 14.2 J 9.16 560 NE <0.1 NA 
Hardness as CaCO3  998000    NA NE NE NA NA 

* Analytical results below MDL; result calculated from MDL  
Values in red indicate EF > 1 
B – The same analyte is found in the associated blank.  
EF – Exceedance factor 
ESV – Ecological Screening Level 
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MDL – Laboratory Method Detection Limit 
NA – Not applicable  
NE – Not established 
SS – Site-specific value calculated from hardness μg/L – micrograms per liter 
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Table 7-1: Removal Action Construction Cost Comparison 
 

Item Estimated Cost 1  

Alternative 1 
Off-Site Repository 
and Surface Controls 
on-Site 

Alternative 2 
Covering Waste Piles 
and on-Site Surface 
Controls and 
Institutional Controls 

Alternative 3 
No Action 

Units Cost Units Cost Units Cost 
Alt 1, Alt 2: Equipment Mob-Demobilizations:       $17,500   $17,500     
Excavator Mobilization $4,000 Fixed 1 $4,000 1 $4,000     
Backhoe Mobilization $2,500 Fixed 1 $2,500 1 $2,500     
Front Loader Mobilization $3,500 Fixed 1 $3,500 1 $3,500     
Light Dozer Mob-Mobilization $3,500 Fixed 1 $3,500 1 $3,500     
On-Site Haul Trucks $2,000 Fixed 2 $4,000 2 $4,000     
Alt1, Alt 2: Stormwater and Erosion Controls  lump sum 1 $8,000 1 $8,000     
Alt 1: Excavate/Load and Transport Wastes for Off-Site 
Disposal    $60,000  $0   
Excavator $250/hr 100 $25,000     
Dump Trucks (2) $100/hr 200 $20,000     
Front Loader $150/hr 100 $15,000     
Alt 1: Construction ½ mile Haul Road Bypass Town of 
Ophir     $44,000   $0     
Excavator $250/hr 60 $15,000       
Light Dozer  $150/hr 60 $9,000       
Dump Trucks (2) $100/hr 120 $12,000       
Alt 1: Reclamation Haul Road Bypass Post-Construction lump sum  $8,0000     
Alt 1: Transport Wastes - Off-Site Repository 2 lump sum  $200,100   $0   
Alt 1: Disposal Wastes - Off-Site Repository per cubic yard $15 $60,000     
Alt 1: On-Site Surface Controls Following Off-Site 
Removal lump sum  $85,000  $0   
TOTAL ALTERNATIVE 1 Total  $474,600     
Alt 2: Covering Waste Piles      $37,500   
Excavator $250/hr   50 $12,500   
Light Dozer  $150/hr   100 $15,000   
Dump Trucks (2) $100/hr   100 $10,000   
Alt 2: Construction Rock-Armored Drainage Swales to 
Divert Adit Flows         $85,000     
Excavator $250/hr   100 $25,000     
Light Dozer  $150/hr   100 $15,000     
Dump Trucks (2) $100/hr   200 $20,000     
Dewatering during construction lump sum    $25,000   
Alt 2: Construction of Berms at Toe of Waste Piles         $19,500     
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Item Estimated Cost 1  

Alternative 1 
Off-Site Repository 
and Surface Controls 
on-Site 

Alternative 2 
Covering Waste Piles 
and on-Site Surface 
Controls and 
Institutional Controls 

Alternative 3 
No Action 

Units Cost Units Cost Units Cost 
Excavator $250/hr   30 $7,500     
Light Dozer  $150/hr   40 $6,000     
Dump Trucks (2) $100/hr   60 $6,000     
Alt 2: Gabions, Tiered Drainage Structures, Check Dams lump sum    $25,000     
Alt 2: Institutional Controls lump sum    $20,000   
TOTAL ALTERNATIVE 2 Total    $212,500   
REMOVAL ACTION CONSTRUCTION SUBTOTAL   $474,600  $212,500   

50 and 90% Removal Action Designs lump sum   $20,000   $30,000     
Work Plan, Construction Quality Control Plan, Health and 
Safety Plan lump sum   $12,000   $12,000     
Removal Action Oversight lump sum   $15,000   $25,000     
Removal Action Report lump sum   $7,500   $10,000     
TOTALS     $529,100 $289,500 $0 

 
Notes:  
 
1 Equipment and labor estimates based on scopes of similar projects and Cost Estimating Guide for Road Construction (USFS 2017). 
2 Estimated transport costs assume disposal at the Broad Canyon Landfill in Naturita, Colorado, based on Variable Haul Cost, USFS Cost Estimating Guide for Road Construction (USFS 2017). 
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Table 8-1: 40 CFR 300.415(b) Factor Analysis 
Factor  Site Condition Satisfied? 
1) Actual or potential exposure to nearby 
human populations, animals, or the food 
chain from hazardous substances, 
pollutants, or contaminants. 

The potential for human and ecological exposure to the waste piles 
and adit flows will be significantly reduced following covering of the 
waste piles and diversion of the flows.  

Yes 

2) Actual or potential contamination of 
drinking water supplies or sensitive 
ecosystems. 

There are no drinking wells or sensitive ecosystems on the Site. The 
metals and SPLP results suggest that groundwater and off-site 
surface water are unlikely to be impaired by the proposed removal 
action.  

Not 
applicable 

3) Hazardous substances, pollutants, or 
contaminants in drums, barrels, tanks, or 
other bulk storage containers that may 
pose a threat of release. 

There are no hazardous substances, pollutants, or contaminants in 
drums, barrels, tanks, or other bulk storage containers. The removal 
action does not need to address this factor. 

Not 
applicable 

4) High levels of hazardous substances, 
pollutants, or contaminants in soils largely 
at, or near, the surface that may migrate. 

There does not appear to be a potential for migration of hazardous 
substances from the Site. However, the removal action will further 
minimize this potential. 

Yes 

5) Weather conditions that may cause 
hazardous substances, pollutants, or 
contaminants to migrate or be released. 

The Site is located in a high alpine environment below major 
drainage features and could be subject to peak runoff events in 
Spring/Summer. However, the removal action will minimize 
potential for contaminant release. 

Yes 

6) Threat of fire or explosion. There are no flammable materials on the Site. Potential exists for 
fire from lightning strikes in Summer. Post -removal Operations and 
Maintenance (O&M) would address erosion control and 
revegetation because of fire. 

Satisfied 

7) The availability of other appropriate 
federal or state response mechanisms to 
respond to the release. 

The Site is on USFS-managed land and is being addressed by USFS. Yes 

8) Other situations or factors that may pose 
threats. 

There appear to be no other situations or factors than those 
addressed.  

Yes 
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Figure 2-1. Regional Map 
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Figure 2-2. Site Location Map 
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Figure 2-3. Site Features 
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Figure 2-5. CDWR WELL PERMITS & GROUNDWATER COVENANTS 



United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

 
P a g e |  F-5 

 

Figure 2-5. 2006 Sampling Locations 
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Figure 3-1. Site 00 Sampling Locations 
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Figure 3-2. Site 02 Sampling Locations 
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Figure 3-3. Original New Dominion Site – Sampling Locations 
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Figure 6-1. Waste Rock and Tailings Conceptual Site Exposure Model 
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Figure 6-2. Adit Water and Sediment Conceptual Site Exposure Model 
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Appendix A 
Field Notes, July 6, 2020 and July 7, 2020 
New Dominion EE/CA Field Investigation 

Applied Intellect, LLC 
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Appendix B 
Laboratory Data Reports 

Pace Analytical Laboratory Report  L1239858;  
Applied Intellect, LLC, 2020 
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Appendix C 
Laboratory Data Reports- Data Validation 

Applied Intellect, LLC, 2020 
  



Appendix C -LABORATORY DATA VALIDATION REVIEW 
 
C.1. LABORATORY METHODS AND GENERAL QA/QC REVIEW 
 
Pace Analytical Laboratory (Pace) analyzed total analyte list (TAL) metals in all collected soil, precipitate, 
adit water, and synthetic precipitation leaching procedure (SPLP) soil samples by Inductively Coupled 
Plasma Atomic Emission Spectrometry (ICP-AES) USEPA Method 6010B and cold vapor technique USEPA 
Method 7471/7470 (mercury).  
 
Preparation methods were as follows for each of the sampled media: 
 

 Soil and precipitate digestion: USEPA Method 3050B 
 Total adit water digestion: USEPA Method 3015A 
 SPLP: USEPA Method 1312 

 
Results from Pace were provided in a single Level III laboratory data package dated August 3, 2020 (see 
Appendix D). Results from Pace are used to estimate health-based risk to human health and ecological 
receptors and are quantitative in nature and requirement. 
 
C.1.1  Sample holding times 
 
All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method-specified holding times. 
 
C.1.2 Initial and continuing calibration verification (Accuracy) 
 
All ICP-AES initial and continuing calibration verification recoveries were within control ranges (± 10%) 
 
C.1.3 Laboratory Control Sample Recoveries (Accuracy) 
 
All laboratory control sample (LCS) recoveries for aqueous and solid matrices were within the QA/QC 
control range of 80-120%.  
 
C.1.4 Equipment Rinsate Analytical Results (Accuracy) 
 
All TAL metals results from the equipment rinsate samples were below laboratory method detection 
limits (MDLs), with the exception of iron and manganese, which were present at J-qualified/estimated 
concentrations below the reported detection limits (RDL). 

C.2 SOIL AND PRECIPITATE QA/QC REVIEW 
 
C.2.1 Detection Limits 
 
As noted in the Applied Intellect (AI) Field Sampling Plan/Quality Assurance Project Plan (AI, 2020), 
USEPA Method 6010B method detection limits (MDLs) exceeded project screening levels (PSLs) for the 
following analytes in soil: 
 



 Antimony (PSL = 0.27 mg/kg, MDL = 0.5 mg/kg) 
 
Laboratory-provided MDLs were corrected for dilution in the provided analytical results. With the 
exception of antimony, dilution did not result in MDLs that exceeded PSLs for non-detectable analytes. 
 
C.2.2. Matrix Spike/Matrix Spike Duplicate Recoveries and Relative Percent Difference  
(Accuracy, Precision, and Matrix Interference) 
 
Field samples for matrix spike/matrix spike duplicate (MS/MSD) analysis were run for the following 
precipitate sample: 
 

 ND2-DP-100-1 
 
Concentrations of several TAL metals in the original field sample exceeded 4x the MS/MSD spike 
concentration, which interferes with accurate spike recoveries and relative percent difference (RPD) 
between MS and MSD recoveries. These analytes are flagged with a “V” qualifier in the laboratory data 
report and are listed in Table E-1, below. Out of control range MS/MSD recoveries for V-qualified 
analytes are a function of high concentrations in the original sample and do not, therefore, change the 
overall findings of this assessment. 
 
Table C-1. V-qualified MS/MSD recoveries, field sample ND2-DP-100-1 

Analyte 
Spike 
Amt 

(mg/kg) 

OS Result 
(mg/kg) 

MS 
Result 

(mg/kg) 

MSD 
Result 

(mg/kg) 

MS Rec 
(%) 

MSD 
Rec (%) 

RPD 
(%) 

Calcium 1000 8770 9750 9190 98.2 42 5.93 
Iron 1000 144000 145000 130000 173 0 10.9 
Manganese 20 8590 8630 8660 39.1 74.7 0.412 
Zinc 100 434 506 528 71.9 93.8 4.23 

 
Among non-V-qualified analytes, MS/MSD results for field sample ND2-DP-100-1 indicate lead had an 
MSD recovery of 74.3%, slightly outside of the 75-125% quality control range, indicating inaccuracy (see 
Table C-2).  
 
Table C-2. Non-V-qualified analytes out of MS/MSD and/or RPD control range, field sample ND2-DP-100-1 

Analyte MS Rec (%) MSD Rec (%) RPD 
(%) 

Antimony 75.2 74.3 12 
 
Because the MS/MSD recovery for this analyte was only slightly out of established quality control ranges, 
it is not considered significant enough to change the findings of this assessment. 
 
C.2.3. Field Duplicate Samples (Precision) 
 
Field duplicates were collected for the following soil and precipitate samples: 
 

 ND2-SS-OND-1/ND2-SS-OND-2 
 ND2-DP-100-1/ND2-DP2-100-1 



 
The relative percent difference (RPD) for comparison of duplicate samples was calculated as follows: 
 

 

 
When an analyte concentration was less than the MDL in one duplicate, the MDL for that duplicate was 
used to calculate the RPD. RPDs were not calculated for analytes that were below the MDL in both 
duplicates.  RPDs < 30% are considered correlative for soils, given the inherent heterogeneity of this 
matrix.  
 
Field duplicate samples with calculated RPDs > 30% are shown in Table C-3, below. Note that RPDs > 30% 
were not present for duplicate precipitate samples ND2-DP-100-1/ND2-DP2-100-1. 
 
Table C-3. Field duplicate soil samples with RPD > 30% 

Analyte Sample ID Result (mg/kg) Qualifier RPD (%) 

Cadmium ND2-SS-OND-1 0.266 J 152% ND2-SS-OND-2 1.99  

Zinc ND2-SS-OND-1 84.9  126% ND2-SS-OND-2 376  
 
Cadmium concentrations in both duplicate samples were low (1.99 mg/kg and 0.266 mg/kg, 
respectively), and one of the samples was present at a concentration was below the reported detection 
limit (RDL) and could not, therefore, be quantified. For this reason, out of control range RPDs for 
cadmium in field duplicates are believed to be associated with the low measured concentration of  
cadmium and the inherent heterogeneity in the collected soil sample and are not expected to change the 
findings of this PA/SI. 
 
Zinc concentrations in both duplicate soil samples were well above the MDL, with a duplicate RPD of 
126%. While this result suggests imprecision in analytical results for zinc in soil, measured zinc 
concentrations in soil and precipitate were orders of magnitude lower than human-health based 
screening levels (SLs). Therefore, RPDs > 30% for this analyte are not expected to change the findings of 
this PA/SI, which did not identify human health SL exceedances for zinc.  
 
Zinc was identified as a COPEC in this PA/SI, based on exceedances of ecological SLs. While RPDs > 30% in 
soil field duplicates indicates potential inaccuracies in analytical results for zinc, it was retained as a 
COPEC in order to preserve the most conservative scenario. Therefore, RPDs > 30% for this analyte in soil 
did not change the findings of this PA/SI.  

C.3 ADIT WATER RESULTS - TAL METALS 
 
C.3.1  Detection Limits 
 
As noted in the AI Field Sampling Plan/Quality Assurance Project Plan (AI, 2020), USEPA Method 6010B 
method detection limits (MDLs) exceeded project screening levels (PSLs) for the following analytes in 
water samples: 
 



 Arsenic (PSL = 0.000052 mg/L, MDL = 0.0044 mg/L) 
 Thallium (PSL = 0.0002 mg/L, MDL = 0.00431 mg/L) 

 
Laboratory-provided MDLs were corrected for dilution in the provided analytical results. Adit water 
samples were not diluted; therefore, corrected MDLs were not required. 
 
C.3.2 Matrix Spike/Matrix Spike Duplicate Recoveries and Relative Percent Difference  
(Accuracy, Precision, and Matrix Interference) 
 
Field samples for matrix spike/matrix spike duplicate (MS/MSD) analysis were run for the following adit 
water samples: 
 

 ND2-DWD-100-1 
 ND2-DWT-100-2 

 
Concentrations of calcium in the adit water field samples submitted for MS/MSD analysis exceeded 4x 
the MS/MSD spike concentration, which interferes with accurate spike recoveries and relative percent 
difference (RPD) between MS and MSD recoveries. These analytes are flagged with a “V” qualifier in the 
laboratory data report and are listed in Table C-4, below. Out of control range MS/MSD recoveries and 
RPDs for V-qualified analytes are a function of high concentrations in the original sample and do not, 
therefore, change the overall findings of this assessment. 
 
Table C-4. V-qualified MS/MSD recoveries, field MS/MSD adit water samples 

Sample ID Analyte 

Sp
ik

e 
Am

t 
(m

g/
kg

) 

O
S 

Re
su

lt 
(m

g/
kg

) 

M
S 

Re
su

lt 
(m

g/
kg

) 

M
SD

 R
es

ul
t 

(m
g/

kg
) MS 

Rec. 
(%) 

MSD 
Rec. 
(%) 

RPD 
(%) 

ND2-DWD-100-1 Calcium, Dissolved 10 384 388 379 41 0 2.19 
ND2-DWT-100-2 Calcium 10 382 386 386 45.3 38.5 0.176 

 
Among non-V-qualified analytes, no MS/MSD recoveries were outside of quality control range for field 
adit water samples submitted for MS/MSD analysis (defined as 75-125%); therefore, matrix interference 
is not suspected for adit water samples. Additionally, RPDs > 20% were not identified between MS/MSD 
samples; therefore, imprecision is not suggested for adit water samples. 
 
C.2.3. Field Duplicate Samples (Precision) 
 
Field duplicate samples were collected for the following adit water samples: 
 

 ND2-DWD-100-1/ND2-DWD-100-2 (dissolved metals analysis) 
 ND2-DWT-100-1/ND2-DWT-100-2 (total metal analysis) 

 
The relative percent difference (RPD) for comparison of duplicate samples was calculated as follows: 
 

 

 



When an analyte concentration was less than the MDL in one duplicate, the MDL for that duplicate was 
used to calculate the MDL. RPDs were not calculated for analytes that were below the MDL in both 
duplicates.  RPDs < 20% are considered correlative for water samples. Field duplicate adit water samples 
with calculated RPDs > 20% are shown in Table C-5, below. Note that no RPDs > 20% were identified in 
duplicate adit water samples (ND2-DWD-100-1/ND2-DWD-100-2 (dissolved metals analysis) 
 
Table C-5. Field duplicate soil samples with RPD > 30% 

Analyte Sample ID Result (mg/L) Qualifier RPD (%) 

Arsenic ND2-DWT-100-1 0.00604 J 31.4% ND2-DWT-100-1 < 0.0044 U 

Iron ND2-DWT-100-1 4.85  44.1% ND2-DWT-100-1 7.6  

Zinc ND2-DWT-100-1 0.0313 J 61.4% ND2-DWT-100-1 0.0166 J 
 
Arsenic concentrations in both duplicate adit water samples were low (0.0064 mg/L (estimated) and 
<0.0044, respectively). Further, arsenic was present in one of the duplicate samples at an estimated 
concentration below the reported detection limit (RDL) and in the other duplicate sample at a 
concentration below the MDL. For this reason, out of control range RPDs for arsenic in adit water field 
duplicates are believed to be associated with the low concentrations of arsenic in adit water and are not 
expected to change the findings of this PA/SI. 
 
Likewise, zinc concentrations in both duplicate adit water samples were low (0.0313 mg/L (estimated) 
and 0.0166 mg/L (estimated), and both measured results were estimated due to being present at a 
concentration below the RDL. Based on the low, estimated concentrations of zinc in adit water, an RPD > 
20% is not expected to change the findings of this PA/SI. 
 
Iron concentrations were well above MDLs in both duplicate adit water samples and had an RPD of 
44.1%. While this RPD exceeds the quality control range of 20% and suggests imprecision in analytical 
results for this analyte, measured concentrations of iron were either well below or well above 
established SLs. For instance, the highest measured concentration of iron in adit water was 54% of the 
Tapwater SL established by USEPA, while iron concentration in both duplicate adit water samples 
exceeded secondary maximum contaminant levels (SMCLs) established by USEPA by more than an order 
of magnitude. (An MCL has not been promulgated for iron, and there are no established ecological SLs 
for this analyte.) Based on measured concentrations of iron being well above or well below established 
SLs for the analyte, the degree of imprecision suggested by an RPD of 44.1% is not expected to change 
the findings of this PA/SI. 
 

C.3 SPLP SOIL RESULTS - TAL METALS 
 
C.3.1  Detection Limits 
 
As noted in the AI Field Sampling Plan/Quality Assurance Project Plan (AI, 2020), USEPA Method 6010B 
method detection limits (MDLs) exceeded project screening levels (PSLs) for the following analytes in 
aqueous samples: 
 

 Arsenic (PSL = 0.000052 mg/L, MDL = 0.0044 mg/L) 



 Thallium (PSL = 0.0002 mg/L, MDL = 0.00431 mg/L) 
 
Laboratory-provided MDLs were corrected for dilution in the provided analytical results. SPLP soil 
samples were not diluted; therefore, corrected MDLs were not required. 
 
C.3.2 Matrix Spike/Matrix Spike Duplicate Recoveries and Relative Percent Difference  
(Accuracy, Precision, and Matrix Interference) 
 
Field samples for matrix spike/matrix spike duplicate (MS/MSD) analysis were run for the following SPLP 
soil samples: 
 

 ND2-SS-OND-1 
 

None of the original sample results for field SPLP soil samples ND2-SS-OND-1 exceeded 4x the MS/MSD 
spike amount; therefore, no V-qualified analytes were identified. Additionally, no MS/MSD recoveries or 
RPDs between MS and MSD samples were outside of quality control range for field SPLP soil samples 
submitted for MS/MSD analysis (defined as 75-125% for MS/MSD recoveries and 20% for RDPs).  
 
C.2.3. Field Duplicate Samples (Precision) 
 
Field duplicate samples were collected for the following SPLP soil samples: 
 

 ND2-SS-OND-1/ND2-SS-OND-1 
 
The relative percent difference (RPD) for comparison of duplicate samples was calculated as follows: 
 

 

 
When an analyte concentration was less than the MDL in one duplicate, the MDL for that duplicate was 
used to calculate the MDL. RPDs were not calculated for analytes that were below the MDL in both 
duplicates.  RPDs < 20% are considered correlative for aqueous samples. Field duplicate SPLP soil 
samples with calculated RPDs > 20% are shown in Table C-6, below.  
 
Table c6. Field duplicate SPLP soil samples with RPD > 30% 

Analyte Sample ID Result (mg/L) Qualifier RPD (%) 

Aluminum ND2-SS-OND-2  < 0.0704 U 57.3 ND2-SS-OND-1 0.127 J 

Barium ND2-SS-OND-2 0.0248  56.3 ND2-SS-OND-1 0.0139  

Calcium ND2-SS-OND-2 2.07  28.7 ND2-SS-OND-1 1.55  

Iron ND2-SS-OND-2 0.0633 J 122 ND2-SS-OND-1 0.261  

Lead ND2-SS-OND-2 0.016  158 ND2-SS-OND-1 0.136  
Magnesium ND2-SS-OND-2 0.552 J 95.6 



ND2-SS-OND-1 0.195 J 

Manganese ND2-SS-OND-2 0.011  108 ND2-SS-OND-1 < 0.00327 U 

Potassium ND2-SS-OND-2 1.03 J 67.5 ND2-SS-OND-1 < 0.51 U 

Sodium ND2-SS-OND-2 6.39  133 ND2-SS-OND-1 31.9  

Zinc ND2-SS-OND-2 0.0109 J 80.5 ND2-SS-OND-1 0.0256 J 
Concentrations of aluminum, magnesium, potassium, and zinc were below MDLs or were estimated 
concentrations below the RDL in one or both duplicates; based on the low concentrations of these 
analytes, RPDs > 20% are not expected to change the findings of this PA/SI. 
 
Barium, calcium, iron, manganese, and sodium were either present in duplicate SPLP soil samples at 
concentrations more than an order of magnitude lower than 20x the USEPA Tapwater RSL established as 
an SL for SPLP samples, or no USEPA Tapwater RSL has been established for the analyte. For this reason, 
RPDs > 20% for these analytes are not expected to change the findings of this PA/SI. 
 
Lead concentrations in duplicate SPLP soil samples ND2-SS-OND-1 and ND2-SS-OND-2 indicated an RPD 
of 158%. Based on the variation identified in measured concentration of this analyte between duplicate 
samples, the higher value (0.136 mg/L) was retained in a comparison of SPLP soil results with applicable 
regulatory SLs (20x USEPA Tapwater RSLs) to evaluate the most conservative scenario. Lead SPLP soil 
results in the duplicate sample with the higher measured concentration were less than 50% of 20x the 
USEPA Tapwater RSL; therefore the elevated RPD for this analyte is not expected to change the findings 
of this PA/SI. 
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Appendix D 
Waste Pile Volume Estimates 

Applied Intellect, LLC, 2020 
  



File name: Originalnd.ms4d
Volume: 1662.23 yd^3
Weight: 0.00 pounds
Material type:
Method: Volume with Azimuth
Units: Feet
Note:

Page 1



PPinP P P P PPPe
1 0.00 0.00 0.00 Origin
2 15.22 -23.00 -0.91 Base
3 -14.80 -5.15 -1.15 Base
4 -28.97 28.77 0.14 Base
5 2.56 -37.58 -1.03 Pile
6 -25.64 -37.88 -0.97 Pile
7 -35.26 -11.39 -1.74 Pile
8 -38.28 20.18 -0.47 Pile
9 -24.06 47.83 -3.05 Traverse

10 -43.34 26.64 -16.40 Base
11 -38.97 74.09 -6.08 Base
12 -70.02 23.70 -11.99 Pile
13 -71.32 62.73 -5.75 Pile
14 -23.19 103.07 6.27 Traverse
15 -56.23 100.29 -10.29 Base
16 -30.86 113.94 5.87 Base
17 -68.47 129.74 3.35 Pile
18 -45.15 134.08 11.07 Pile
19 6.57 118.95 25.50 Traverse
20 -9.07 113.72 15.71 Base
21 9.79 136.66 29.63 Base
22 0.67 132.52 34.14 Pile
23 -17.66 126.64 22.02 Pile
24 32.27 162.59 51.00 Traverse
25 22.01 184.29 55.00 Base
26 40.92 198.62 65.41 Base
27 32.09 173.70 59.55 Pile
28 78.81 124.08 46.51 Traverse
29 70.49 161.00 53.88 Base
30 86.23 135.95 50.41 Base
31 104.57 115.96 45.35 Base
32 114.08 179.87 83.99 Pile
33 88.68 132.94 57.53 Pile
34 113.05 58.58 32.76 Traverse
35 148.36 111.92 48.39 Base
36 137.66 50.82 33.55 Base
37 174.88 105.68 62.92 Pile
38 129.10 60.32 42.13 Pile
39 89.96 19.06 20.73 Traverse
40 103.96 53.71 31.59 Base
41 106.05 -2.60 17.25 Base
42 102.52 -28.49 13.29 Base

Page 2



PPinP P P P PPPe
43 136.99 26.43 40.02 Pile
44 85.89 -1.87 12.67 Traverse
45 95.77 16.63 17.88 Base
46 96.37 -26.20 3.69 Base
47 107.34 13.09 23.43 Pile
48 137.84 -38.65 23.36 Pile
49 82.71 -26.69 5.26 Traverse
50 95.86 -20.65 8.33 Base
51 123.24 -20.78 11.05 Pile
52 47.77 -30.49 1.41 Traverse
53 79.05 -102.43 2.53 Pile
54 100.27 -76.61 1.26 Traverse

Page 3



File name: ndPPP.ms4d
Volume: 1962.98 yd^3
Weight: 0.00 pounds
Material type:
Method: Volume with Azimuth
Units: Feet
Note:

Page 1









United States Forest Service, GMUG National Forest  
New Dominion Mine EE/CA - Draft 
September 2020 

 

 
  

 

Appendix E 
Threatened and Endangered Species Review Information for Planning and Consultation (IPaC) 

US Fish and Wildlife Service 
Applied Intellect, LLC, 2020 

 
 
 

  



��������� ���	
����������������

�����
������������������������������� !!"#$%&'(����)*��"!�+	,�����-���� .��

/012�34567384�9:5;
<=:5�34>63;�:5�1?�17;6@1;:8199A�B4?431;4C�9:5;�6D�5>48:45�1?C�6;=43�345673845�578=�15�83:;:819�=1E:;1;

F869948;:G49A�34D4334C�;6�15�;375;�345673845H�7?C43�;=4�IJKJ�L:5=�1?C�M:9C9:D4�K43G:84N5�FIKLMKH
O73:5C:8;:6?�;=1;�134�P?6Q?�63�4R>48;4C�;6�E4�6?�63�?413�;=4�>36O48;�1341�34D434?84C�E496QJ�<=4�9:5;

@1A�1956�:?897C4�;375;�345673845�;=1;�68873�67;5:C4�6D�;=4�>36O48;�1341S�E7;�;=1;�8679C�>6;4?;:199A�E4

C:348;9A�63�:?C:348;9A�1T48;4C�EA�18;:G:;:45�:?�;=4�>36O48;�1341J�U6Q4G43S�C4;43@:?:?B�;=4�9:P49:=66C

1?C�4R;4?;�6D�4T48;5�1�>36O48;�@1A�=1G4�6?�;375;�345673845�;A>:8199A�34V7:345�B1;=43:?B�1CC:;:6?19

5:;4W5>48:X8�F4JBJS�G4B4;1;:6?Y5>48:45�573G4A5H�1?C�>36O48;W5>48:X8�F4JBJS�@1B?:;7C4�1?C�;:@:?B�6D

>36>654C�18;:G:;:45H�:?D63@1;:6?J

Z496Q�:5�1�57@@13A�6D�;=4�>36O48;�:?D63@1;:6?�A67�>36G:C4C�1?C�86?;18;�:?D63@1;:6?�D63�;=4�IKLMK

6[84F5H�Q:;=�O73:5C:8;:6?�:?�;=4�C4X?4C�>36O48;�1341J�094154�341C�;=4�:?;36C78;:6?�;6�418=�548;:6?

;=1;�D6996Q5�F\?C1?B434C�K>48:45S�]:B31;63A�Z:3C5S�IKLMK�L18:9:;:45S�1?C�̂M/�M4;91?C5H�D63

1CC:;:6?19�:?D63@1;:6?�1>>9:81E94�;6�;=4�;375;�345673845�1CC34554C�:?�;=1;�548;:6?J

_681;:6?
K1?�]:B749�267?;AS�269631C6

_6819�6[84
M45;43?�269631C6�\8696B:819�K43G:845�L:49C�̀[84

a�FbcdH�efgWchgd

i�FbcdH�fjkWebll

jjk�M45;�m7??:56?�nG4?74S�K7:;4�fjd

m31?C�o7?8;:6?S�2̀ �ghkdhWkchh

=;;>pYYQQQJDQ5JB6GY@67?;1:?W>31:3:4Y45Y269631C6Y

=;;>pYYQQQJDQ5JB6GY>91;;43:G43Y

qrsr�tuvw�x�yuz{zu|}�s}~�u�}����



��������� ���	
����������������

�����
������������������������������� !!"#$%&'(����)*��"!�+	,�����-���� ���

./01/23430�5637835
9:;<�=><?@=A>�B;<C�;<�D?=�;ED?=FGC;?EGB�H@=H?<><�?EBI�GEJ�J?><�E?C�A?E<C;C@C>�GE�GEGBI<;<�?D

H=?K>AC�B>L>B�;FHGAC<M

NOP�QRSTURV�SWXYRTUZSYW�[\P]�ZY�̂PWPRUZP�ZOS\�_S\Z�S\�ZOP�̀WYaW�YR�PbQPcZP]�RUŴP�YX�PUcO�\QPcSP\d
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NOP�XY__YaSŴ�\QPcSP\�URP�QYZPWZSU__V�UlPcZP]�kV�UcZSmSZSP\�SW�ZOS\�_YcUZSYW�

�UTTU_\

�

�

���. ������



��������� ���	
����������������

�����
������������������������������� !!"#$%&'(����)*��"!�+	,�����-���� $��

./012

3/2452

678717�9:8;�<=>?�@A>ABC>DED
F4505�/2�GHIJ�K0/L/K7M�47N/L7L�OP0�L4/2�2Q5K/52R�SPT0�MPK7L/P8�/2�PTL2/15

L45�K0/L/K7M�47N/L7LR

4LLQ2UVV5KP2ROW2RXPYV5KQV2Q5K/52VZ[\]

F4057L5851

_̂̀ a bc_cdb

e5;/K78�fQPLL51�gWM�bhiE?�j@@EBC>hAkED�kl@EBA
F4505�/2�GHIJ�K0/L/K7M�47N/L7L�OP0�L4/2�2Q5K/52R�SPT0�MPK7L/P8�/2�PTL2/15

L45�K0/L/K7M�47N/L7LR

4LLQ2UVV5KP2ROW2RXPYV5KQV2Q5K/52Vmno[

F4057L5851

_̂̀ a bc_cdb

.P8:L7/M�pEkA�CkCqA>D
F4/2�2Q5K/52�P8M:�85512�LP�N5�KP82/15051�/O�L45�OPMMPW/8X�KP81/L/P8

7QQM/52U

r7L50�15QM5L/P82�/8�L45�TQQ50�6PMP071P�s/Y50�N72/8�71Y5025M:

7t5KL�L4/2�2Q5K/52�781�/L2�K0/L/K7M�47N/L7LR�F4/2�2Q5K/52�1P52�8PL

8551�LP�N5�KP82/15051�/O�L45�Q0Pu5KL�/2�PTL2/15�PO�/L2�PKKTQ/51

47N/L7L�781�1P52�8PL�15QM5L5�W7L50�O0Pv�L45�N72/8R

F4505�/2�GHIJ�K0/L/K7M�47N/L7L�OP0�L4/2�2Q5K/52R�SPT0�MPK7L/P8�/2�PTL2/15

L45�K0/L/K7M�47N/L7LR

4LLQ2UVV5KP2ROW2RXPYV5KQV2Q5K/52VnZww

x8178X5051

6PMP071P�y/z5v/88PW�{|2}T7W~24���h=@�j@�CEklD�kl@ElD
F4/2�2Q5K/52�P8M:�85512�LP�N5�KP82/15051�/O�L45�OPMMPW/8X�KP81/L/P8

7QQM/52U

r7L50�15QM5L/P82�/8�L45�TQQ50�6PMP071P�s/Y50�N72/8�71Y5025M:

7t5KL�L4/2�2Q5K/52�781�/L2�K0/L/K7M�47N/L7LR�F4/2�2Q5K/52�1P52�8PL

8551�LP�N5�KP82/15051�/O�L45�Q0Pu5KL�/2�PTL2/15�PO�/L2�PKKTQ/51

47N/L7L�781�1P52�8PL�15QM5L5�W7L50�O0Pv�L45�N72/8R

F4505�/2�GHIJ�K0/L/K7M�47N/L7L�OP0�L4/2�2Q5K/52R�SPT0�MPK7L/P8�/2�PTL2/15

L45�K0/L/K7M�47N/L7LR

4LLQ2UVV5KP2ROW2RXPYV5KQV2Q5K/52VZ\Zn

x8178X5051



��������� ���	
����������������

�����
������������������������������� !!"#$%&'(����)*��"!�+	,�����-���� .��

/012341

56747389�:8;74841

<=4204789�2>2341�4=�36747389�:8;7484?1@�70�4:71�9=3847=0�AB14�;2�8089CD2E�89=0F�G74:�4:2�20E80F262E

1H23721�4:2A129I21J

KLMNM�ONM�PQ�RNSKSROT�LOUSKOKV�OK�KLSV�TQROKSQPW

XYZ[\]̂[_�̀Y[ab

cBAH;83d�5:B;�eYf\�g_hi\
j:71�1H23721�=09C�022E1�4=�;2�3=017E262E�7k�4:2�k=99=G70F�3=0E747=0

8HH9721l

m8426�E2H9247=01�70�4:2�BHH26�5=9=68E=�n7I26�;8170�8EI26129C

8>234�4:71�1H23721�80E�741�36747389�:8;7484J�j:71�1H23721�E=21�0=4

022E�4=�;2�3=017E262E�7k�4:2�H6=o234�71�=B417E2�=k�741�=33BH72E

:8;7484�80E�E=21�0=4�E2H9242�G8426�k6=A�4:2�;8170J

j:262�71�pqrs�36747389�:8;7484�k=6�4:71�1H23721J�t=B6�9=3847=0�71�=B417E2

4:2�36747389�:8;7484J

:44H1luu23=1JkG1JF=Iu23Hu1H23721uvwvx

y0E80F262E

n8D=6;83d�zB3d26�{_[\|gi}~�]}�\~|b
j:71�1H23721�=09C�022E1�4=�;2�3=017E262E�7k�4:2�k=99=G70F�3=0E747=0

8HH9721l

m8426�E2H9247=01�70�4:2�BHH26�5=9=68E=�n7I26�;8170�8EI26129C

8>234�4:71�1H23721�80E�741�36747389�:8;7484J�j:71�1H23721�E=21�0=4

022E�4=�;2�3=017E262E�7k�4:2�H6=o234�71�=B417E2�=k�741�=33BH72E

:8;7484�80E�E=21�0=4�E2H9242�G8426�k6=A�4:2�;8170J

j:262�71�pqrs�36747389�:8;7484�k=6�4:71�1H23721J�t=B6�9=3847=0�71�=B417E2

4:2�36747389�:8;7484J

:44H1luu23=1JkG1JF=Iu23Hu1H23721u�vx

y0E80F262E

POXM VKOK�V

�03=AH8:F62��67479986C��B4426�C�Û f̂[Y\�\g[̂g~}�\
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XZW]̀_]dW_s�VZ\�WgVW�gVa]�e]]Z�X\]ZWX�]\�V_�[V̀ V̀ZWXZr�_i]dXVh�VWW]ZWXYZ�e]dVc_]�Wg]k�V̀]�V��̂ �̂_i]dX]_�XZ�WgVW
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gUNLHTZL�RN�RI�R̀OHPNMYN�NH�NP[�NH�MtHRW�MYW�̀RYR̀R�J�R̀OMSNI�NH�MUU�VRPWI_�J�HPNI�ILHTUW�VJ�̀MWJ_�RY�OMPNRSTUMP_�NH

MtHRW�MYW�̀RYR̀R�J�R̀OMSNI�NH�NLJ�VRPWI�HY�NLRI�URIN_�JIOJSRMUU[�JMZUJI�MYW�hdd�IOJSRJI�HQ�PMYZJKRWJ�SHYSJPŶ��HP
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Appendix A 
Field Notes, July 6, 2020 and July 7, 2020 
New Dominion EE/CA Field Investigation 

Applied Intellect, LLC 
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Appendix B 
Laboratory Data Reports 
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Laboratory Data Reports- Data Validation 
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Appendix D 
Laboratory Data Validation Review 
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