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1. INTRODUCTION 
 
This report presents the results of a Preliminary Assessment/Site Inspection (PA/SI) for the Irene 
Mine located in the Uncompahgre National Forest (NF) in Ouray County, Colorado.  
 
The United States Department of Agriculture (USDA), Forest Service (USFS), Grand Mesa 
Uncompahgre and Gunnison National Forests (GMUG) contracted Applied Intellect, LLC (AI) to 
perform Comprehensive Environmental Response Compensation and Liability Act (CERCLA) 
PA/SIs at five abandoned mine land (AML) sites located in Ouray County, Colorado.   
 
This work is based on the USFS GMUG Statement of Work (SOW) provided May 21, 2020, which 
include reconnaissance of the sites for environmental sampling and assessment of site features.  
These features included waste rock or tailings, background surface soil, background surface 
water and sediment, and potentially impacted surface water and sediment, and estimation of 
waste volumes, followed by development of the PA/SI reports. Planning documents for the PA/SI 
were developed by AI, approved by GMUG, and include the Work Plan, Sampling and Analysis 
Plan (SAP), and the project Health and Safety Plan (HSP) (AI 2020).   
 
According to the USFS SOW, the PA/SIs are required to achieve the following objectives: 
 
•  Perform Field Sampling according to approved SAP and HSP. In addition to sampling, 

estimate the volumetric quantities of tailings/waste rock piles and to determine the 
nature and extent of contamination at each site. 

 
• Assess PA/SI level risk evaluation by providing data tables, comparing analytical results 

to relevant human/aquatic water quality standards, USEPA Preliminary Remediation 
Goals (PRG) and Regional Screening Levels (RSL), USEPA Ecological Soil Screening Levels 
(EcoSSL), and available site-specific background metals concentrations that represent 
unimpacted naturally occurring areas near the sites. 

 
• Prepare PA/SI report in accordance with USEPA Guidance - Improving Site Assessment: 

Combined PA/SI Assessments (USEPA 1999), and generally accepted procedures for 
characterization of abandoned mine sites and include results of previous studies. 

 
The PA/SI report outline was developed following the USEPA guidance referenced above, with 
guidance from the USFS Contracting Officer’s Representative (COR):  
 

• Section 1 provides the introduction and objectives of the PA/SI; 
• Section 2 provides the site background, including history, features, geographic setting, 

and results of PA research; 
• Section 3 describes the SI field work and sampling; 
• Section 4 presents the decision parameters; 
• Section 5 presents the analytical results of the study; 
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• Section 6 addresses migration exposure pathways and targets;  
• Section 7 provides conclusions and recommendations; and 
• Section 8 provides references used in developing the report. 

 
• Appendix A provides a PA/SI checklist based on USEPA guidance; 
• Appendix B features the PA Supporting Information and results of database searches;  
• Appendix C provides the laboratory analytical reports; and  
• Appendix D presents the analytical data validation and verification. Appendix E provides 

photographs from the SI.   
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2. SITE BACKGROUND 
 
2.1 Site Location  
 
The Site is located in  SE ¼, SW ¼, Section 31, T43N R7W and NE1/4, NW1/4, Section 6, T42N, 
R7W in Ouray County, Colorado. Regional and site location maps are shown in Figures 2-1 and 2-
2. The general latitude and longitude for the Site vicinity is 37.9337, -107.68266.  Directions to 
the Irene Mine area are as follows: 
 

• From Ouray, Colorado, go south on Colorado Highway 550 approximately 8 miles toward 
Ironton; and  

• The Irene Mine is approximately three quarters of a mile south of Ironton on the west 
side of Highway 550 near the Richmond Pass Trail Head.  

 
2.2 Mining Claim Evaluation 
 

2.2.1 Mineral Resource Data System Evaluation 
 
The United State Geological Survey (USGS) Mineral Resources Data System (MRDS) identifies the 
Irene Mine as Record ID 10008365, a molybdenum mine of “D” grade. The “D” grade refers to 
the general characteristics of the MRDS record for the Irene Mine, indicating that the information 
is not highly detailed and may contain defects such as a lack of bibliographic references. The 
characteristics of the MRDS record for the Irene Mine indicate: 
 

• There may be one to two records indicating geological context of the deposit; 
• No records describing economic aspects of the Irene Mine, including operations and 

workings; 
• No comments categorized as development, production, workings, and other economic 

factors; and 
• One reference likely to indicate locatable information resources. 

 
The one reference listed by MRDS is Worcester, 1919 Molybdenum Deposits of Colorado. 
Colorado Geological Society Bulletin No. 14. This reference contained the following complete 
description of the Irene Mine: 
 

“Messrs. G.C. McGee, of Ironton, and A.E. Ackerson, of Ouray, have a 
molybdenum claim, the Irene, which is situated about a half-mile north of Ironton, 
400 feet above and parallel to the creek. The county rock is the Silverton volcanic 
series. It is cut by a quartz vein, which is from one to two feet wide, and which 
carries pyrite, traces of gold and silver, 7 percent lead and small amounts of 
molybdenite. The vein dips at a high angle to the west and strikes north and south. 
The molybdenite is fine-grained and is intimately mixed with quartz. Considerable 
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molybdenite is found in soft streaks in the vein, especially along the walls, and 
highly mixed with quartz.”  
 
“The vein has been opened by a tunnel for 50 feet. The vein is very variable in 
thickness and the ore in the vein is variable in amount. Samples of the whole vein 
are said by Mr. McGee to have assayed 1 percent molybdenite, but samples 
furnished by him to the Survey only assayed 0.364 percent. On account of so small 
a vein, and ore of this grade, it is probable that the vein cannot be successfully 
worked for the molybdenite alone. If the lead ore is rich enough and a suitable 
process devised for the economical separation of the lead and the molybdenite, it 
may be that the property can be worked for a profit.” 
 

The MRDS ID is D000453, and the Irene Mine was alternately or previously known as the Jumbo 
No. 2 Mine. Molybdenum was the primary commodity listed for this mine, hosted in volcanic rock 
(aphanitic). The development status is categorized as “Occurrence”. The Irene Mine is described 
in MRDS as not significant.  The complete MRDS information for the Irene Mine is included in 
Appendix B. 
 

2.2.2 Current Mining Claims Evaluation 
 
Active, pending and closed mine claims were evaluated using the US Bureau of Land 
Management (BLM) Legacy Rehost 2000 (LR2000) online data management system 
(https://reports.blm.gov/content/lr2000/about/) to determine if active mining claims are 
located within the Meridian, Township, Range and Section (MRTS) of the Irene Mine. Mining 
claims reports available through the LR2000 system pertain to unpatented claims on federal land 
and provide information on mining claim names, claimant name and address, and approximate 
location (typically at a quarter section scale) of the claim.  
 
The Site includes portions of two MRTS locations (see Section 2.1); both were queried via the 
LR2000 Public Mine Claims Geographic Index Report system. Findings are summarized below. 
 

• “Irene” and “Jumbo” were not among the claim names listed within the MRTS locations 
of the Site. 

• The following active claims were identified in the NW ¼ of S06 T42N R7W, one of the two 
quarter sections in which the Site is located: 

o Elsie No. 5 
o Mayflower No. 3 

• No active claims were identified in the SW ¼ of S31 T43N R7W, the other quarter section 
in which the Site is located. 

 
The serial register page for the active Elsie No. 5 claim indicates that the claim encompasses 20.66 
acres that are located in portions of the NE and SE quarters of Section 1 in T42N R8W, along with 
the NW ¼ of Section 6 in T42N R7W, where the site is located. Additional information about the 
location and activity associated with the claim is not available.  

https://reports.blm.gov/content/lr2000/about/
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The serial register page for the active Mayflower No. 3 claim indicates that the claim 
encompasses 20.66 acres that are located in the NE ¼ of Section 1 in T42N R8W, the SE ¼ of 
Section 36 in T43N R8W, and the NW ¼ of Section 6 in T42N R7W, where the site is located. 
Additional information about the location and activity associated with the claim is not available. 
 
The LR2000 geographic index report for the two queried MRTS locations, along with the serial 
register pages for the Elsie No. 5 and Mayflower No. 3 claims, are shown in Appendix B. 
 
2.3 Environmental Setting  
 

2.3.1 Climatology 
 
Climatology data were researched at the USDA Natural Resources Conservation Center (NRCS) 
website interactive map that features SNOTEL Station #538 (Idarado) at 9,800 feet above mean 
sea level (AMSL) within approximately 1,000 feet southeast of the Irene Mine (Figure 2-3).    
 
The Snotel data indicates that the snow-adjusted average annual precipitation accumulation 
between 1981 and 2019 at this site was 32.5 inches. The lowest snow-adjusted precipitation year 
was 1989 (20.5 inches), and the highest snow-adjusted precipitation year was 1983 (43.2 inches). 
Snotel precipitation data for the Idarado site for the period October 2019 through October 2020 
are presented graphically on Figure 2-5. 
 
Average air temperature between 1987 and 2019 ranged from a minimum of 25 ° F in 1991 to a 
maximum of 39 ° F in 2012.  The overall average temperature over this period was 35.5 ° F.   
 

2.3.2 Topography and Hydrology 
 
The Irene Mine is situated at approximately 10,000 feet AMSL along eastern flank of Hayden 
Mountain between Mcintyre Gulch to the southwest and Monument Gulch to the northeast.  The 
Site is situated along Highway 550, within the Red Mountain Creek valley. Steep mountainous 
terrain is located both to the east and west of the Red Mountain Creek valley with nearby peaks 
up to 13,000 feet AMSL. Google Earth® imagery also indicates a large historical avalanche slide 
area located approximately 2,000 feet southwest of the Irene Mine. The USGS Ironton, Colorado 
Quadrangle (Figure 2-3) indicates that there are several steep gulches in the vicinity of the Irene 
Mine that flow into Red Mountain Creek from both the east and west sides of the valley, though 
the Site is located along a minor ridge and not within a local draw.  The Site is located along the 
western edge of Highway 550, and a small culvert allows stormwater to flow from the Site to the 
east where a 0.65 acre Freshwater Forested/Shrub Wetland habitat is classified as a PSS1B, 
palustrine, scrub-shrubs of broad-leaved deciduous trees and saplings, that is seasonally 
saturated.  Approximately 0.7 miles downgradient along Red Mountain Creek is Ironton Park 
wetlands consisting of Freshwater Forested Shrub Wetlands, Freshwater Emergent Wetlands, 
and Freshwater Ponds, including the 16.7 acre Crystal Lake.  Within the 15 mile distance 
downgradient form the Site, Red Mountain Creek and the Uncompahgre River are classified as 
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R3UBH, an upper perennial river system characterized by high gradients and some flow expected 
throughout the year. 
 
Red Mountain Creek flows northeast as a tributary to the Uncompahgre River, located 
approximately 4 miles north of the Irene Mine.  
 

2.3.3 Geology and Mineralogy 
 
The Geologic Map of the Ironton Quadrangle (USGS 1964, Figure 2-6) shows that Quaternary-
aged alluvial cone deposits associated with Red Mountain Creek are the youngest unit in the 
vicinity of the Irene Mine. These deposits are underlain by the Miocene-aged Burns Formation, a 
member of the Silverton Volcanic Group. The Burns formation is described as medium to dark 
thick massive flows and flow breccias, tuffs, and fluidal-banded flows of mainly rhyodacitic 
composition. Three vertical faults are mapped in the Burns Formation in the vicinity of the Irene 
Mine.  Two of the faults are aligned north-south parallel to Red Mountain Creek, and one fault is 
aligned east west (USGS, 1964).  
 
On a regional scale, the Irene Mine is situated on the northwest side of the San Juan caldera, 
where Miocene-aged volcanic flows were deposited unconformably against the steep slopes of 
the caldera wall (USGS, 1973). The caldera subsidence preceded the volcanic flows. The San Juan 
caldera spans approximately 20 kilometers, and is amongst the major calderas (Uncompahgre, 
Silverton, and Lake City) in the western San Juan Mountains. The sequence of mid-Cenozoic 
volcanic events in the western San Juan Mountains is closely analogous to that elsewhere in the 
San Juan volcanic field. The Lake Fork, Picayune, and San Juan Formations were erupted from a 
cluster of central volcanoes from 35 to 30 million years ago, when dominant activity shifted to 
more silicic ash-flow eruptions with accompanying caldera collapses. The Uncompahgre and San 
Juan calderas, each about 20 km across, formed mainly from eruption of the 28 million years old  
Sapinero Mesa Tuff. Collapse occurred concurrently with eruption, and intra-caldera tuffs 
accumulated to a thickness of more than 700 m. Both calderas were resurgently domed together; 
the northeast-trending Eureka graben formed along the distended crest of that dome. The 
Uncompahgre caldera was then flooded by several 27 to 28 million years old ash-flow sheets 
from easterly sources, and also by one apparently erupted from the Silverton caldera nested 
within the older San Juan caldera. 
 
Mineralization related to the different ash-flow calderas in the San Juan field occurred mostly 
late in the local cycle, during and spatially associated with post-subsidence magmatic activity. 
The activity typically emplaced lavas and intrusives along ring fractures and outward-extending 
radial fractures of the calderas and was related in time and space to the mineralization. These 
generalizations seem valid for the individual calderas in the western San Juan Mountains, but the 
multiple caldera cycles resulted in several periods of mineralization (USGS, 1973). 
 
The western San Juan Mountains are one of the major mineralized areas in the Rocky Mountain 
region, with about one-half billion dollars total metal production in the last 100 years (USGS, 
1973). The geology of this region has been studied intensively for many years. Geologic folios 
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date back to 1899 and were among the first studies anywhere to determine detailed stratigraphic 
relations in propylitically and hydrothermally-altered Tertiary volcanic rocks (USGS, 1973). 
 
2.4 Sensitive Species Assessment 
 
The US Fish and Wildlife Service (USFWS) Environmental Conservation Online System (ECOS) was 
used to identify potential sensitive species for the study area, including the Uncompahgre  
National Forest (see Appendix B).  The study area evaluated consisted of approximately 3 square 
miles of the Uncompahgre National Forest surrounding the Irene Mine. The complete ECOS 
report for this area is provided in Appendix B. 
 
The ECOS system identified the following endangered and/or threatened species (one mammal 
species, one bird species, and four fish species) associated with this area: 
 

• Canada Lynx (Lynx canadensis) – Threatened. Note: There is final critical habitat for this 
species. The area of study is outside the critical habitat. 

• Mexican Spotted Owl (Strix occidentalis lucida) – Threatened. Note: There is final critical 
habitat for this species. The area of study is outside the critical habitat. 

• Bonytail (Gila elegans) – Endangered. Note: There is final critical habitat for this species. 
The area of study is outside the critical habitat. 

• Colorado Pikeminnow (squawfish – Ptychocheilus Lucius) – Endangered. Note: There is 
final critical habitat for this species. The area of study is outside the critical habitat. 

• Humpback Chub (Gila cypha) – Endangered. Note: There is final critical habitat for this 
species. The area of study is outside the critical habitat. 

• Razorback Sucker (Xyrauchen texanus) – Endangered. Note: There is final critical habitat 
for this species. The area of study is outside the critical habitat. 

 
In addition, ECOS recognized the following birds because they occur on the USFWS Birds of 
Conservation Concern (BCC) list or warrant special attention in the vicinity of the Irene Mine. 
These birds include: 
 

• Black Swift (Cypseloides niger) – This is a BCC throughout its range in the continental US 
and Alaska. 

• Brewer’s Sparrow (Spizella breweri) – This is a BCC only in particular Bird Conservation 
Regions (BCRs) in the continental US. 

• Rufous Hummingbird (Selasphorus rufus) - This is a BCC throughout its range in the 
continental US and Alaska. 

• Virginia’s Warbler (Vermivora virginiae) - This is a BCC throughout its range in the 
continental US and Alaska. 

 
The complete ECOS report in Appendix B addresses the probability of presence of these birds in 
the Irene Mine vicinity. 
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In addition to the USFWS ECOS system, the USFWS National Wetlands Inventory (NWI) of surface 
waters and wetlands was queried to evaluate the presence of wetlands and aquatic habitats in 
the vicinity of the Site subject to regulation under Section 404 of the Clean Water Act. Outputs 
from NWI are shown in Figure 2-5. A 0.65-acre, seasonally saturated freshwater forested/shrub 
wetland habitat (classification PSS1B) is located approximately 200 feet to the south of the Site; 
this wetland appears to be connected to Site drainage via a highway culvert (see Section 3.1). 
Additionally, 0.38-acre freshwater forested/shrub wetland (classification PEM1B) is located 
approximately 1000 feet northeast of the Site. Red Mountain Creek, located approximately 550 
feet to the south of the Site, is classified as a R3UBH Riverine habitat, indicating a high gradient, 
unconsolidated bottom, permanently flooded riverine system. 
 
2.5 Known or Suspected Contaminant Sources 
 
Suspected contaminant sources include the Irene Mine adit and the two waste piles shown on a 
site feature map presented in Figure 2-8. The results of previous investigations are addressed in 
Section 2.6. Section 3 provides the details of sampling and waste pile volume estimates 
performed on July 8, 2020.  
 
2.6 Records Review  
 
AI researched the following sources of records and data for the Irene Mine and summarized 
results of research below. 
 
2.6.1 USFS and Colorado Geological Survey AML Inventory  
 
AI researched for the Irene Mine location on the USFS and Colorado Geological Survey (CGS) 
interactive map of AML sites, identified on the Colorado Department of Public Health and 
Environment (CDPHE) AML Information Hub https://erams.com/map/.  This interactive map does 
not identify the Irene Mine by name and does not show the location of the mine adjacent to 
Colorado Highway 550. As shown on Figure 2-9, the Irene location is grouped with a number of 
vicinity locations titled “Adits and Prospect Pits North of McIntyre Gulch, USFS-CGS AML 
Inventory.” 
 
The same information hub contains a Colorado AML Water Quality Information feature. Figure 
2-9 shows the vicinity of the Irene Mine and Red Mountain creek indicating “Draining mines with 
recent investigation or restoration project in progress.”   
 

2.6.2 CDPHE Water Quality Assessment Map 
 
AI conducted online research of the CDPHE Water Quality Control Division Geographic 
Information Systems (GIS) Map of stream segmentation for the nearest surface water body (Red 
Mountain Creek) and downstream stream segments within a 15-mile radius of the Site.   In 
addition, AI researched the 2020 Colorado Integrated Water Quality Monitoring and Assessment 

https://erams.com/map/
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Report (IR) (CDPHE 2020) for these segments. These stream segments are shown on Figure 2-10 
and summarized below in order of proximity to the Site.  
 

• The nearest surface water body to the Site is Red Mountain Creek, located approximately 
650 feet to the south of the Site waste piles, and approximately 450 feet to the south of 
a wetland area where discharge from the Site appears to terminate (see Section 3.0). 
o Identification: COGUUN06b_A 
o IR Category: 1. All attaining 
o Aquatic Life Tier: None 
o Recreational Tier: N – No Primary Use (i.e., not suitable or intended for recreational 

activities where the ingestion of small quantities of water is likely to occur (e.g., 
swimming, rafting, kayaking, tubing, windsurfing, water-skiing, and frequent water 
play by children)) 

o Miles: 8.3 
o Aquatic Life Use: NA – not appliable 
o Recreational Use: F – Fully supporting 
o Agricultural Use: F – Fully supporting 
o Water Supply Use: NA – not applicable 
o The segment is not listed among specific segments requiring Total Maximum Daily 

Loads (TMDLs).  
 
• Red Mountain Creek discharges to the mainstem of the Uncompahgre River, classified as 

segment COGUUN03a_A, approximately five miles downstream of the Site. 
o Identification: COGUUN03a_A 
o IR Category: 5. 303(d) 
o Aquatic Life Tier: C1-Class 1 Cold Water Aquatic Life 
o Recreational Tier: E – Existing Primary Contact Use 
o Miles: 3.3 
o Aquatic Life Use: N – not supported 
o Recreational Use: F – Fully supporting 
o Agricultural Use: F – Fully supporting 
o Water Supply Use: N – not supported 
o Affected uses in this segment are impacted by dissolved zinc (aquatic life use), pH 

(aquatic life use), and dissolved manganese (water supply use) 
 

• The mainstem of the Uncompahgre River downstream of the confluence with Cascade 
Creek is classified as segment COGUUNO3b_A, located approximately 8.3 miles 
downstream of the Site. 
o Identification: COGUUN03b_A 
o IR Category: 5. 303(d) 
o Aquatic Life Tier: C1-Class 1 Cold Water Aquatic Life 
o Recreational Tier: E – Existing Use 
o Miles: 2.6 
o Aquatic Life Use: T-TMDL 
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o Recreational Use: F – Fully supporting 
o Agricultural Use: F – Fully supporting 
o Water Supply Use: N – not supported 
o Affected uses in this segment are impacted by dissolved manganese (water supply 

use) 
 

• The mainstem of the Uncompahgre River downstream of the confluence with Dexter 
Creek is classified as segment COGUUNO3c_A, located approximately 10.9 miles from the 
Site. 
o Identification: COGUUN03c_A 
o IR Category: 5. 303(d) 
o Aquatic Life Tier: C1-Class 1 Cold Water Aquatic Life 
o Recreational Tier: E – Existing Primary Contact Use 
o Miles: 10.9 
o Aquatic Life Use: T-tmdl 
o Recreational Use: F – Fully supporting 
o Agricultural Use: F – Fully supporting 
o Water Supply Use: N – not supported 
o Affected uses in this segment are impacted by dissolved manganese (water supply 

use) 
  
A direct surface water pathway from the Site to Red Mountain Creek and downstream segments 
was not identified during this SI; however, a potential surface water pathway was identified from 
the Site to a down-gradient wetland (see Section 3.1) located approximately 450 feet to the north 
of Red Mountain Creek. No evidence was identified to suggest the wetland is tributary. 
Therefore, surface water samples collected from the Site were compared to CDPHE Water Quality 
Control Commission (WQCC) Regulation 31 narrative standards as required for non-tributary 
wetlands, as opposed to site-specific stream segment screening levels. 
 

2.6.3 Superfund Enterprise Management System (SEMS) (Formerly CERCLIS) 
 
In accordance with USEPA Guidance, Improving Site Assessment: Combined PA/SI Assessments 
(USEPA 1999), the Combined PA/SI Assessment Checklist includes whether the subject Sites 
appear in the Comprehensive Environmental Response, Compensation and Liability Information 
System (CERCLIS). USEPA has recently replaced CERCLIS with the Superfund Enterprise 
Management System (SEMS), which houses former CERCLIS data. A SEMS search for archived and 
active sites in Ouray County, Colorado was made via the USEPA SEMS database, found at: 
https://www.epa.gov/enviro/sems-search. The Irene Mine was not listed in SEMS, and there 
were no SEMS sites identified within a mile of the Irene Mine. 
 

2.6.4 Colorado Division of Water Resources – Well Survey 
 
AI researched the Colorado Division of Water Resources (CDWR) interactive map 
https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer for permitted groundwater 

https://gis.colorado.gov/dnrviewer/Index.html?viewer=mapviewer
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wells and/or permit applications within a four-mile radius of the Irene Mine. Sixteen well 
permit applications were identified within this radius; however, none of them were in a down-
gradient position from the Site (Figure 2-11). 
 
2.7 Previous Investigations 
 
The Irene Mine was previously investigated by the USEPA in September 2019. The media 
investigated and results are summarized below. The USEPA Pre-CERCLA investigation report and 
laboratory quality assurance/quality control report is shown in Appendix C.   
 
During the September 2019 sampling effort, USEPA collected X-Ray Fluorescence (XRF) 
measurements and five discrete grab samples from waste pile 1 (WP1). Composite samples were 
collected from both WP1 (IRN-SO-MP01-1) and waste pile 2 (WP2, IRN-SO-MP02-01). Discrete 
and composite waste pile samples were analyzed for TAL metals. Additionally, the composite 
sample collected from WP1 underwent Synthetic Precipitation Leachate Procedure (SPLP) prior 
to TAL metals analysis for evaluation of soil leachability.  An additional background composite 
surface soil sample (IRN-SO-BKG-01) was collected from a background location located 
approximately 37 feet up-gradient from the northeast edge of WP1.   
 
Text Table 1 through Text Table 4 present metal results in waste pile soil composite samples (IRN-
SO-MP01-01 and IRN-SO-MP02-01) that exceed 3 times (3x) the same metal result in the 
background composite sample (IRN-SO-BKG-01), which is evidence of a manmade release 
(USEPA, 1992b). The metals in these tables are then compared to human health and ecological 
screening levels (SLs) that are described further in Section 4.0. To compare analytical results with 
human health and ecological SLs, exceedance factors (EFs) were calculated as follows: 
 

𝐸𝐸𝐸𝐸 =  
𝐶𝐶
𝑆𝑆𝑆𝑆

 

 
 where:  
 EF = Exceedance factor 
 C = Measured concentration 
 SL = Screening level 
 
In Text Table 1, nine metals results from WP1 (IRN-SO-MP01-01) exceeded the 3x background 
soil result with background exceedance factors ranging from 4.8 (iron) to 310 (lead).  However, 
only lead exceeded the human health SLs, by a factor of 50. 
 
Text Table 1. IRN-SO-MP01-01 Composite Waste Rock Soil Results for Analytes that Exceed 3x Background Soil in 
Comparison to Human Health Screening Levels 

Analyte 
Result 

(mg/kg) Flag 

BKG Soil 
Result 

(mg/kg) 
BKG 
EF 

Recreation 
SL (mg/kg)1 

 

Recreation 
SL EF 

 

Industrial 
SL 

(mg/kg)2 

Industrial 
SL EF 

 
Antimony 7.2 D 0.253 28 782 <0.1 470 <0.1 
Cadmium 11 D 0.535 21 1780 <0.1 980 <0.1 
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Copper 321 D 10.2 31 78200 <0.1 47000 <0.1 
Iron 49800 D 10300 4.8 1000000 <0.1 820000 <0.1 
Lead 40000 BD 131 310 800 50 800 50 
Mercury 0.5 D 0.03 17 271 <0.1 46 <0.1 
Selenium 9.98 JD 0.478 21 9780 <0.1 5800 <0.1 
Silver 47.6 D 0.265 180 9780 <0.1 5800 <0.1 
Zinc 4850 D 98.4 49 587000 <0.1 350000 <0.1 

1  Cox, 2017. BLM Technical Memorandum: Screening Assessment Approaches for Metals in Soil at BLM HazMat/AML Sites. United 
States Bureau of Land Management. September. 
2  USEPA 2020.  Regional Screening Levels (RSLs) – Generic Tables. Last updated May 2020.  
Values in red represent Background EF > 3 or SL EF > 1 
B = The analyte was detected in the sample as well as in the associated blank 
BKG = Background 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance Factor 
J = Laboratory quality control review indicates that this result is considered estimated 
mg/kg - milligrams per kilogram 
SL = Screening Level 
 
In Text Table 2, eight metals results from WP2 (IRN-SO-MP02-01) exceeded the 3x background 
soil result with background exceedance factors ranging from 5 (arsenic and cadmium) to 290 
(silver).  However, only lead exceeded both human health SLs, by a factor of 42, and arsenic 
exceeded only the industrial SL by a factor of 7.5. 
 
Text Table 2. IRN-SO-MP02-01 Composite Waste Rock Soil Results for Analytes that Exceed 3x Background Soil in 
Comparison to Human Health Screening Levels 

Analyte 
Result 

(mg/kg) Flag 

BKG Soil 
Result 

(mg/kg) 
BKG 
EF 

Recreation 
SL (mg/kg)1 

 

Recreation 
SL EF 

 

Industrial 
SL 

(mg/kg)2 

Industrial 
SL EF 

 
Antimony 37.5 D 0.253 150 782 <0.1 470 <0.1 
Arsenic 22.4 D 4.5 5 30.6 0.73 3 7.5 
Cadmium 2.73 D 0.535 5.1 1780 <0.1 980 <0.1 
Copper 74.9 D 10.2 7.3 78200 <0.1 47000 <0.1 
Lead 33800 BD 131 260 800 42 800 42 
Mercury 0.52 D 0.03 17 271 <0.1 46 <0.1 
Selenium 55.1 JD 0.478 120 9780 <0.1 5800 <0.1 
Silver 77.5 D 0.265 290 9780 <0.1 5800 <0.1 

1  Cox, 2017. BLM Technical Memorandum: Screening Assessment Approaches for Metals in Soil at BLM HazMat/AML Sites. United 
States Bureau of Land Management. September. 
2  USEPA 2020.  Regional Screening Levels (RSLs) – Generic Tables. Last updated May 2020.  
Values in red represent Background EF > 3 or SL EF > 1 
B = The analyte was detected in the sample as well as in the associated blank 
BKG = Background 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance Factor 
J = Laboratory quality control review indicates that this result is considered estimated 
mg/kg - milligrams per kilogram 
SL = Screening Level 
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In Text Table 3, in WP1 (IRN-SO-MP01-01 ) four metals exceeded the plants and invertebrates 
(P&I) SL with lead as the major risk driver (EF of 330) and seven metals exceeded the birds and 
mammals (B&M) SL with lead as the risk driver (EF of 3600). 
 
Text Table 3. IRN-SO-MP01-01 Composite Waste Rock Soil Results for Analytes that Exceed 3x Background Soil in 
Comparison to Ecological Screening Levels 

Analyte 
Result 

(mg/kg) Flag 

Background 
Soil Result 

(mg/kg) 

BKG 
EF P&I SL1 

(mg/kg) P&I EF 
B&M SL1 

(mg/kg) B&M EF 
Antimony 7.2 D 0.253 28 78 <0.1 0.27 27 
Cadmium 11 D 0.535 21 140 <0.1 0.36 31 
Copper 321 D 10.2 31 70 4.6 28 11 
Iron 49800 D 10300 4.8 NE NA NE NA 
Lead 40000 BD 131 310 120 330 11 3600 
Mercury 0.5 D 0.03 17 NE NA NE NA 
Selenium 9.98 JD 0.478 21 0.52 19 0.63 16 
Silver 47.6 D 0.265 180 560 <0.1 14 3.4 
Zinc 4850 D 98.4 49 120 40 46 110 

1   Available at: http://www.epa.gov/ecotox/ecossl/ , developed according to USEPA (2005) 
Values in red represent Background EF > 3 or SL EF > 1 
B = The analyte was detected in the sample as well as in the associated blank 
B&M = Birds & mammals 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance Factor 
J = Laboratory quality control review indicates that this result is considered estimated 
mg/kg - milligrams per kilogram 
NA – Not applicable 
NE – Not established 
P&I = Plants & invertebrates 
SL = Screening Level 
 
In Text Table 4, in WP2 (IRN-SO-MP02-01 ) four metals exceeded the P&I SL with lead as the major 
risk driver (EF of 280) and seven metals exceeded the B&M SL with lead as the risk driver (EF of 
3100). 
 
Table 4. IRN-SO-MP02-01 Composite Waste Rock Soil Results for Analytes that Exceed 3x Background Soil in 
Comparison to Ecological Screening Levels 

Analyte 
Result 

(mg/kg) Flag 

Background 
Soil Result 

(mg/kg) 

BKG 
EF P&I SL1 

(mg/kg) P&I EF 
B&M SL1 

(mg/kg) B&M EF 
Antimony 37.5 D 0.253 150 78 0.48 0.27 140 
Arsenic 22.4 D 4.5 5 18 1.2 43 0.52 
Cadmium 2.73 D 0.535 5.1 140 <0.1 0.36 7.6 
Copper 74.9 D 10.2 7.3 70 1.1 28 2.7 
Lead 33800 BD 131 260 120 280 11 3100 
Mercury 0.52 D 0.03 17 NE NA NE NA 
Selenium 55.1 JD 0.478 120 0.52 110 0.63 87 
Silver 77.5 D 0.265 290 560 0.14 14 5.5 

1   Available at: http://www.epa.gov/ecotox/ecossl/ , developed according to USEPA (2005) 

http://www.epa.gov/ecotox/ecossl/
http://www.epa.gov/ecotox/ecossl/
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Values in red represent Background EF > 3 or SL EF > 1 
B = The analyte was detected in the sample as well as in the associated blank 
B&M = Birds & mammals 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance Factor 
J = Laboratory quality control review indicates that this result is considered estimated 
mg/kg - milligrams per kilogram 
NA – Not applicable 
NE – Not established 
P&I = Plants & invertebrates 
SL = Screening Level 
 
Text Table 5 presents the SPLP results from WP1 (IRN-SO-MP01-01) compared to Safe Drinking 
Water Act (SDWA) maximum contaminant levels (MCLs) with a Dilution Attenuation Factor (DAF) 
of 20 applied (20x MCL). Lead exceeded the 20x MCL SL by a factor of 20.  
 
Text Table 5. IRN-SO-MP01-01 Waste Rock SPLP Results for Analytes that Exceed 3x Background Soil in Comparison 
to MCLs with 20x Dilution Attenuation Factor 

Analyte 
Result  
(ug/L) Flag 

20x MCL1 
(ug/L) 20x MCL EF 

Antimony* 60 U 120 0.5 
Arsenic* 10 U 200 <0.1 
Cadmium 39.1  100 0.39 
Copper 1040  26000 <0.1 
Lead 6090  300 20 
Selenium 35 UJ 1000 <0.1 
Silver 0.49 J NE NA 
Zinc 10800  NE NA 

1  USEPA Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations  
Values in red represent SL EF > 1 
*Result was undetectable, but detection limit was below applicable SL 
EF = Exceedance factor 
J = Result is considered estimated  
MCL = Maximum contaminant level 
ug/L = micrograms per liter 
SL = Screening level 
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown  
 
USEPA also collected a sample of the draining adit water (IRN-SW-A01-01) for analysis of total 
and dissolved metals.  No background water sample was collected for comparison due to the lack 
of surface water adjacent to the Site.  In Text Table 6 below, adit water results were compared 
to SDWA MCLs for human health evaluation. Lead, thallium, and cadmium exceeded their MCLs 
in the unfiltered sample, with lead as the risk driver, exceeding the MCL by a factor of 13. 
 
Text Table 6. IRN-SW-A01-01 Adit Water Results Compared to Human Health SLs 

Analyte Result (ug/L) Flag 
MCL1 

(ug/L) 
MCL EF 

 
Cadmium, Total 7.09 D 5 1.4 
Lead, Total 188 D 15 13 
Thallium, Total* 5 U 2 2.5 
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1  USEPA Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations  
Values in red represent SL EF > 1 
*Result was undetectable, but detection limit was below applicable SL 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance factor 
MCL - Maximum contaminant level 
ug/L - micrograms per liter 
SL = Screening level 
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown  
 
In Text Table 7, adit water results were compared to Colorado Department of Health and the 
Environment (CDPHE) chronic and acute water quality standards for freshwater aquatic life in 
Regulation 31, which are generally a function of hardness in units of mg/L calcium carbonate. 
Seven metals exceeded their hardness based SL, with lead (EF of 34) and aluminum (EF of 98) as 
the risk drivers.  
 
Text Table 7. IRN-SW-A01-01 Adit Water Results Compared to Ecological SLs 

Analyte 
Result 
(ug/L) Flag 

Site-specific 
Chronic SL 1 Chronic EF  

Site-specific 
Acute ESV1  Acute EF  

Aluminum, Total 8520  87 98 8500 1 
Cadmium, Dissolved 6.88  0.7 9.8 3 2.3 
Copper, Dissolved 66.3  16 4.2 25 2.6 
Iron, Total 8390  1000 8.4 NE NA 
Lead, Dissolved 177  5.2 34 130 1.3 
Silver, Dissolved* 0.5 U 0.24 2.1 6.4 <0.1 
Zinc, Dissolved 1760  220 7.9 290 6 
Hardness as CaCO3 195,000  NE NA NE NA 

1 Hardness-based value in accordance with Colorado Department of Public Health and Environment Water Quality Control 
Commission, 2018. Regulation No. 31 
Values in red represent SL EF > 1 
*Result was undetectable, but detection limit was below applicable SL 
D = Sample diluted prior to analysis; reported result is for undiluted sample 
EF = Exceedance factor 
J = Laboratory quality control review indicates that this result is considered estimated 
ug/L - micrograms per liter 
NA = Not applicable/Not analyzed 
SL = Screening level 
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown  
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3. SITE INSPECTION 
 
3.1 Site Inspection and Sampling 
 
Primary SI field work was performed on July 8, 2020 by Jeff Hart, AI Registered Geologist (RG), 
and John DeAngelis, AI Certified Professional Geologist (CPG). The SI was preceded by brief site 
visit on the same morning by Seth Ehret the USFS Government Technical Monitor (GTM) and 
Curtis Cross, the USFS Engineering and Minerals Staff Officer, to review the site conditions with 
AI personnel. Additional sampling occurred at Waste Pile 3 (WP3), on November 5, 2020 by Bryan 
Barrett, USFS Engineer and USFS COR.  
 
Descriptions of the Site adit and waste piles are provided in the sections below. In addition to 
these features, a highway culvert inlet is present approximately 116 feet to the southeast of 
Waste Pile 1. No surface flow was observed in the vicinity of the culvert at the time of the Site 
reconnaissance. However, Site topography suggests that surface runoff and/or seasonal 
increases to adit discharge from the Site would be directed to this culvert and then flow 
underneath the highway, through an approximately 220-foot outlet channel on the south side of 
Highway 550, and then to a wetland located approximately 450 feet to the north of Red Mountain 
Creek.  
 

3.1.1 Irene Adit Water and Sediment Sampling 
 
The adit portal is approximately 5 feet high with timbers holding a corrugated metal sheeting 
overhead. The portal is in poor condition and was not entered for health and safety 
considerations. It appears that the adit is collapsed inside the portal within approximately 12 to 
15 feet of the portal.  
 
The adit seep observed on July 8, 2020 was a nearly stagnant trickle, with flow too minimal to be 
measured. A sample of the water was obtained by digging a hole in front of the adit and allowing 
water to collect in a small depression lined with plastic. Sampling methods are described below. 
Sampling locations and identification numbers are shown on Figure 3-1. 
 
The adit water sample was identified as IR-DA-SWT-1 (total metals) and IR-DA-SWD-1 (dissolved 
metals). One duplicate sample was obtained, IR-DA-SWT-2 and IR-DA-SWD-2.  
 
Discrete (grab) sediment samples were collected co-located with surface water samples and 
included: 
 

• IR-DA-SD-1; and 
• Duplicate sample IR-DA-SD-2. 

 
The adit water sample was collected using a peristaltic pump and disposable tubing. The water 
sample for total metals was collected directly into 250 milliliter containers from the laboratory 
that were pre-preserved with nitric acid. Samples for dissolved metals were collected separately 
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and field-filtered using disposable 0.45 micron filters. The filtered dissolved metal samples were 
also preserved with nitric acid. 
 

3.1.2 Irene Adit Water Quality Measurements 
 
Water quality data measurements collected during sampling of the adit are summarized below: 
 

• pH: 3.04; 
• Temperature: 20.0 °C; 
• Specific Conductance: 887 microSiemens per centimeter (µS/cm); 
• Dissolved oxygen: 2.42 milligrams per liter (mg/L); 
• Oxidation Reduction Potential (ORP): 411.3 millivolts (mV); and 
• Turbidity: 2.52 Nephelometric Turbidity Units (NTU). 

 
The acidic pH measurement and ORP suggest that potential leaching of metals could occur under 
oxidizing conditions. The laboratory results for metals analysis are addressed in Section 5.  
 

3.1.3 Irene Soil Sampling 
 
Soil sampling performed for the Irene Mine included: 
 

• Background:  One composite background sample was collected (sampling methods are 
discussed below) from areas upgradient and appearing unaffected by remnant mine 
features. The sample was identified as IR-SS-BKG-1. 

• Waste Piles:  Two waste piles were identified during prior investigations.  Waste Pile 1 
(WP1) is located directly southeast of the adit and northwest of Highway 550.  Waste pile 
2  (WP2) is located approximately 225 ft southwest of the adit, also northwest of highway 
550.  The two waste piles are connected by a dirt road that is the parking area for the 
Richmond Pass Hiking trail.  WP1 had evidence of recent camping, including a fire ring 
adjacent to the adit.  A third waste pile, WP3, was identified by USFS for inclusion in this 
PA/SI in November 2020 located approximately 150 feet to the north of WP1. The 
following samples were collected: 
 

o WP1: One composite sample identified as IR-SS-WP1-1 
o WP1: One duplicate composite sample identified as IR-SS-WP1-2 
o WP2: One composite sample identified as IR-SS-WP2-1 
o WP3: One composite sample identified as IR-SS-WP3-1 
o WP3: One duplicate composite sample identified as IR-SS-WP3-2 

 
Both the background and surface soil composites were collected using the following methods in 
accordance with the project SAP: 
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• Composite samples consisted of a sample of at least 30 subsamples, roughly equally 
spaced, collected from the top three inches of soil in accordance with the USGS Sampling 
Strategy for the Rapid Screening of Mine-Waste Dumps on Abandoned Mine Lands (USGS, 
2000); and 

• For WP1 and WP2 composite samples, each composite sample was sieved in the field to 
<2 mm using a 10-mesh stainless steel sieve.  The >2 mm fraction was discarded on the 
waste pile, and the <2 mm fraction was retained for laboratory analysis. 

• The WP3 composite sample and duplicate were sieved at the analytical laboratory, with 
the <2 mm fraction retained for analysis. 

 
Per the SAP, in addition to the normal and duplicated samples collected above, the sampling 
program included collection of quality assurance/quality control (QA/QC) samples (matrix spike 
[MS] and matrix spike duplicates [MSD]). A summary of sample IDs, location descriptions, and 
QA/QC samples collected is shown in Table 3-1. 
 

3.1.4 Waste Pile Volume Estimates 
 
Volume estimates of the waste piles were surveyed on July 8, 2020 using a LTI Tripulse 360 laser 
range finder unit. Multiple survey shots of the toe of the waste pile and top (profile) of the waste 
pile were collected. The 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.   
 
The volume of WP1 was estimated at approximately 836 cubic yards (CY) and the volume of WP2 
was estimated at approximately 578 CY.  The volume estimate survey points and diagrams of the 
piles are provided in Appendix D. The volume of WP3 was not determined as part of this 
investigation. 
 
3.2 Sample Analyses, Sample Handling, QA/QC, and Documentation 
 

3.2.1 Analytical Methods 
 
Soil and sediment samples were analyzed for Target Analyte List (TAL) metals by USEPA Method 
6010. TAL Metals include: aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, 
chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury, nickel, potassium, 
sodium, selenium, silver, thallium, vanadium and zinc. In addition, Mercury was analyzed by 
USEPA Method 7471. 
 
In addition, Synthetic Precipitation Leaching Procedure (SPLP) extractions by Method 1312 from 
both WP1 and WP2 waste pile samples were analyzed for TAL metals to determine the 
leachability of TAL metals in these piles under natural conditions. The WP3 waste pile sample 
underwent SPLP analysis prior to analysis of arsenic, cadmium, copper, lead, and zinc. 
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Water samples (surface water from the draining adit) were analyzed for the list of TAL metals 
above, including total and dissolved metals. All TAL metals water samples were analyzed by 
USEPA Method 6010, and Mercury by USEPA Method 7470. Surface water samples were also 
analyzed for Hardness by USEPA Method 130.2.  
 

3.2.2 Sample Handling, Quality Control, Decontamination 
 
Discrete sediment samples were collected directly into certified pre-cleaned four-ounce glass jars 
provided by the laboratory. As indicated above, the composite soil samples from waste piles were 
collected in subsample increments at a minimum of 30 increments per composite sample. The 
bulk samples were double-bagged in Ziploc bags for delivery to the laboratory.   
 
Decontamination of equipment was limited to the stainless steel sampling spoons used to collect 
soil and sediment samples, and the 10-mesh stainless steel sieves. The spoons were sprayed with 
an Alconox® solution wash and distilled water rinse between collection of discrete and composite 
soil and sediment samples. The sieves were dry-brushed with stainless steel brushes and then 
cleaned with an Alconox® solution wash and distilled water rinse. 
 
All field samples were preserved in coolers on ice and maintained following chain-of-custody 
procedures per the SAP. The samples were maintained on ice until they were delivered to the 
project laboratory, Pace Analytical distribution center in Lakewood, Colorado, where the samples 
were re-packed with ice and shipped to Pace Analytical laboratory in Mt. Juliet, Tennessee. 
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4. DECISION PARAMETERS 
 
The purpose of CERCLA SI studies is to identify the nature of the potential risk to human health 
and the environment from COPCs and contaminants of potential ecological concern (COPECs). 
The initial screening step for determining COPCs and COPECs included compare results of 
environmental media samples to risk-based or technology-based screening levels (SLs) associated 
with standard human and environmental receptors in similar environments, including 
conservative exposure parameters associated with their anticipated exposure to each Site. If 
these conservative SLs are exceeded for a target contaminant in a media of concern, that 
contaminant will be carried forward in the COPC or COPEC screening process.  The second 
screening step for naturally-occurring constituents such as metals is to compare the constituent 
concentration to background concentrations.  If the constituent concentration exceeds 
background by a certain threshold, the constituent will be considered a COPC or COPEC. If the 
exposure pathway for a COPC or COPEC is potentially complete and not insignificant, a response 
action or further evaluation may be warranted. If future studies are conducted, consideration 
should include focused risk assessments that will characterize the extent of the risk of these 
COPCs and COPECs to receptors at the Site. The human and ecological risk criteria that were used 
to evaluate the Sites and prepare this PA/SI report are described in detail in the project Work 
Plan and Sampling and Analysis Plan (AI, 2020) and in the sections below. 
 
4.1 Human Health Screening Levels 
 
Human health screening for COPCs in surface soil/waste rock was conducted using the 
recreational exposure scenario and exposure parameters developed by Cox (2017) and the 
USEPA Industrial exposure scenarios and associated exposure parameters (USEPA, 2020a) as a 
more conservative scenario for comparison purposes.  Table 4-1 presents the SLs that were used 
for human health screening. 
 
Recreational visitors are the most common group of human receptors at the Irene Mine Site. This 
is a broad category that can cover a range of possible activities, including camping, hiking, 
hunting, biking, ATV riding, horseback riding, etc., all with somewhat different exposure profiles. 
Most USFS managed land, including the Irene Mine Site, has no formal use or access restrictions, 
so conservative, yet realistic, assumptions must be made regarding the frequency of recreational 
use. Cox (2017) has developed a set of recreational SLs for metals most commonly found at AML 
sites that account for the limited exposures associated with most recreational activities. The 
yearly recreational exposure frequency is assumed to be 14 days/year, based on the annual 
limitation of 14 days for camping on USFS and Bureau of Land Management (BLM) managed land. 
The exposure duration assumed for recreational visitors, 26 years, is the default exposure 
duration recommended by EPA for residents. It has been assumed that two years of the exposure 
occur as a child and 24 years as an adult; appropriate exposure parameters have been included 
in the calculations to account for these integrated age groups.  Due to the differing exposure 
scenarios that are evaluated, recreational SLs developed by Cox (2017) are higher than industrial 
SLs for TAL metals, with the exception of lead, which has an SL of 800 mg/kg under both scenarios 
(see Table 4-1). The identical value for lead in recreational and industrial SLs is due to the fact 
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that there is no consensus reference dose (RfD) or oral slope factor (SFO) for inorganic lead; 
therefore, SLs cannot be developed for this analyte in the same manner as other TAL metals. The 
industrial SL for lead has been developed using a USEPA Adult Lead Model based on blood-lead 
modeling and assumes chronic exposure to soil. For this reason, it is considered sufficiently 
conservative and is retained for the recreational SL in Cox (2017) and this PA/SI. 
 
Human health screening for COPCs in surface water were conducted using SDWA MCLs for total 
metals associated with acid mine drainage (AMD) features, also presented in Table 4-1.  
Additionally, both dissolved and total metal concentrations in surface were evaluated alongside 
USEPA Residential Tap Water Regional Screening Levels (RSLs). USEPA states that the decision to 
compare Tap Water RSLs with dissolved or total concentrations is a site-specific one (USEPA, 
2020b); in the case of this PA/SI both total and dissolved metals were evaluated for comparative 
purposes only and were not used in the selection of COPCs.  Where receiving streams are not a 
known or designated drinking water source, these screening levels are presented simply for 
comparative purposes.  As described in Section 2.5.2, no screening levels for metals are 
established for Segment 6b of Red Mountain Creek. According to CDPHE Regulation No. 35 – 
Classifications and Numeric Standards for Gunnison and Lower Dolores River Basins, Red 
Mountain Creek has been “found to be so severely impacted by past and current human activities 
that no metals numbers were assigned as standards and virtually no beneficial uses were in 
evidence to be protected.” 
 
4.2 Ecological Risk-Based Screening Levels 
 
Ecological screening of surface soil/waste rock results for COPECs was conducted using EPA 
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 screening for toxicity in sediments in water bodies was performed through NPS 
Screening Level Ecological Risk Assessment (SLERA) ESVs for freshwater sediment (NPS, 2018), 
which were developed from the following sources: 
 

o MacDonald et al. (2000); consensus-based threshold effect concentration (TEC) 
and probable effect concentration (PEC). 

o Ingersoll, et al. (1996); Threshold Effect Level (TEL) and Probable Effect Level (PEL) 
for total extraction of sediment (BT) samples from Hyalella azteca 28-day (HA28) 
tests. 

o Los Alamos National Laboratory (LANL) (2017); ECORISK Database (Release 4.1). 
 
Soil and sediment ecological SLs used in the assessment are shown in Table 4-2. 
 
A direct surface water pathway from the Site to Red Mountain Creek was not identified during 
this SI; however, a potential surface water pathway was identified from the Site to a down-
gradient wetland (see Section 3.1) located approximately 450 feet to the north of Red Mountain 
Creek. Therefore, surface water samples collected from the Site were compared to CDPHE Water 
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Quality Control Commission (WQCC) Regulation 31 Basic Standards and Methodologies for 
Surface Water (CDPHE 2018). These standards include hardness-dependent values for some 
analytes and varying requirements for total and dissolved concentrations that are outlined in 
Table 4-3 for acute toxicity and for chronic toxicity.  
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5. ANALYTICAL RESULTS  
 
This Section presents the analytical results for TAL metals in potentially mine-impacted surface 
soil, sediments, and surface water for the investigation samples collected on July 8, 2020 and 
November 5, 2020. Analytical results are described below and presented in Table 5-1 through 
Table 5-9. Laboratory data packages are provided in Appendix E and data quality is summarized 
in Appendix F. As in Section 2.7, EFs were calculated to compare analytical results with human 
health and ecological SLs. 
 
5.1 Surface Soil Results 
 
Background and waste pile sampling locations and protocols are described in Section 3.2.1 and 
are depicted in Figure 3-1. 
 

5.1.1 Waste Pile Surface Soil Comparison to Human Health Screening Levels 
 
Analytical results for the Site waste pile surface soil samples in comparison to human health SLs 
are shown in Table 5-1. A comparison of waste pile surface soil analytical results with human 
health SLs are summarized below. 
 
Recreational SLs were exceeded in waste pile samples for: 
 

• Lead (all waste piles), with EFs ranging from 17 in WP2 to 97 in WP3. 
 

USEPA Industrial SLs were exceeded in waste pile samples for: 
 

• Arsenic (all waste piles), with EFs ranging from 1.9 in WP1 to 6.4 in WP1; and 
• Lead (all waste piles), with an EFs ranging from 17 in WP2 to 97 in WP3. 

 
5.1.2 Comparison to Ecological Screening Levels 

 
Analytical results for the Site waste pile surface soil samples in comparison to ESVs are shown in 
Table 5-2. A comparison of waste pile surface soil analytical results with EPA SLs are summarized 
below. 
 
EPA B&M SLs were exceeded in waste pile samples for: 
 

• Antimony, cadmium, copper, lead, selenium, silver, and zinc;  
• At WP1, EFs ranged from 2.2  (silver) to 3000 (lead);  
• At WP2, EFs ranged from 3.3  (silver) to 1200 (lead); and 
• At WP3, EFs ranged from 3.9 (silver) to 7100 (lead). 

 
EPA P&I ESVs were exceeded in waste pile samples for: 
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• Arsenic, copper, lead, selenium, and zinc; 
• At WP1, EFs ranging from 12 (copper) to 280 (lead);  
• At WP2, EFs ranged from 1.1 (arsenic) to 110 (lead); and 
• At WP3, EFs ranged from 11 (copper) to 650 (lead). 

 
5.1.3 Comparison to Background 

 
Background surface soil concentrations are shown in Table 5-3. Site waste pile surface soil 
analytical results are shown in comparison to maximum background soil concentrations in Table 
5-4. USEPA Hazard Ranking System (HRS) guidance sets a threshold of 3x background to identify 
an observed release (1992b). A comparison of background metals results to the maximum waste 
pile soil metal results (normal and duplicate maximum) that exceeded either human health or 
ecological SLs are summarized below: 
 

• Cadmium exceeded background in all waste piles by factors ranging from 13 
(WP2) to 130 (WP3); 

• Copper exceeded background in all waste piles by factors ranging from 4.3 
(WP2) to 89 (WP1; 

• Lead exceeded background in all waste piles by factors ranging from 52 (WP2) 
to 300 (WP3); 

• Selenium exceeded background in all waste piles by factors ranging from 7.6 
(WP1) to 18 (WP2 and WP3);. 

• Silver exceeded background in all waste piles by factors ranging from 76 (WP1) 
to 200 (WP3); and 

• Zinc exceeded background in all waste piles by factors ranging from  13 (WP2) 
to 150 (WP3). 
 

The data provided above indicates that a release of TAL metals has been observed in WP1, WP2, 
and WP3 and that these metals also exceed one or more human health and/or ecological SLs.  

 
5.1.4 Leaching potential  

 
Waste pile soils underwent SPLP analysis (see Section 3.2.1) to evaluate their potential for 
leaching to groundwater. Results were compared to USEPA MCLs, with a 20x dilution attenuation 
factor (DAF) applied. Analytical results in comparison to 20x USEPA MCLs SL are shown in Table 
5-5 and summarized below. 
 

• Lead exceeded the 20x MCL in all waste piles ranging from an EF of 16 (WP3) to an EF of 
58 (WP2). 
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5.2 Sediment Results 
 
Sediment sampling locations and protocols are described in Section 3.1.2 and depicted in Figure 
3-1. Sediments were not compared to human health SLs because none were appropriate at the 
Site. 
 

5.2.1 Comparison to Ecological Screening Levels 
 
Analytical results for adit sediment samples in comparison to ecological SLs are shown in Table 
5-6. A comparison of sediment results with NPS SLERA ESVs is summarized below. 
 
NPS SLERA ESVs were exceeded in duplicate adit sediment samples IR-DA-SD-1/IR-DA-SD-2 for: 
 

• Copper, with EFs of 1.9 to 2.6; 
• Iron, with EFs of 7 to 8.6; 
• Lead, with EFs of 2.2 to 2.5; and 
• Selenium, with EFs of 4.8 to 7.2. 

 
Additionally, silver concentrations were below method detection limits (MDLs); however, MDLs 
for silver in adit sediment exceeded the NPS SLERA SL. 
 
The adit flow is not directly connected to an adjacent surface water body from which background 
sediments TAL metals could be compared; however, comparisons to TAL metal concentrations in 
background soil indicates an observed release (greater than 3x background) of copper, iron, and 
selenium. 
 
5.3 Surface Water 
 
Adit water sampling locations and protocols are described in Section 3.2.1 and are depicted in 
Figure 3-2. Duplicate adit water samples were collected from the on-site adit.  As discussed, adit 
water drainage was minimal and sampling required excavation of a small depression to allow 
water to seep in and become captured.  Total metal sample results may have been affected by 
this process.  
 

5.3.1 Dissolved Metals Comparison to Human Health Standards 
 
A comparison of dissolved metal concentrations in adit water with USEPA Tapwater SLs is shown 
in Table 5-7 and indicates the following: 
 

• Concentrations of dissolved cobalt, lead, and manganese exceeded USEPA Tapwater SLs 
in duplicate adit water samples, with EFs ranging from 3.6 (manganese) to 12 (lead). 

 
Additionally, dissolved arsenic and thallium were below MDLs; however, MDLs exceeded USEPA 
Tapwater SLs for these constituents. 
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5.3.2 Total Metals Comparison to Human Health Standards 

 
A comparison of total metal concentrations in adit water with USEPA Tapwater SLs and USEPA 
MCLs is shown in Table 5-8 and is summarized below. 
 

• Total concentrations of cobalt, lead, and manganese in adit water exceeded USEPA 
Tapwater SLs, with EFs ranging from 3.7 (manganese) to 12 (lead); and 

• Total concentrations of cadmium and lead exceeded USEPA MCLs, with EFs ranging from 
1.9 (cadmium) to 12 (lead). 

 
Additionally, total arsenic and thallium were below MDLs; however, MDLs for arsenic exceeded 
USEPA Tapwater SLs, and MDLs for thallium exceeded USEPA Tapwater SLs and USEPA MCLs. 
 

5.3.3 Surface Water Results in Comparison to Ecological Screening Values 
 
A comparison of metal concentrations in Site adit water compared to applicable ESVs is shown in 
Table 5-9 and summarized below. 
 
Hardness-based acute ESVs were exceeded for the following constituents in duplicate samples 
collected from Site adit water: 
 

• Cadmium, with an EF of 3 in both duplicate samples; 
• Copper, with an EF of 4 in both duplicate samples; 
• Lead, with EFs of 1.3 and 1.4, respectively, in the duplicate samples; and 
• Zinc, with an EF of 5.5 in both duplicate samples. 

 
Hardness-based chronic ESVs were exceeded for the following constituents in duplicate samples 
collected from Site adit water: 
 

• Aluminum, with an EF of 80 in both duplicate samples; 
• Cadmium, with an EF of 13 in both duplicate samples; 
• Copper, with EFs of 6.3 and 6.4, respectively, in the duplicate samples; 
• Iron, with an EF of 13 in both duplicate samples; 
• Lead, with an EF of 35 in both duplicate samples; and 
• Zinc, with an EF of 7.2 and 7.3, respectively, in the duplicate samples. 

 
Additionally, mercury, selenium, and silver were below MDLs; however, MDLs exceeded 
hardness-based chronic ESVs for these constituents. 
 
The adit flow is not directly connected to an adjacent surface water body from which background 
surface water TAL metals could be compared, therefore no background comparisons were made 
in this report.  The Red Mountain Creek Idarado Compliance Point was measured for comparative 
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purposes, but is not considered a pristine background location, being located downgradient from 
the Irene Adit and influenced by surface water outfall from multiple mining operations in the 
study area. 
 

5.3.4 Red Mountain Creek Idarado Compliance Point 
 
Red Mountain Creek is located approximately 700 feet to the south of the Site and is the nearest 
stream to the Irene Mine. A direct surface water pathway from the Site to Red Mountain Creek 
was not identified during this assessment; however, during periods of runoff or seasonal 
increases to adit discharge, drainage from the Site is believed to have a pathway through a 
highway culvert to a wetland located approximately 450 feet to the north of Red Mountain Creek. 
 
Impacts to Red Mountain Creek from historic mining activity are being addressed by the Idarado 
Mine (now Newmont Mining Corporation) after the State of Colorado filed suit against the 
company for natural resource damages under CERCLA. Remedial actions have occurred within 
the Idarado Natural Resource Damage Site (NRDS) since 1992. Among the performance 
objectives of Idarado NRDS remedial action was a 50% decrease in zinc loading in Red Mountain 
Creek. This objective was not achieved by 2012, and a Contingency Plan is currently being 
implemented to reduce zinc loading in the watershed (UWP, 2018). Additionally, a use 
attainability analysis (UAA) conducted on lower Red Mountain Creek, Champion Gulch, and 
Corkscrew Gulch by Colorado Water Quality Control Division (WQCD) in 2006 determined that 
these segments had been heavily impacted by cadmium, copper, lead, and zinc and did not meet 
regulatory thresholds to support aquatic life. Further, the 2006 UAA determined that full 
compliance with Idarado NRDS performance goals would not result in conditions that would 
support aquatic life in these segments (UWP, 2018). 
 
An Idarado NRDS compliance sampling point is located on Red Mountain Creek immediately 
downstream of the confluence with Corkscrew Gulch in a down-gradient position from the Site. 
As part of this assessment, AI collected a surface water sample from this compliance sampling 
point to provide contextual information about the water quality of the receiving stream. Total 
and dissolved metal results from the sampling point in comparison to human health screening 
levels are shown in Table 5-10 and Table 5-11, respectively. A comparison of Idarado compliance 
point surface water results with ecological screening values is shown in Table 5-12. 
 
5.4 COPC/COPEC Screening Results 
 
For the purposes of this PA/SI, contaminants are considered COPCs or COPECs for in soil samples 
if: 
 

1) The measured concentration exceeds an SL; and 
2) There was a directly observed release or the measured concentration exceeds the 

maximum background concentration by a factor of 3 (USEPA, 1992b). 
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A direct pathway between adit water and  sediment and other  surface water bodies was not 
observed at the time of the Site reconnaissance, and background surface water and sediment 
comparisons  could  not  be made.  Therefore,  contaminants  in  adit water  and  sediment were 
identified as COPCs or COPECs if the measured concentration exceeded an SL. 
 
Using these criteria, the following human health COPCs were identified, considering recreational 
camping and industrial use SLs for exposure to waste piles, and MCLs for exposure to adit water: 
 

 Lead in both waste pile surface soil (recreational and industrial use scenarios); and 
 Cadmium and lead in adit water (drinking water scenario). 

 
The following ecological receptor COPECs were identified: 
 

 Cadmium, copper, lead, selenium, silver, and zinc in waste pile surface soil (B&M and P&I 
receptors); 

 Copper,  iron,  lead,  and  selenium  in  adit  sediment  (freshwater  sediment  ecological 
receptors); and 

 Aluminum,  cadmium,  copper,  iron,  lead,  and  zinc  in  adit  water  (aquatic  ecological 
receptors). 

 

5.5 Quality Assurance/Quality Control 
 
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  E.  A  summary  of  the  data  validation  parameters  is  provided  as 
Appendix F. All data was determined to be useable for PA/SI decision‐making.   
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6. MIGRATION/EXPOSURE PATHWAYS AND TARGETS 
 
This section provides more detailed information on environmental pathways and preliminary 
data required to evaluate environmental hazards from Site contaminants in accordance with 
USEPA guidance for conducting PA/SIs (USEPA 1991, 1992a, and 1999). The information and data 
will support assessment of exposure pathways and whether potential risks are posed to human 
health or the environment based on current and future land use. 
 
Each identified exposure route is categorized as follows: 
 

• Complete (includes all of the following elements: chemical source(s), chemical release 
and transport mechanisms, routes of exposure, and human or environmental receptors). 

• Potentially complete (includes all of the following elements: chemical source(s), chemical 
release and transport mechanisms, potential routes of exposure, and potential human or 
environmental receptors). 

• Potentially complete but insignificant (exposure pathways identified as potentially 
complete, but not likely to pose a potential for adverse effects). 

• Incomplete (exposure pathways that are not complete and therefore will not affect 
receptors). 

 
6.1 Human Health and Ecological Compounds of Potential Concern 
 
TAL metals are the contaminants that are anticipated to be present at the Sites based on mining 
activities and Site features, such as waste rock piles. As the native material is removed from the 
ground and crushed, its metals can become available to Site receptors via direct exposure, 
indirect exposure via ingestion of metals that uptake or bioaccumulate into food resources, and 
including exposure to metals via erosion into receiving streams. Additionally, more surface area 
is available from which metals can be leached into groundwater and receiving streams. Further, 
when native sulfide minerals are exposed to air and oxygenated water, acidic water is generated, 
enhancing metal dissolution and exposure to aquatic life. 
 
In Section 5, concentrations of TAL metals in WP1, WP2, and WP3 were compared to recreational 
and industrial SLs and relevant ecological SLs. TAL metals that exceeded SLs were then compared 
to 3x background concentrations in soil to define a release. TAL metals that exceeded SLs and 3x 
background are considered COPCs and/or COPECs for WP1, WP2, and WP3. Based on this 
evaluation: 
 

• Lead is a COPC for waste pile soil; and 
• Cadmium, copper, lead, selenium, silver, and zinc are COPECs for waste pile soil. 

 
In Section 5, concentrations of TAL metals in sediments were compared to ecological SLs for 
freshwater aquatic receptors.  TAL metals that exceeded ecological SLs were compared to 3x 
background concentrations in soil because no upgradient sediments were available in the study 
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area. TAL metals that exceeded relevant SLs and 3x background are considered COPECs for 
sediments. Based on this evaluation: 
 

• No COPCs were identified; and 
• Copper, iron, and selenium are COPECs for adit sediments. 

 
In Section 5, concentrations of TAL metals in adit water in total (unfiltered) and dissolved 
(filtered) aliquots were compared to tapwater RSLs and MCLs for human receptors, and relevant 
ecological SLs for aquatic receptors.  No background comparisons were made because there are 
no appropriate background surface water sources in the study area. TAL metals that exceeded 
SLs are considered COPCs and/or COPECs in adit water. Based on this evaluation: 
 

• Cadmium, cobalt, lead, and manganese are COPCs in adit water; and 
• Aluminum, cadmium, copper, iron, lead, and zinc are COPECs in adit water. 

 
6.2 Soil Pathway 
 
The human receptors that could be exposed to Site contaminants via surface soil exposure 
pathways include recreational visitors, including campers; and Site workers, including USFS 
personnel and their contractors. An industrial exposure scenario is not applicable to these Sites.  
The primary exposure pathways for both human receptors are direct dermal contact, incidental 
ingestion, and inhalation of wind-blown particles of soil. Lead was identified as a COPC in waste 
pile soils. 
 
Ecological receptors, such as birds, mammals, plants and invertebrates could also be exposed to 
waste pile soils at the Site. Plants and invertebrates at the Sites are directly exposed to 
contaminants in the soil, and birds and mammals may then eat the plants and invertebrates. 
Burrowing mammals may also come in contact with subsurface soil at the Sites. Cadmium, 
copper, lead, selenium, silver, and zinc were identified as COPECs in waste pile soils. 
 
Based on the assessment of surface soil in waste piles at the Sites, the surface soil exposure 
pathways are: 
 

• Complete and significant for USFS workers and recreational visitors (Campers) at the Site; 
and 

• Complete for ecological receptors at the Site. 
 
6.3 Sediment Pathway 
 
At AML sites, waste rock and soil resulting from the erosion of waste rock has the 
potential to migrate to downgradient streams, via gravity and surface water run-off to 
become sediments in the probable point of entry (PPE) stream beds directly adjacent to 
the site.  In many cases, PPE streams collect surface water and sediments directly from 
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the mine site via overland sheet flow during flooding or adit water flow.  Sediments in the 
PPE stream are then transported to receiving streams during high seasonal flow periods, 
such as storm events and spring snowmelt seasonal actions. Contaminants are 
transported in these particles to the stream beds and may adversely affect the aquatic 
and benthic habitat. No appropriate human health SLs were identified, and the potential 
for human exposure to sediment at the Sites is considered insignificant.  
  
At the Irene Mine Site, as discussed in Section 5.4, copper, iron, lead, and selenium were 
identified as COPECs in adit sediment.  A PPE drainage and highway culvert inlet are present to 
the southeast of Waste Pile 1 (see Section 3.1), with surface runoff or seasonal increases in adit 
discharge from the Site likely to result in the transport of Site sediments through the culvert 
beneath Highway 550 before depositing in a wetland located approximately 450 feet from Red 
Mountain Creek.  
 
Based on this assessment, the sediment pathway is: 
 

• Potentially complete but insignificant for USFS workers and recreational visitors; and 
• Potentially complete and significant for ecological receptors. 

 
6.4 Surface-Water Pathway 
 
The adit seep observed on July 8, 2020 was a nearly stagnant trickle, with flow too minimal to be 
measured and did not migrate offsite. However, a PPE drainage and highway culvert inlet are 
present to the southeast of Waste Pile 1 (see Section 3.1). Observation of topography at the Site 
suggests that runoff events or seasonal increases to adit discharge would likely result in surface 
water flow from the Site traveling through the culvert beneath Highway 550 before depositing in 
a wetland located approximately 450 feet from Red Mountain Creek.  
 
Cadmium and lead exceeded USEPA MCLs in adit water and were identified as COPCs. Aluminum, 
cadmium, copper, iron, lead, and zinc exceeded ecological SLs in adit water and were identified 
as COPECs. While human and ecological SL exceedances were noted in this assessment, USEPA 
MCLs apply to drinking water scenarios, and the ingestion of adit, PPE drainage, or wetlands 
surface water by human receptors is considered unlikely.  Based on this assessment, the surface-
water pathway is: 
 

• Potentially complete but insignificant for USFS workers and recreational visitors; and 
• Potentially complete and significant for ecological receptors.   

 
6.5 Groundwater Pathway 
 
As indicated in Section 2.5.3, no records of groundwater wells were identified in proximity of the 
Site. During the SI, no wells were observed at the Site, and no groundwater samples were 
collected. Based on this assessment, the groundwater pathway is: 
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• Incomplete for human receptors; and 
• Incomplete for ecological receptors.  

 
6.6 Air Pathway 
 
Airborne dust samples for the evaluation of the air pathway were not collected because no dust- 
generating activities are currently taking place at the Site that would impact current receptors. 
Under current Site use conditions, it is unlikely that soil from the waste piles will be disturbed 
and become airborne. Lead was identified as a COPC in waste pile surface soils, and cadmium, 
copper, lead, selenium, silver, and zinc were identified as COPECs in waste pile soils. These 
contaminants may be an airborne dust concern for human and ecological receptors if dust-
generating activities or weather conditions are present at the Sites. Based on this assessment, 
the air pathway is: 
 

• Potentially complete for human receptors; and 
• Potentially complete for ecological receptors. 

 
Air monitoring would be needed during dust-generating activities to determine if this pathway is 
significant.  
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7. CONCLUSIONS AND RECOMMENDATIONS 
 
In accordance with the USFS SOW, AI has conducted a PA/SI for the Irene Mine on the 
Uncompahgre NF in Ouray County, Colorado. This PA/SI entailed a PA that included historical and 
database research and an SI that included samples of surface soil, sediment, and surface water 
for chemical analysis of TAL metals. The chemical analytical results were compared to risk-based 
and technology-based human and ecological health screening levels. As stated in Section 1.0, the 
primary objective of the PA/SI is to determine whether there have been releases of hazardous 
substances warranting a cleanup action under CERCLA (following EPA guidance for PA/SIs and 
the USFS SOW). Based on the information and data collected, the conclusions and 
recommendations of the PA/SI follow. 
 
7.1  Waste Pile Surface Soil 
 
At the Irene Mine Site, analytical results for mine-impacted waste pile soils at the Site indicate 
the following: 
 

• Lead is a COPC in waste pile soil at the Site, and the pathway is complete and significant 
for Site workers and recreational visitors and ecological receptors; and 

• Cadmium, copper, selenium, silver, and zinc are COPECs in waste pile soil at the Site, and 
the pathway is potentially complete for ecological receptors. 

 
In addition, the Site is located at the trail head for hikers and is available for non-permitted 
camping on USFS managed land.  A fire pit was observed within the sampled area of WP1 during 
the July 2020 field effort and similar evidence of camping at the Site has been observed 
historically.  Finally, the Site is available for ecological receptors to forage, though very little 
vegetation is observed on WP1, WP2, and WP3, indicating poor quality for ecological habitation.  
 
Based on these findings, there is evidence of an observed release and of human recreational 
exposure to toxic heavy metal concentrations in waste pile soil at the Site. Waste pile soils likely 
present a significant risk to human health and the environment for direct exposure at the Site 
and may be transported off the Site during periods of flooding in surface water run-off. It is 
recommended that USFS continue to follow the CERCLA process to address these threats to 
human health and the environment from Site-related contaminants.   
 
7.2 Sediment 
 
At the Irene Mine Site, sediments were sampled from a saturated area impacted by adit water. 
A PPE drainage and highway culvert inlet are present to the southeast of Waste Pile 1 (see Section 
3.1), with surface runoff or seasonal increases in adit discharge from the Site likely to result in 
the transport of Site sediments through the culvert beneath Highway 550 before depositing in a 
wetland located approximately 450 feet from Red Mountain Creek. Analytical results for mine-
impacted sediment at the Site indicate the following: 
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• Copper, iron, lead, and selenium are COPECs in adit sediment and this pathway is 

complete and significant for ecological receptors; and 
• The sediment pathway is potentially complete but insignificant for workers and 

recreational visitors. 
 
Based on these findings, there is potential for ecological receptors to become exposed to metals 
in sediments at the Site at concentrations that present an unacceptable risk and a risk of 
migration to off-Site locations. It is recommended that USFS continue to follow the CERCLA 
process to address these risks identified at the Site.  
  
7.3 Surface Water 
 
At the Irene Site, surface water was sampled from the on-Site adit. At the time of the SI, the adit 
seep was a nearly stagnant trickle, with flow too minimal to be measured. However, a PPE 
drainage and highway culvert inlet are present to the southeast of Waste Pile 1 (see Section 3.1). 
Observation of topography at the Site suggests that runoff events or seasonal increases to adit 
discharge may result in surface water flow from the Site traveling through the culvert beneath 
Highway 550 before depositing in a wetland located approximately 450 feet from Red Mountain 
Creek.  
 
Analytical results for surface water samples collected from the Site adit indicate the following: 
 

• Cadmium and lead are COPCs in adit water under a drinking water scenario and the 
pathway is potentially complete; however, the drinking water pathway is considered 
insignificant for human receptors and 

• Aluminum, cadmium, copper, iron, lead, and zinc are COPECs in adit water, and the 
surface water pathway is considered complete and significant for ecological receptors. 

 
Based on these findings, it is recommended that USFS continue to follow the CERCLA process to 
address these risks identified at the Site.  
 
7.4 Groundwater  
 
No groundwater samples were collected, and no groundwater wells were identified in proximity 
to the Site. It is unlikely that groundwater affected by mining activity at the Site will be used for 
consumptive purposes. The groundwater pathway is considered incomplete for both human 
and ecological receptors. 
 
However, waste pile soil samples collected for SPLP analysis indicate potential for leaching of 
lead from WP1 and WP2 to groundwater at concentrations that would exceed MCLs established 
by USEPA by factors of 29 and 58, respectively. Therefore, while this pathway is not considered 
complete, USFS should consider the leaching potential of these soils to groundwater when 
evaluating a potential removal and/or disposal action, if necessary.  
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7.5 Air 
 
Although air was not sampled during the SI, an evaluation of the air pathway was 
conducted in proximity to the Site from other sampled media: 
 

• Lead was identified as a COPCs in waste pile soils; and 
• Cadmium, copper, lead, selenium, silver, and zinc were identified as COPECs in 

waste pile soil. 
 
Under undisturbed site-use conditions, it is unlikely that soil from the waste piles will be become 
airborne. However, these contaminants may be an airborne dust concern if dust-generating 
activities such as recreational vehicles or weather conditions are present at the Site. Therefore, 
AI recommends additional evaluation of the airborne pathway for the soil COPC and COPECs at 
the Site if dust-generating activities are planned.    
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Table 3-1.  Sampling Summary 

Sample Id 

 
Date 

Sample 
Media Location Description Analyses 

GPS Location  QA/QC 

Latitude Longitude Duplicate ID MS/MSD 
IR-SS-BKG-1 July 8, 2020 Surface Soil Composite background soil TAL Metals and Mercury 1 37.93942 -107.82983   
IR-SS-WP1-1 July 8, 2020 Surface Soil Composite background soil SPLP, TAL Metals and Mercury 37.93389 -107.68204 IR-SS-WP1-2 Yes 
IR-DA-SWT-1 July 8, 2020 Surface Water Seep in front of mine adit (Total Metals) TAL Metals and Mercury, Hardness 2 37.93398 -107.68296 IR-DA-SWT-2  
IR-DA-SWD-1 July 8, 2020 Surface Water Seep in front of mine adit (Dissolved Metals) TAL Metals and Mercury 37.93398 -107.68296 IR-DA-SWD-2  
1 Soil and sediment samples were analyzed for: Target Analyte List (TAL) Metals by USEPA Method 6010, including Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Calcium, Chromium, Cobalt, Copper,  

Iron, Lead, Magnesium, Manganese, Mercury, Nickel, Potassium, Sodium, Selenium, Silver, Thallium, Vanadium and Zinc, and Mercury by USEPA Method 7471. 
2  Water samples were analyzed for: TAL Metals (total and dissolved) as listed above by USEPA Method 6010, and Mercury by USEPA Method 7470. Hardness was analyzed by USEPA Method 130.2. 
QA/QC – Quality assurance/quality control samples, including duplicates, matrix spike/spike duplicates and rinsate samples. 
TAL Metals -Target Analyte List metals 
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Table 4-1.  Human Health Risk-Based Screening Levels  

Analyte CAS Number 

Soil Water 
BLM Recreation  

SL1 (mg/kg) 
USEPA Industrial  

RSL2 (mg/kg) 
USEPA Tap water 

RSL3 (μg/L) 
USEPA 

MCL4 (μg/L) 
Aluminum 7429-90-5 1000000 1100000 20000 No MCL 
Antimony 7440-36-0 782 470 7.8 6 
Arsenic 7440-38-2 30.6 3 0.0052 10 
Barium 7440-39-3 390000 220000 3800 2000 
Beryllium 7440-41-7 3910 2300 25 4 
Cadmium 7440-43-9 1780 980 9.2 5 
Chromium5 7440-47-3 10000005 18000006 220006 1005 

Cobalt 7440-48-4 586 350 6 No MCL 
Copper 7440-50-8 78200 47000 800 1300 
Iron 7439-89-6 1000000 820000 14000 No MCL 
Lead 7439-92-1 800 800 15 15 
Manganese 7439-96-5 46700 26000 430 No MCL 
Mercury 7439-97-6 271 46 0.63 2 
Nickel 7440-02-0 39000 22000 390 No MCL 
Selenium 7782-49-2 9780 5800 100 50 
Silver 7440-22-4 9780 5800 94 No MCL 
Thallium 7440-28-0 19.6 12 0.2 2 
Vanadium 7440-62-2 9850 5800 86 No MCL 
Zinc 7440-66-6 587000 350000 6000 No MCL 

1  Bureau of Land Management Recreational Camper Screening Level (SL), (Cox 2017) 
2  USEPA Regional Screening Levels (RSLs) Industrial Soil, (USEPA, 2020)  
3  USEPA Regional Screening Levels (RSLs) Tapwater, (USEPA, 2020)  
4  USEPA Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations are enforceable drinking water standards 
5 Chromium SL is for Cr(total) 
6 Chromium SL is for Cr(III) 
CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical. 
mg/kg – milligrams per kilogram 
mg/L – milligrams per liter     
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Table 4-2. Ecological Risk-Based Screening Levels for Soil and Sediments 

Analyte CAS Number 

Soil Sediment 
ECO-SSL Birds  
& Mammals 1 

(mg/kg) 

ECO-SSL Plants  
& Invertebrates 2  

(mg/kg) 
NPS SLERA ESV3 

(mg/kg) 
Aluminum 7429-90-5 [4] [4] 25000 
Antimony 7440-36-0 0.27 78 No ESV 
Arsenic 7440-38-2 43 18 9.7 
Barium 7440-39-3 2000 330 150 
Beryllium 7440-41-7 21 40 No ESV 
Cadmium 7440-43-9 0.36 140 0.583 
Chromium 7440-47-3 265 No SSL 36.26 

Cobalt 7440-48-4 120 13 No ESV 
Copper 7440-50-8 28 70 28 
Iron 7439-89-6 [7] [7] 20000 
Lead 7439-92-1 11 120 35 
Manganese 7439-96-5 4000 220 460 
Mercury 7439-97-6 No SSL No SSL 0.18 
Nickel 7440-02-0 130 280 19.5 
Selenium 7782-49-2 0.63 0.52 0.72 
Silver 7440-22-4 14 560 0.5 
Thallium 7440-28-0 No SSL No SSL No ESV 
Vanadium 7440-62-2 280 No SSL No ESV 
Zinc 7440-66-6 46 120 98 

1   Available at: http://www.epa.gov/ecotox/ecossl/ , developed according to USEPA (2005) 
2  Available at: http://www.epa.gov/ecotox/ecossl/ , developed according to USEPA (2005) 
3  From NPS (2018) 
4 A numeric ECO-SSL is not derived for aluminum. Potential toxicity may be present if soil pH is below 5.5 (see https://www.epa.gov/sites/production/files/2015-09/documents/eco-ssl_aluminum.pdf) 
5 SL refers to Chromium(III) 
6 SL refers to Chromium(total) 
7A numeric ECO-SSL is not derived for iron. Potential toxicity is based on soil pH and Eh (see https://www.epa.gov/sites/production/files/2015-09/documents/eco-ssl_iron.pdf) 
CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical. 
ECO-SSL – Ecological soil screening level 
ESV – Ecological screening value 
mg/kg – milligrams per kilogram 
NPS – National Park Service 
SLERA – Screening Level Ecological Risk Assessment 
 
 
 
  

http://www.epa.gov/ecotox/ecossl/
http://www.epa.gov/ecotox/ecossl/
https://www.epa.gov/sites/production/files/2015-09/documents/eco-ssl_aluminum.pdf
https://www.epa.gov/sites/production/files/2015-09/documents/eco-ssl_iron.pdf
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Table 4-3. Colorado Hardness Function Coefficients for Aquatic Life Table Value Standards (TVS)1, Acute and Chronic3  

Analyte 
Acute Coefficients 

A B C D 
Aluminum4 1 0 1.3695 1.8308 
Arsenic 340 0 0 0 
Cadmium5 1.136672 0.041838 0.9151 -3.6236 
Chromium (III) 50 0 0.819 2.5736 
Chromium (VI) 16 0 0 0 
Copper 1 0 0.9422 -1.7408 
Lead 1.46203 0.145712 1.273 -1.46 
Manganese 1 0 0.3331 6.4676 
Nickel 1 0 0.846 2.253 
Selenium 18.4 0 0 0 
Silver 0.5 0 1.72 -6.52 

Zinc 0.978 0 0.9094 0.9095 

Analyte 
Chronic Coefficients 

A B C D 
Aluminum4,6 1 0 1.3695 -0.1158 

Arsenic 150 0 0 0 

Cadmium 1.101672 0.041838 0.7998 -4.4451 

Chromium (III) 1 0 0.819 0.534 

Chromium (VI) 11 0 0 0 

Copper 1 0 0.8545 -1.7428 

Iron4 1000 0 0 0 

Lead 1.46203 0.145712 1.273 -4.705 

Manganese 1 0 0.3331 5.8743 

Mercury4 0.01 0 0 0 

Nickel 1 0 0.846 0.0554 

Selenium 4.6 0 0 0 

Silver5 1 0 1.72 -10.51 

Zinc7,8 7440-66-6 1 0 2.14 

Zinc 7,9 7440-66-6 0.986 0 0.9094 
 

1 Hardness-based TVS are calculated as follows: Am-{ln(hardness)(Bm)})*e (Cm{ln(hardness)} +Dm), where Am, Bm, Cm and Dm are the metal-specific CCC coefficients above, and hardness is expressed as mg/L as CaCO3. Calculated TVS are in μg/L. 
2 Colorado Department of Public Health and Environment Water Quality Control Commission, 2018. Regulation No. 31: The Basic Standards and Methodologies for Surface Water, Effective January 31. Hardness-based TVS values are based on a maximum hardness value of 400 mg/L as CaCO3 for 
all analytes except aluminum, which is based on a maximum hardness value of 220 mg/L as CaCO3. Hardness-based TVS are stated as dissolved concentrations unless noted otherwise.  
4 TSV based on total metal concentration 
5 TSV assumes trout-bearing surface water 
6 Where pH is ≥ 7 after mixing, the chronic hardness-dependent coefficients and equation will apply. Where pH is < 7 after mixing, either 87 μg/L or the TSV resulting from the chronic hardness-dependent equation will apply, whichever is more stringent. 
7 Assumes mottled sculpin-bearing surface water 
8 Applicable when hardness is < 102 mg/L as CaCO3 
9 Applicable when hardness is > 102 mg/L as CaCO3 
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Table 5-1. Waste Pile Surface Soil Results Compared to Human Health Screening Levels 

Analyte CAS No. 

Screening Levels IR-SS-WP1-1 IR-SS-WP1-2 IR-SS-WP2-1 

Recreational 
SL (mg/kg) 

EPA 
Industrial SL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

BLM 
Recreational 

SL EF 
EPA Industrial 

SL EF 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

Recreational 
SL EF 

EPA Industrial 
SL EF 

Result 
(mg/kg) Fl

ag
 MDL   

 (mg/kg) 
Recreational 

SL EF 
EPA Industrial 

SL EF 
Aluminum 7429-90-5  1000000  1100000 2570  41.0 <0.1 <0.1 3360  41.0 <0.1 <0.1 1570  41.0 <0.1 <0.1 

Antimony 7440-36-0      782      470 4.10 J 2.50 <0.1 <0.1 <2.50  2.50 <0.1* <0.1* <2.50  2.50 <0.1* <0.1* 

Arsenic 7440-38-2     30.6        3 12.2  2.30 0.4 4.1 8.02 J 2.30 0.26 2.7 19.2  2.30 0.63 6.4 

Barium 7440-39-3   390000   220000 70.8  1.20 <0.1 <0.1 72.4  1.20 <0.1 <0.1 176  1.20 <0.1 <0.1 

Beryllium 7440-41-7     3910     2300 <0.400  0.400 <0.1* <0.1* <0.400  0.400 <0.1* <0.1* <0.400  0.400 <0.1* <0.1* 

Cadmium 7440-43-9     1780      980 11.0  0.405 <0.1 <0.1 32.7  0.405 <0.1 <0.1 4.86  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 1.70 J 1.15 <0.1 <0.1 1.28 J 1.15 <0.1 <0.1 <1.15  1.15 <0.1* <0.1* 

Copper 7440-50-8    78200    47000 1670  2.53 <0.1 <0.1 831  2.53 <0.1 <0.1 81.1  2.53 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 65600  25.0 <0.1 <0.1 54800  25.0 <0.1 <0.1 18600  25.0 <0.1 <0.1 

Lead 7439-92-1      800      800 33400  1.04 42 42 27000  1.04 34 34 13500  1.04 17 17 

Manganese 7439-96-5    46700    26000 77.8  1.22 <0.1 <0.1 117  1.22 <0.1 <0.1 66.6  1.22 <0.1 <0.1 

Mercury 7439-97-6      271       46 0.537  0.0180 <0.1 <0.1 0.538 J6 
O1 0.0180 <0.1 <0.1 0.679  0.0180 <0.1 <0.1 

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

Selenium 7782-49-2     9780     5800 9.63 J 3.08 <0.1 <0.1 8.72 J 3.08 <0.1 <0.1 20.7  3.08 <0.1 <0.1 

Silver 7440-22-4     9780     5800 37.1  1.14 <0.1 <0.1 31.3  1.14 <0.1 <0.1 46.7  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 6.00 J 3.44 <0.1 <0.1 9.10 J 3.44 <0.1 <0.1 <3.44  3.44 <0.1* <0.1* 

Zinc 7440-66-6   587000   350000 3630  4.70 <0.1 <0.1 9280  9.39 <0.1 <0.1 1180  4.70 <0.1 <0.1 
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Table 5-1. Waste Pile Surface Soil Results Compared to Human Health Screening Levels (continued) 

Analyte CAS No. 

Screening Levels IR-SS-WP3-1 IR-SS-WP3-2 

Recreational 
SL (mg/kg) 

EPA 
Industrial SL 

(mg/kg) 
Result 

(mg/kg) Fl
ag

 MDL   
 (mg/kg) 

Recreational 
SL EF 

EPA Industrial 
SL EF 

Result 
(mg/kg) Fl

ag
 MDL   

 (mg/kg) 
Recreational 

SL EF 
EPA Industrial 

SL EF 
Aluminum 7429-90-5  1000000  1100000 1210  30.4 <0.1 <0.1 1750  60.8 <0.1 <0.1 

Antimony 7440-36-0      782      470 38.1  2.72 <0.1 <0.1 35.6  5.44 <0.1 <0.1 
Arsenic 7440-38-2     30.6        3 7.03 J 2.59 0.23 2.3 5.74 J 5.18 0.19 1.9 
Barium 7440-39-3   390000   220000 43.2  0.426 <0.1 <0.1 48.7  0.852 <0.1 <0.1 

Beryllium 7440-41-7     3910     2300 <0.158  0.158 <0.1* <0.1* <0.315  0.315 <0.1* <0.1* 

Cadmium 7440-43-9     1780      980 48.0  0.236 <0.1 <0.1 29.6  0.471 <0.1 <0.1 

Chromium 7440-47-3  1000000  1800000 <0.665  0.665 <0.1* <0.1* <1.33  1.33 <0.1* <0.1* 

Cobalt 7440-48-4      586      350 1.34 B J 0.406 <0.1 <0.1 <0.811  0.811 <0.1* <0.1* 

Copper 7440-50-8    78200    47000 783  2.00 <0.1 <0.1 770  4.00 <0.1 <0.1 

Iron 7439-89-6  1000000   820000 38800  11.2 <0.1 <0.1 49100  22.4 <0.1 <0.1 

Lead 7439-92-1      800      800 52100  2.08 65 65 77900  2.08 97 97 

Manganese 7439-96-5    46700    26000 78.7  0.665 <0.1 <0.1 56.2  1.33 <0.1 <0.1 

Mercury 7439-97-6      271       46 0.435 
J3 
J6 
O1 

0.0180 <0.1 <0.1 0.0272 J 0.0180 <0.1 <0.1 

Nickel 7440-02-0    39000    22000 <0.660  0.660 <0.1* <0.1* <1.32  1.32 <0.1* <0.1* 

Selenium 7782-49-2     9780     5800 11.1  3.82 <0.1 <0.1 20.0  7.64 <0.1 <0.1 

Silver 7440-22-4     9780     5800 54.5  0.635 <0.1 <0.1 83.2  1.27 <0.1 <0.1 

Thallium 7440-28-0     19.6       12 <1.97  1.97 0.1* 0.16* <3.94  3.94 0.2* 0.33* 

Vanadium 7440-62-2     9850     5800 <2.53  2.53 <0.1* <0.1* <5.06  5.06 <0.1* <0.1* 

Zinc 7440-66-6   587000   350000 13900  8.32 <0.1 <0.1 8910  8.32 <0.1 <0.1 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 

1 Chromium SL is for Cr(III) 
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. 
J3 – The associated batch QC was outside the established quality control range for precision. 
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 
NA - Not applicable 
NE – Not established 
O1 -- The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. 
SL – Screening Level 
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Table 5-2.  Waste Pile Surface Soil Results Compared to Ecological Screening Values 

Analyte CAS No. 

Screening Levels IR-SS-WP1-1 IR-SS-WP1-2 IR-SS-WP2-1 
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 2570  41.0 NA NA 3360  41.0 NA NA 1570  41.0 NA NA 

Antimony 7440-36-0 0.27  78 4.10 J 2.50 15 <0.1 <2.50  2.50 9.3* <0.1* <2.50  2.50 9.3* <0.1* 

Arsenic 7440-38-2  43  18 12.2  2.30 0.28 0.68 8.02 J 2.30 0.19 0.45 19.2  2.30 0.45 1.1 

Barium 7440-39-3 2000 330 70.8  1.20 <0.1 0.21 72.4  1.20 <0.1 0.22 176  1.20 <0.1 0.53 

Beryllium 7440-41-7  21  40 <0.400  0.400 <0.1* <0.1* <0.400  0.400 <0.1* <0.1* <0.400  0.400 <0.1* <0.1* 

Cadmium 7440-43-9 0.36 140 11.0  0.405 31 <0.1 32.7  0.405 91 0.23 4.86  0.405 14 <0.1 

Calcium 7440-70-2 NE NE 151 J 150. NA NA 167 J 150. NA NA <150.  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 1.70 J 1.15 <0.1 0.13 1.28 J 1.15 <0.1 <0.1 <1.15  1.15 <0.1* <0.1* 

Copper 7440-50-8  28  70 1670  2.53 60 24 831  2.53 30 12 81.1  2.53 2.9 1.2 

Iron 7439-89-6 NE NE 65600  25.0 NA NA 54800  25.0 NA NA 18600  25.0 NA NA 

Lead 7439-92-1  11 120 33400  1.04 3000 280 27000  1.04 2500 220 13500  1.04 1200 110 

Magnesium 7439-95-4 NE NE 300 J 102. NA NA 725  102. NA NA 174 J 102. NA NA 

Manganese 7439-96-5 4000 220 77.8  1.22 <0.1 0.35 117  1.22 <0.1 0.53 66.6  1.22 <0.1 0.3 

Mercury 7439-97-6 NE NE 0.537  0.0180 NA NA 0.538 J6 
O1 0.0180 NA NA 0.679  0.0180 NA NA 

Nickel 7440-02-0 130 280 <2.45  2.45 <0.1* <0.1* <2.45  2.45 <0.1* <0.1* <2.45  2.45 <0.1* <0.1* 

Potassium 7440-09-7 NE NE 1610  104. NA NA 1560  104. NA NA 1290  104. NA NA 

Selenium 7782-49-2 0.63 0.52 9.63 J 3.08 15 19 8.72 J 3.08 14 17 20.7  3.08 33 40 

Silver 7440-22-4  14 560 37.1  1.14 2.6 <0.1 31.3  1.14 2.2 <0.1 46.7  1.14 3.3 <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 7440-62-2 280 NE 6.00 J 3.44 <0.1 NA 9.10 J 3.44 <0.1 NA <3.44  3.44 <0.1* NA 

Zinc 7440-66-6  46 120 3630  4.70 79 30 9280  9.39 200 77 1180  4.70 26 9.8 
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Table 5-2.  Waste Pile Surface Soil Results Compared to Ecological Screening Values (continued) 

Analyte CAS No. 

Screening Levels IR-SS-WP3-1 IR-SS-WP3-2 
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 
Aluminum 7429-90-5 NE NE 1210  30.4 NA NA 1750  60.8 NA NA 

Antimony 7440-36-0 0.27  78 38.1  2.72 140 0.49 35.6  5.44 130 0.46 
Arsenic 7440-38-2  43  18 7.03 J 2.59 0.16 0.39 5.74 J 5.18 0.13 0.32 
Barium 7440-39-3 2000 330 43.2  0.426 <0.1 0.13 48.7  0.852 <0.1 0.15 

Beryllium 7440-41-7  21  40 <0.158  0.158 <0.1* <0.1* <0.315  0.315 <0.1* <0.1* 

Cadmium 7440-43-9 0.36 140 48.0  0.236 130 0.34 29.6  0.471 82 0.21 

Calcium 7440-70-2 NE NE <53.0  53.0 NA NA <106.  106. NA NA 

Chromium 7440-47-3  26 NE <0.665  0.665 <0.1* NA <1.33  1.33 <0.1* NA 

Cobalt 7440-48-4 120  13 1.34 B J 0.406 <0.1 0.1 <0.811  0.811 <0.1* <0.1* 

Copper 7440-50-8  28  70 783  2.00 28 11 770  4.00 28 11 

Iron 7439-89-6 NE NE 38800  11.2 NA NA 49100  22.4 NA NA 

Lead 7439-92-1  11 120 52100  2.08 4700 430 77900  2.08 7100 650 
Magnesium 7439-95-4 NE NE 156 J 36.9 NA NA 239 J 73.8 NA NA 
Manganese 7439-96-5 4000 220 78.7  0.665 <0.1 0.36 56.2  1.33 <0.1 0.26 

Mercury 7439-97-6 NE NE 0.435 
J3 
J6 
O1 

0.0180 NA NA 0.0272 J 0.0180 NA NA 

Nickel 7440-02-0 130 280 <0.660  0.660 <0.1* <0.1* <1.32  1.32 <0.1* <0.1* 

Potassium 7440-09-7 NE NE 914  104. NA NA 1110  209. NA NA 

Selenium 7782-49-2 0.63 0.52 11.1  3.82 18 21 20.0  7.64 32 38 

Silver 7440-22-4  14 560 54.5  0.635 3.9 <0.1 83.2  1.27 5.9 0.15 

Sodium 7440-23-5 NE NE <206.  206. NA NA <412.  412. NA NA 

Thallium 7440-28-0 NE NE <1.97  1.97 NA NA <3.94  3.94 NA NA 

Vanadium 7440-62-2 280 NE <2.53  2.53 <0.1* NA <5.06  5.06 <0.1* NA 

Zinc 7440-66-6  46 120 13900  8.32 300 120 8910  8.32 190 74 
Values in red indicate EF > 1 
* Analyte not present above MDL; value calculated from MDL 
B&M – Birds and Mammals 
CAS – Chemical Abstracts Service  
EF – Exceedance factor 
ESV – Ecological Screening Value 
J – The identification of the analyte is acceptable; the reported value is an estimate 
J3 – The associated batch QC was outside the established quality control range for precision. 
J6 – The sample matrix interfered with the ability to make any accurate determination; spike value is low 
MDL – Laboratory Method Detection Limit  



USFS Grand Mesa Uncompahgre and Gunnison National Forests 
Irene Mine PA/SI – Final Draft  
November 2020 
 

 
 

T a b l e |  9 

mg/kg – Milligrams per kilogram 
NA - Not applicable  
NE – Not established 
NPS – National Park Service  
O1 -- The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. 
P&I – Plants and Invertebrates 
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Table 5-3.  Background Surface Soil Results   

Analyte 

 IR-SS-BKG-1 

CAS No. 
Result 

(mg/kg) Fl
ag

 MDL   
(mg/kg) 

Aluminum 7429-90-5 11700  8.20 
Antimony 7440-36-0 1.64 J 0.500 
Arsenic 7440-38-2 6.65  0.460 

Barium 7440-39-3 130  0.240 

Beryllium 7440-41-7 0.354  0.0800 
Cadmium 7440-43-9 0.369 J 0.0810 
Calcium 7440-70-2 2500  30.0 

Chromium 7440-47-3 6.18  0.250 

Cobalt 7440-48-4 3.76  0.230 

Copper 7440-50-8 18.7  0.506 

Iron 7439-89-6 42000  5.00 

Lead 7439-92-1 261  0.208 

Magnesium 7439-95-4 2970  20.5 

Manganese 7439-96-5 247  0.245 
Mercury 7439-97-6 0.0283 J 0.0180 
Nickel 7440-02-0 3.76  0.490 

Potassium 7440-09-7 1930  20.9 
Selenium 7782-49-2 1.14 J 0.617 
Silver 7440-22-4 0.411 J 0.228 
Sodium 7440-23-5 83.3 J 33.2 
Thallium 7440-28-0 <0.354  0.354 

Vanadium 7440-62-2 20.8  0.687 

Zinc 7440-66-6 93.0  0.939 
CAS – Chemical Abstracts Service 
J – The identification of the analyte is acceptable; the reported value is an estimate. 
MDL – Method detection limit 
mg/kg – Milligrams per kilogram 
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Table 5-4.  Waste Pile Surface Soil Results Compared to Background Surface Soil Results 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

IR-SS-WP1-1 IR-SS-WP1-2 IR-SS-WP2-1 

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 11700 2570  41.0  3360  41.0  1570  41.0  

Antimony 7440-36-0 1.64 4.10 J 2.50 2.5 <2.50  2.50  <2.50  2.50  

Arsenic 7440-38-2 6.65 12.2  2.30 1.8 8.02 J 2.30 1.2 19.2  2.30 2.9 

Barium 7440-39-3 130 70.8  1.20  72.4  1.20  176  1.20 1.4 

Beryllium 7440-41-7 0.354 <0.400  0.400  <0.400  0.400  <0.400  0.400  
Cadmium 7440-43-9 0.369 11.0  0.405 30 32.7  0.405 89 4.86  0.405 13 

Calcium 7440-70-2 2500 151 J 150  167 J 150  <150  150  
Chromium 7440-47-3 6.18 <1.25  1.25  <1.25  1.25  <1.25  1.25  
Cobalt 7440-48-4 3.76 1.70 J 1.15  1.28 J 1.15  <1.15  1.15  
Copper 7440-50-8 18.7 1670  2.53 89 831  2.53 44 81.1  2.53 4.3 

Iron 7439-89-6 42000 65600  25.0 1.6 54800  25.0 1.3 18600  25.0  
Lead 7439-92-1 261 33400  1.04 130 27000  1.04 100 13500  1.04 52 

Magnesium 7439-95-4 2970 300 J 102  725  102  174 J 102  
Manganese 7439-96-5 247 77.8  1.22  117  1.22  66.6  1.22  

Mercury 7439-97-6 0.0283 0.537  0.0180 19 0.538 J6 
O1 0.0180 19 0.679  0.0180 24 

Nickel 7440-02-0 3.76 <2.45  2.45  <2.45  2.45  <2.45  2.45  
Potassium 7440-09-7 1930 1610  104  1560  104  1290  104  
Selenium 7782-49-2 1.14 9.63 J 3.08 8.4 8.72 J 3.08 7.6 20.7  3.08 18 

Silver 7440-22-4 0.411 37.1  1.14 90 31.3  1.14 76 46.7  1.14 110 

Sodium 7440-23-5 83.3 <166  166  <166  166  <166  166  
Thallium 7440-28-0 <MDL <1.77  1.77  <1.77  1.77  <1.77  1.77  
Vanadium 7440-62-2 20.8 6.00 J 3.44  9.10 J 3.44  <3.44  3.44  
Zinc 7440-66-6 93.0 3630  4.70 39 9280  9.39 100 1180  4.70 13 
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Table 5-4.  Waste Pile Surface Soil Results Compared to Background Surface Soil Results (continued) 

Analyte CAS No. 

Maximum 
Background Soil 
Concentration 

(mg/kg) 

IR-SS-WP3-1 IR-SS-WP3-2 

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 11700 1210  30.4  1750  60.8  

Antimony 7440-36-0 1.64 38.1  2.72 23 35.6  5.44 22 

Arsenic 7440-38-2 6.65 7.03 J 2.59 1.1 5.74 J 5.18  

Barium 7440-39-3 130 43.2  0.426  48.7  0.852  
Beryllium 7440-41-7 0.354 <0.158  0.158  <0.315  0.315  
Cadmium 7440-43-9 0.369 48.0  0.236 130 29.6  0.471 80 

Calcium 7440-70-2 2500 <53.0  53.0  <106  106  
Chromium 7440-47-3 6.18 <0.665  0.665  <1.33  1.33  
Cobalt 7440-48-4 3.76 1.34 B J 0.406  <0.811  0.811  
Copper 7440-50-8 18.7 783  2.00 42 770  4.00 41 

Iron 7439-89-6 42000 38800  11.2  49100  22.4 1.2 

Lead 7439-92-1 261 52100  2.08 200 77900  2.08 300 

Magnesium 7439-95-4 2970 156 J 36.9  239 J 73.8  
Manganese 7439-96-5 247 78.7  0.665  56.2  1.33  

Mercury 7439-97-6 0.0283 0.435 
J3 
J6 
O1 

0.0180 15 0.0272 J 0.0180  

Nickel 7440-02-0 3.76 <0.660  0.660  <1.32  1.32  
Potassium 7440-09-7 1930 914  104  1110  209  
Selenium 7782-49-2 1.14 11.1  3.82 9.7 20.0  7.64 18 

Silver 7440-22-4 0.411 54.5  0.635 130 83.2  1.27 200 

Sodium 7440-23-5 83.3 <206  206  <412  412  

Thallium 7440-28-0 <MDL <1.97  1.97  <3.94  3.94  
Vanadium 7440-62-2 20.8 <2.53  2.53  <5.06  5.06  

Zinc 7440-66-6 93.0 13900  8.32 150 8910  8.32 96 
Values in red indicate >3x maximum background 
CAS – Chemical Abstracts Service 
J – The identification of the analyte is acceptable; the reported value is an estimate 
J3 – The associated batch QC was outside the established quality control range for precision. 
J6 – The sample matrix interfered with the ability to make any accurate determination; spike value is low 
mg/kg – Milligrams per kilogram 
MDL – Laboratory Method Detection Limit 
O1 -- The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference. 
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Table 5-5.  Waste Pile Surface Soil Synthetic Precipitation Leaching Procedure (SPLP) Results Compared to USEPA MCLs 

Analyte CAS No. 

Screening 
Levels IR-SS-WP1-1 IR-SS-WP2-1 IR-SS-WP3-1 

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 210  70.4 NA 273  70.4 NA     
Antimony 7440-36-0 120 <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 47.2  0.895 <0.1 72.6  0.895 <0.1     

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

Cadmium 7440-43-9 100 4.73  0.563 <0.1 1.83 J 0.563 <0.1 79.6  0.479 0.8 

Calcium 7440-70-2 NE 2940  389 NA 2150  389 NA     

Chromium 7440-47-3 2000 <5.00  5.00 <0.1* <5.00  5.00 <0.1*     
Cobalt 7440-48-4 NE 0.905 J 0.807 NA <0.807  0.807 NA     
Copper 7440-50-8 26000 130  4.69 <0.1 76.8  4.69 <0.1 1580  3.68 <0.1 

Iron 7439-89-6 NE 2900  45.8 NA 252  45.8 NA     
Lead 7439-92-1 300 8570  2.95 29 17300  2.95 58 4760  2.99 16 

Magnesium 7439-95-4 NE 519 J 111 NA 555 J 111 NA     
Manganese 7439-96-5 NE 90.2  3.27 NA 47.4  3.27 NA     
Mercury 7439-97-6 40 <0.100  0.100 <0.1* <0.100  0.100 <0.1*     
Nickel 7440-02-0 NE 3.64 J 2.98 NA <2.98  2.98 NA     
Potassium 7440-09-7 NE 2720  510 NA 3390  510 NA     

Selenium 7782-49-2 1000 <7.35  7.35 <0.1* <7.35  7.35 <0.1*     
Silver 7440-22-4 NE <1.91  1.91 NA <1.91  1.91 NA     

Sodium 7440-23-5 NE 15900  1400 NA 3610  1400 NA     

Thallium 7440-28-0 40 <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     
Zinc 7440-66-6 NE 1650  9.16 NA 524  9.16 NA 20200  32.6 NA 

Values in red indicate EF > 1 
CAS – Chemical Abstracts Service 
J – The identification of the analyte is acceptable; the reported value is an estimate 
mg/kg – Milligrams per kilogram 
MCL – Maximum contaminant level 
MDL – Laboratory Method Detection Limit 
NA – Not applicable 
NE – Not established 
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Table 5-6. Sediment Results Compared to Ecological Screening Values  
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Values in red indicate EF > 1 
* Analyte not present above MDL; value calculated from MDL 
CAS – Chemical Abstracts Service 
EF – Exceedance factor 
J – The identification of the analyte is acceptable; the reported value is an estimate. 
MDL – Method detection limit 
mg/kg – Milligrams per kilogram 
NA – Not applicable  
NE – Not established 
NPS – National Park Service 
SLERA ESV – Screening Level Ecological Risk Assessment Ecological Screening Value 
  

Analyte CAS No. 

NPS SLERA 
ESV 

Sediments 
(mg/kg) 

IR-DA-SD-1 IR-DA-SD-2 

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 5.97 J 2.50 NA 5.22 J 2.50 NA 
Arsenic 7440-38-2  9.7 <2.30  2.30 0.24* <2.30  2.30 0.24* 

Barium 7440-39-3  150 12.6  1.20 <0.1 9.83  1.20 <0.1 

Beryllium 7440-41-7 NE <0.400  0.400 NA <0.400  0.400 NA 

Cadmium 7440-43-9 0.583 <0.405  0.405 0.69* <0.405  0.405 0.69* 

Calcium 7440-70-2 NE <150  150 NA <150  150 NA 

Chromium 7440-47-3 36.2 <1.25  1.25 <0.1* <1.25  1.25 <0.1* 

Cobalt 7440-48-4 NE <1.15  1.15 NA <1.15  1.15 NA 

Copper 7440-50-8   28 73.0  2.53 2.6 53.0  2.53 1.9 

Iron 7439-89-6 2e+04 173000  25.0 8.6 139000  25.0 7 

Lead 7439-92-1   35 86.5  1.04 2.5 78.7  1.04 2.2 

Magnesium 7439-95-4 NE 104 J 102 NA <102  102 NA 

Manganese 7439-96-5  460 11.0  1.22 <0.1 8.40  1.22 <0.1 
Mercury 7439-97-6 0.18 0.0304 J 0.0180 0.17 0.0208 J 0.0180 0.12 
Nickel 7440-02-0 19.5 <2.45  2.45 0.13* <2.45  2.45 0.13* 
Potassium 7440-09-7 NE 155 J 104 NA 171 J 104 NA 
Selenium 7782-49-2 0.72 5.16 J 3.08 7.2 3.42 J 3.08 4.8 
Silver 7440-22-4  0.5 <1.14  1.14 2.3* <1.14  1.14 2.3* 

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

Thallium 7440-28-0 NE <1.77  1.77 NA <1.77  1.77 NA 
Vanadium 7440-62-2 NE 6.95 J 3.44 NA 4.64 J 3.44 NA 
Zinc 7440-66-6   98 70.1  4.70 0.72 49.7  4.70 0.51 
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Table 5-7.  Adit Water Sample Results Compared to Human Health Screening Levels (Dissolved Metals) 

Analyte CAS No. 

EPA 
Tapwater 
RSL (ug/L) 

IR-DA-SWD-1 IR-DA-SWD-2 

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 6920  70.4 0.35 6890  70.4 0.34 

Antimony, Dissolved 7440-36-0 7.8 6.74 J 4.30 0.86 <4.30  4.30 0.55* 

Arsenic, Dissolved 7440-38-2 0.052 <4.40  4.40 85* <4.40  4.40 85* 

Barium, Dissolved 7440-39-3 3800 8.06  0.895 <0.1 7.81  0.895 <0.1 
Beryllium, Dissolved 7440-41-7 25 1.31 J 0.460 <0.1 1.30 J 0.460 <0.1 
Cadmium, Dissolved 7440-43-9 9.2 8.96  0.563 0.97 9.07  0.563 0.99 

Calcium, Dissolved 7440-70-2 NE 56800  389 NA 56700  389 NA 

Chromium, Dissolved 7440-47-3 220001 <5.00  5.00 <0.1* <5.00  5.00 <0.1* 

Cobalt, Dissolved 7440-48-4 6 34.9  0.807 5.8 34.9  0.807 5.8 

Copper, Dissolved 7440-50-8 800 98.7  4.69 0.12 100  4.69 0.12 

Iron, Dissolved 7439-89-6 14000 11400  45.8 0.81 11900  45.8 0.85 

Lead, Dissolved 7439-92-1 15 176  2.95 12 175  2.95 12 
Magnesium, 
Dissolved 7439-95-4 NE 11500  111 NA 11500  111 NA 

Manganese, 
Dissolved 7439-96-5 430 1560  3.27 3.6 1540  3.27 3.6 

Mercury, Dissolved 7439-97-6 0.63 <0.100  0.100 0.16* <0.100  0.100 0.16* 

Nickel, Dissolved 7440-02-0 390 15.8  2.98 <0.1 15.8  2.98 <0.1 
Potassium, Dissolved 7440-09-7 NE 1390 J 510 NA 1430 J 510 NA 
Selenium, Dissolved 7782-49-2 100 <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* 

Sodium, Dissolved 7440-23-5 NE 6990  1400 NA 7000  1400 NA 

Thallium, Dissolved 7440-28-0 0.2 <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* 

Zinc, Dissolved 7440-66-6 6000 1590  9.16 0.26 1580  9.16 0.26 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
1 Chromium SL is for Cr(III) 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MDL – Method detection limit 
NA – Not applicable  
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NE – Not established 
µg/L – micrograms per liter  
RSL – Regional Screening Level 
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Table 5-8. Adit Water Samples Compared to Human Health Screening Levels (Total Metals) 

Analyte CAS No. 

Screening Levels IR-DA-SWT-1 IR-DA-SWT-2 
EPA 

Tapwater 
RSL (ug/L) 

EPA MCL 
(ug/L) 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
EPA MCL 

EF 
Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
EPA MCL 

EF 
Aluminum 7429-90-5 20000 NE 6940  70.4 0.35 NA 6940  70.4 0.35 NA 

Antimony 7440-36-0 7.8 6 <4.30  4.30 0.55* 0.72* <4.30  4.30 0.55* 0.72* 

Arsenic 7440-38-2 0.052 10 <4.40  4.40 85* 0.44* <4.40  4.40 85* 0.44* 

Barium 7440-39-3 3800 2000 8.54  0.895 <0.1 <0.1 8.23  0.895 <0.1 <0.1 
Beryllium 7440-41-7 25 4 1.30 J 0.460 <0.1 0.32 1.35 J 0.460 <0.1 0.34 
Cadmium 7440-43-9 9.2 5 9.34  0.563 1 1.9 9.32  0.563 1 1.9 

Calcium 7440-70-2 NE NE 56800  389 NA NA 56900  389 NA NA 

Chromium 7440-47-3 22000* 100 <5.00  5.00 <0.1* <0.1* <5.00  5.00 <0.1* <0.1* 

Cobalt 7440-48-4 6 NE 36.2  0.807 6 NA 36.1  0.807 6 NA 

Copper 7440-50-8 800 1300 108  4.69 0.14 <0.1 109  4.69 0.14 <0.1 

Hardness 471-34-1 NE NE 191000  457 NA NA 191000  457 NA NA 

Iron 7439-89-6 14000 NE 13300  45.8 0.95 NA 13000  45.8 0.93 NA 

Lead 7439-92-1 15 15 180  2.95 12 12 180  2.95 12 12 

Magnesium 7439-95-4 NE NE 12000  111 NA NA 12000  111 NA NA 

Manganese 7439-96-5 430 NE 1580  3.27 3.7 NA 1570  3.27 3.7 NA 

Mercury 7439-97-6 0.63 2 <0.100  0.100 0.16* <0.1* <0.100  0.100 0.16* <0.1* 

Nickel 7440-02-0 390 NE 15.7  2.98 <0.1 NA 15.2  2.98 <0.1 NA 
Potassium 7440-09-7 NE NE 1420 J 510 NA NA 1500 J 510 NA NA 
Selenium 7782-49-2 100 50 <7.35  7.35 <0.1* 0.15* <7.35  7.35 <0.1* 0.15* 

Silver 7440-22-4 94 NE <1.91  1.91 <0.1* NA <1.91  1.91 <0.1* NA 

Sodium 7440-23-5 NE NE 7020  1400 NA NA 7020  1400 NA NA 

Thallium 7440-28-0 0.2 2 <4.31  4.31 22* 2.2* <4.31  4.31 22* 2.2* 

Vanadium 7440-62-2 86 NE <6.34  6.34 <0.1* NA <6.34  6.34 <0.1* NA 

Zinc 7440-66-6 6000 NE 1620  9.16 0.27 NA 1620  9.16 0.27 NA 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
1 Chromium SL is for Cr(III) 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MCL – Maximum Contaminant Level 
MDL – Method detection limit 
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NA – Not applicable  
NE – Not established 
µg/L – micrograms per liter  
RSL – Regional Screening Level 
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 Table 5-9.  Adit Water Sample Results Compared to Ecological Screening Levels   

Analyte CAS No. 

IR-DA-SW-1 IR-DA-SW-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 
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, total 7429-90-5 6940  70.4 8300  87 0.84 80 6940  70.4 8300  87 0.84 80 

Antimony, dissolved 7440-36-0 6.74 J 4.30 NE NE NA NA <4.30  4.30 NE NE NA NA 

Arsenic, dissolved 7440-38-2 <4.40  4.40 340 150 <0.1* <0.1* <4.40  4.40 340 150 <0.1* <0.1* 

Barium, dissolved 7440-39-3 8.06  0.895 NE NE NA NA 7.81  0.895 NE NE NA NA 
Beryllium, dissolved 7440-41-7 1.31 J 0.460 NE NE NA NA 1.30 J 0.460 NE NE NA NA 
Cadmium, dissolved 7440-43-9 8.96  0.563   3 0.69 3 13 9.07  0.563   3 0.69 3 13 

Calcium, dissolved 7440-70-2 56800  389 NE NE NA NA 56700  389 NE NE NA NA 

Chromium, dissolved 7440-47-3 <5.00  5.00 48000 130 <0.1* <0.1* <5.00  5.00 48000 130 <0.1* <0.1* 

Cobalt, dissolved 7440-48-4 34.9  0.807 NE NE NA NA 34.9  0.807 NE NE NA NA 

Copper, dissolved 7440-50-8 98.7  4.69  25  16 4 6.3 100  4.69  25  16 4 6.4 

Iron, total 7439-89-6 13300  45.8 NE 1000 NA 13 13000  45.8 NE 1000 NA 13 

Lead, dissolved 7439-92-1 176  2.95 130 5.1 1.4 35 175  2.95 130 5.1 1.3 35 

Magnesium, dissolved 7439-95-4 11500  111 NE NE NA NA 11500  111 NE NE NA NA 

Manganese, dissolved 7439-96-5 1560  3.27 3700 2000 0.42 0.76 1540  3.27 3700 2000 0.42 0.75 

Mercury, total 7439-97-6 <0.100  0.100 NE 0.01 NA 10* <0.100  0.100 NE 0.01 NA 10* 

Nickel, dissolved 7440-02-0 15.8  2.98 810  90 <0.1 0.18 15.8  2.98 810  90 <0.1 0.18 
Potassium, dissolved 7440-09-7 1390 J 510 NE NE NA NA 1430 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* 

Silver, dissolved 7440-22-4 <1.91  1.91 6.2 0.23 0.31* 8.4* <1.91  1.91 6.2 0.23 0.31* 8.4* 

Sodium, dissolved 7440-23-5 6990  1400 NE NE NA NA 7000  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 

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

Zinc, dissolved 7440-66-6 1590  9.16 290 220 5.5 7.3 1580  9.16 290 220 5.5 7.2 

Hardness as CaCO3 471-34-1 191000  457 NE NE NA NA 191000  457 NE NE NA NA 
Values in red indicate EF > 1 
* Analytical results below MDL; result calculated from MDL  
EF – Exceedance factor 
ESV – Ecological Screening Level 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MDL – Laboratory Method Detection Limit 
NA – Not applicable  
NE – Not established 
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SS – Site-specific value calculated from hardness  
µg/L – micrograms per liter 
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Table 5-10.  Idarado Compliance Point Surface Water Sample Results Compared to Human Health Screening Levels (Dissolved Metals) 

Analyte CAS No. 

EPA 
Tapwater 
RSL (ug/L) 

IC-SWD-REC-BKG 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
Aluminum, Dissolved 7429-90-5 20000 25600  70.4 1.3 

Antimony, Dissolved 7440-36-0 7.8 <4.30  4.30 0.55* 

Arsenic, Dissolved 7440-38-2 0.052 <4.40  4.40 85* 

Barium, Dissolved 7440-39-3 3800 19.1  0.895 <0.1 
Beryllium, Dissolved 7440-41-7 25 0.777 J 0.460 <0.1 
Cadmium, Dissolved 7440-43-9 9.2 4.64  0.563 0.5 

Calcium, Dissolved 7440-70-2 NE 59600  389 NA 

Chromium, Dissolved 7440-47-3 220001 <5.00  5.00 <0.1* 

Cobalt, Dissolved 7440-48-4 6 38.9  0.807 6.5 

Copper, Dissolved 7440-50-8 800 1010  4.69 1.3 

Iron, Dissolved 7439-89-6 14000 14300  45.8 1 

Lead, Dissolved 7439-92-1 15 49.6  2.95 3.3 
Magnesium, 
Dissolved 7439-95-4 NE 4450  111 NA 

Manganese, 
Dissolved 7439-96-5 430 851  3.27 2 

Mercury, Dissolved 7439-97-6 0.63 <0.100  0.100 0.16* 

Nickel, Dissolved 7440-02-0 390 30.9  2.98 <0.1 
Potassium, Dissolved 7440-09-7 NE 578 J 510 NA 
Selenium, Dissolved 7782-49-2 100 <7.35  7.35 <0.1* 

Silver, Dissolved 7440-22-4 94 <1.91  1.91 <0.1* 
Sodium, Dissolved 7440-23-5 NE 2850 J 1400 NA 
Thallium, Dissolved 7440-28-0 0.2 <4.31  4.31 22* 

Vanadium, Dissolved 7440-62-2 86 <6.34  6.34 <0.1* 

Zinc, Dissolved 7440-66-6 6000 1190  9.16 0.2 
Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
1 Chromium SL is for Cr(III) 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MDL – Method detection limit 
NA – Not applicable  
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NE – Not established 
µg/L – micrograms per liter  
RSL – Regional Screening Level 
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Table 5-11.  Idarado Compliance Point Surface Water Sample Results Compared to Human Health Screening Levels (Total Metals) 

Analyte CAS No. 

Screening Levels IC-SWT-REC-BKG 
EPA 

Tapwater 
RSL (ug/L) 

EPA MCL 
(ug/L) 

Result 
(ug/L) Fl

ag
 MDL   

(ug/L) 

EPA 
Tapwater 

EF 
EPA MCL 

EF 
Aluminum 7429-90-5 20000 NE 25100  70.4 1.3 NA 

Antimony 7440-36-0 7.8 6 <4.30  4.30 0.55* 0.72* 

Arsenic 7440-38-2 0.052 10 18.7  4.40 360 1.9 

Barium 7440-39-3 3800 2000 20.0  0.895 <0.1 <0.1 
Beryllium 7440-41-7 25 4 0.855 J 0.460 <0.1 0.21 
Cadmium 7440-43-9 9.2 5 4.89  0.563 0.53 0.98 

Calcium 7440-70-2 NE NE 58600  389 NA NA 
Chromium 7440-47-3 22000 100 5.93 J 5.00 <0.1 <0.1 
Cobalt 7440-48-4 6 NE 39.5  0.807 6.6 NA 

Copper 7440-50-8 800 1300 1030  4.69 1.3 0.79 

Hardness 471-34-1 NE NE 165000  457 NA NA 

Iron 7439-89-6 14000 NE 29300  45.8 2.1 NA 

Lead 7439-92-1 15 15 54.4  2.95 3.6 3.6 

Magnesium 7439-95-4 NE NE 4560  111 NA NA 

Manganese 7439-96-5 430 NE 858  3.27 2 NA 

Mercury 7439-97-6 0.63 2 <0.100  0.100 0.16* <0.1* 

Nickel 7440-02-0 390 NE 31.3  2.98 <0.1 NA 
Potassium 7440-09-7 NE NE 670 J 510 NA NA 
Selenium 7782-49-2 100 50 <7.35  7.35 <0.1* 0.15* 

Silver 7440-22-4 94 NE <1.91  1.91 <0.1* NA 
Sodium 7440-23-5 NE NE 2880 J 1400 NA NA 
Thallium 7440-28-0 0.2 2 <4.31  4.31 22* 2.2* 
Vanadium 7440-62-2 86 NE 6.62 J 6.34 <0.1 NA 
Zinc 7440-66-6 6000 NE 1190  9.16 0.2 NA 

Values in red indicate EF > 1  
* Analyte not present above MDL; value calculated from MDL 
1 Chromium SL is for Cr(III) 
CAS – Chemical Abstracts Service  
EF – Exceedance Factor 
EPA – US Environmental Protection Agency 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MCL – Maximum Contaminant Level 
MDL – Method detection limit 
NA – Not applicable  
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NE – Not established 
µg/L – micrograms per liter  
RSL – Regional Screening Level 
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Table 5-12.  Idarado Compliance Point Surface Water Sample Results Compared to Ecological Screening Levels   

Analyte CAS No. 

IC-SW-REC-BKG 

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, total 7429-90-5 25100  70.4 6800  87 3.7 290 

Antimony, dissolved 7440-36-0 <4.30  4.30 NE NE NA NA 

Arsenic, dissolved 7440-38-2 <4.40  4.40 340 150 <0.1* <0.1* 

Barium, dissolved 7440-39-3 19.1  0.895 NE NE NA NA 
Beryllium, dissolved 7440-41-7 0.777 J 0.460 NE NE NA NA 
Cadmium, dissolved 7440-43-9 4.64  0.563 2.6 0.62 1.8 7.5 

Calcium, dissolved 7440-70-2 59600  389 NE NE NA NA 

Chromium, dissolved 7440-47-3 <5.00  5.00 43000 110 <0.1* <0.1* 

Cobalt, dissolved 7440-48-4 38.9  0.807 NE NE NA NA 

Copper, dissolved 7440-50-8 1010  4.69  22  14 47 74 

Hardness as CaCO3 471-34-1 165000  457 NE NE NA NA 

Iron, total 7439-89-6 29300  45.8 NE 1000 NA 29 

Lead, dissolved 7439-92-1 49.6  2.95 110 4.3 0.45 11 

Magnesium, dissolved 7439-95-4 4450  111 NE NE NA NA 

Manganese, dissolved 7439-96-5 851  3.27 3500 1900 0.24 0.44 

Mercury, dissolved 7439-97-6 <0.100  0.100 NE 0.01 NA 10* 

Nickel, dissolved 7440-02-0 30.9  2.98 720  79 <0.1 0.39 
Potassium, dissolved 7440-09-7 578 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 4.8 0.18 0.4* 11* 
Sodium, dissolved 7440-23-5 2850 J 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 1190  9.16 250 190 4.7 6.2 
Values in red indicate EF > 1 
* Analytical results below MDL; result calculated from MDL  
EF – Exceedance factor 
ESV – Ecological Screening Level 
J – The identification of the analyte is acceptable; the reported value is an estimate.  
MDL – Laboratory Method Detection Limit 
NA – Not applicable  
NE – Not established 
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SS – Site-specific value calculated from hardness  
µg/L – micrograms per liter 
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Figure 2-1.  Regional Location Map 
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Figure 2-2. Regional Location Map – Five AML Sites 
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Figure 2-3.  Site Location Map  
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Figure 2-4. MRDS Location 

  

Figure 2-4 MRDS Location Map 
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Figure 2-5.  Snotel Precipitation Data, Station #538 - Idarado 
 
 
  

Figure 2-5 Snotel Precipitation Data, Station #538 - Idarado 
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Figure 2-6.  Ironton Geologic Map, Irene Mine    
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Figure 2-7.  National Wetlands and Surface Water Inventory Map 
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Figure 2-7 National Wetlands and Surface Water Inventory 
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Figure 2-8.  Site Feature Map  
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Figure 2-9.  USFS and Colorado Geological Survey AML Inventory  
  

Irene Mine  

Figure 2-9 USFS and Colorado Geological Survey AML Inventory 
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Figure 2-10.  CDPHE Integrated Water Quality Map 

 

Figure 2-10 CDPHE Integrated Water Quality Map 
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Figure 2-11.  CDWR Well Survey 
 
 
 
  

Figure 2-11 CDWR Well Survey Map  
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Figure 3-1.  Sampling Locations 
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COMBINED PA/SI ASSESSMENT CHECKLIST – Irene Mine, Ouray County, CO 

Activities performed during a combined PA/SI assessment must still meet the requirements of the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) listed below. This checklist can 
be used to assist in determining whether the combined PA/SI assessment meets the requirements and is 
designed to accompany the final PA/SI report. The items listed below can be found in Section 300.420 of 
the NCP. 
 
Site Name:  Irene Mine 
Previous Names (if any):  Jumbo No. 2 
Site Location:  NW1/4, NW1/4, Section 6, T42N, R7W in the Uncompahgre National Forest, Colorado. 
  

Complete the following checklist. If “no” is marked, please explain 
below. 

Yes No 

1.  Does the site appear in CERCLIS?  x 
2.  Has a review of existing information about the release, such as 

pathway(s) of exposure, targets, sources and nature of the 
release been performed? 

 
 
x 

 

3.  Has an off-site reconnaissance been performed? x  
4.  Has a sampling and analysis plan been developed that provides a 

process for obtaining data of sufficient quality and quantity to 
satisfy data needs? 

 
 
x 

 

5.  Does the sampling and analysis plan include: 
a) A field sampling plan, which describes the number, type, and 

location of samples, and the type of analyses, and 
b) A quality assurance project plan, which describes policy, 

organization, and functional activities, and the data quality 
objectives and measures necessary to achieve adequate data 
for use in site evaluation and hazard ranking system activities? 

 
 
x 
 
 
 
x 

 

6.  Once the combined PA/SI report has been prepared, are the 
following elements included? 

a) A description/history/nature of waste handling 
b) A description of known contaminants 
c) A description of the release 
d) A description of the probable nature of the release 
e) A description of pathways of migration of contaminants 
f) An identification and description of human end 

environmental targets 
g) A recommendation on whether further action is warranted  

 
 
x 
x 
x 
x 
x 
x 
 
x 

 

 

Please provide a brief explanation for “no” responses above:  Item 1, the 
site does not appear in CERCLIS; however, the objective of the USFS 
GMUG PA/SI is to determine whether there have been releases of 
hazardous substances warranting a cleanup action under CERCLA, 
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following the latest edition of the U.S. Environmental Protection Agency 
(EPA) Guidance for Performing Preliminary Assessments Under CERCLA 
and Guidance for Performing Site Inspections Under CERCLA. 
 

Note:  Checklist adapted from Improving Site Assessment: Combined PA/SI Assessments (USEPA, 1999) 
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APPENDIX B 
 
 

PA Database Search Results 

 - USGS MRDS information 

- LR 2000 Claims Reports 

 -  USFWS ECOS Information 

 -  
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Ŵ
ZA

E
[
R
W

�
M
G
Ẑ
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Î
�Y
�
L̂
�X
�Y
I

D
\
Q
X

�
L
F
[a
X

�
�
��
U
��
�
�
W
�

�
�
�
�

L
�
L
�
�
�
U
T
�

L
�
L
�
�
�
U
T
�

�
S
��
T
�
�
@
��
�
U
�
V
��
�
W
@
V

�
�
R
b
D
\
V
X
I
�@
\̀
�S
L
D
�
Î
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Appendix B 
 

-  USFWS ECOS Information 
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Appendix B 
 

- CDPHE Integrated Water Quality Report Information 



5.5

F - fully supportingN - not supported

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting N - not supported

P - Potential Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN02_A Mainstem of the Uncompahgre River from the source (Poughkeepsie Gulch) to a point immediately above the 
confluence with Red Mountain Creek.

5. - 303(d)

3.3

F - fully supportingN - not supported

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03a_A Mainstem of the Uncompahgre River from a point immediately above the confluence with Red Mountain Creek to a 
point immediately above the confluence with Cascade Creek.

5. - 303(d)

2.6

F - fully supportingT - tmdl

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03b_A Mainstem of the Uncompahgre River from a point immediately above the confluence with Cascade Creek to a point 
immediately above the confluence with Dexter Creek.

5. - 303(d)

10.9

F - fully supportingT - tmdl

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03c_A Mainstem of the Uncompahgre River from a point immediately above the confluence with Dexter Creek to a point 
immediately below the confluence with Dallas Creek.

5. - 303(d)
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0.0

F - fully supportingT - tmdl

C1 - Class 1 Cold Water Aquatic Life

X - not assessed X - not assessed

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03d_A Mainstem of the Uncompahgre River from a point immediately below the confluence with Dallas Creek to the inlet of 
Ridgway Reservoir.

4a. - TMDL

8.1

F - fully supportingN - not supported

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03e_B Mainstem of the Uncompahgre River from the outlet of Ridgway Reservoir to a point immediately above the 
confluence with Broman Canyon.

5. - 303(d)

3.3

F - fully supportingN - not supported

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03e_C Mainstem of the Uncompahgre River from the confluence with Broman Canyon to a point immediately above the 
outlet of the South Canal near Uncompahgre.

5. - 303(d)

11.1

F - fully supportingT - tmdl

C1 - Class 1 Cold Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN03f_A Mainstem of the Uncompahgre River from a point immediately above the outlet of the South Canal to a point 
immediately above the Highway 90 bridge in Montrose.

4a. - TMDL
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6.2

F - fully supportingN - not supported

W1 - Class 1 Warm Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN04a_B Mainstem of the Uncompahgre River from Cedar Creek to Gunnison Road.

5. - 303(d)

3.8

F - fully supportingI - insufficient 
information

W1 - Class 1 Warm Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN04a_C Mainstem of the Uncompahgre River from the Highway 90 bridge at Montrose to Cedar Creek.

3b. - M&E list

18.6

F - fully supportingT - tmdl

W2 - Class 2 Warm Water Aquatic Life

F - fully supporting N - not supported

P - Potential Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN04b_A Mainstem of the Uncompahgre River from Gunnison Road to the upstream boundary of Confluence Park.

5. - 303(d)

0.5

F - fully supportingT - tmdl

W1 - Class 1 Warm Water Aquatic Life

F - fully supporting NA - not applicable

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN04c_A Mainstem of the Uncompahgre River from the upstream boundary of Confluence Park to the confluence with the 
Gunnison River.

4a. - TMDL
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1.8

F - fully supportingN - not supported

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN05_B Commodore Gulch and its tributaries

5. - 303(d)

0.7

F - fully supportingN - not supported

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN05_C Governor Basin 

5. - 303(d)

0.9

F - fully supportingI - insufficient 
information

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN05_D Silver Creek

3b. - M&E list

0.5

F - fully supportingN - not supported

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting N - not supported

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN05_E Sneffels Creek below Governor Basin

5. - 303(d)
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37.0

F - fully supportingF - fully supporting

C2 - Class 2 Cold Water Aquatic Life

X - not assessed F - fully supporting

E - Existing Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN05_F All tributaries to the Uncompahgre River, including all wetlands, from the source to a point immediately below the 
confluence with Dexter Creek, except for specific listings in Segments 1, 6a, 6b, and 7 through 9and segment 
portions.

1. - All attaining

0.7

F - fully supportingN - not supported

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting NA - not applicable

N - No Primary Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN06a_A Mainstem of Red Mountain Creek from the source to immediately above the confluence with the East Fork of Red 
Mountain Creek.

5. - 303(d)

8.3

F - fully supportingNA - not applicable

none

F - fully supporting NA - not applicable

N - No Primary Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN06b_A Mainstem of Red Mountain Creek from immediately above the confluence with the East Fork of Red Mountain Creek to 
the confluence with the Uncompahgre River.  All tributaries to Red Mountain Creek  within Corkscrew and Champion 
basins.

1. - All attaining

2.3

F - fully supportingN - not supported

C2 - Class 2 Cold Water Aquatic Life

F - fully supporting F - fully supporting

P - Potential Use

MilesAquatic Life TierIR Category Recreational Tier

Agriculture UseAquatic Life Use Recreational Use Water Supply Use

COGUUN07_A Mainstem of Gray Copper Gulch from the source to the confluence with Red Mountain Creek.

5. - 303(d)
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Appendix C 
 

USEPA Sampling Results, Irene Mine  
September 2019 



Pre-CERCLA Screening Checklist/Decision Form 

 
 

This form is used in conjunction with a site map and any additional information required by the 
EPA Region to document completion of a Pre-CERCLA Screening (PCS).  The form includes a 
decision on whether a site should be added to the Superfund program’s active site inventory for 
further investigation.   

EPA Region: 8  State: Colorado    

EPA ID No. (If Available):  Not Applicable 

Site Category:  Tronox Mines 
 

Select a Site Name (Primary):  Irene Mine 

Site Number:  Not Applicable  
Date of Site Visit:  Sep 18, 2019 Time of Site Visit:  09:42 

Checklist Preparer 

Title:  Site Assessment/Project Manager  

Name:  Jean Wyatt  

Organization:  EPA  

Street Address:  1595 Wynkoop St 

City:  Golden 

State:  Colorado Zip Code:  80202 

Phone:  (303) 312-6258   

Mine Site Contact 

Title:    

Name:   

Organization:    

Street Address:  

City:  

State:    

Zip Code:  

Phone:    

Site Information (Preliminary) 

Site Name (Alternate 1):  N/A 

Site Name (Alternate 2):  N/A 

Region:  8 

State:  Colorado  

County:  Ouray 

Congressional District:  3 

 

Spatial Location 

Latitude:  37.933843606187 

Longitude:  -107.682874482225 

Collection Method:  GPS (handheld, 
Smartphone, other device with < 25m 
accuracy) 

Horizontal Accuracy in Meters:  10 

Site Description of this Spatial Location:   

Approximate Center of Site 

 



  
 

Preliminary Assessment - Historical Data 

CERCLA 105d Petition for Preliminary Assessment: N0 

Petition Date: Not Applicable 

RCRA Subtitle C Site Status: Not Applicable 

Is site in RCRAInfo? No 

RCRAInfo Handler ID #:   Not Applicable 

Additional RCRAInfo ID #:   Not Applicable 

State ID: None 

Other ID: None 

Ownership Type: Forest Service 

Site Type: Abandoned Mine Site 

Site Sub-Type: Hard Rock Mining 

Federal Facility/Federal Facility Owner: Not Applicable 

Formerly Used Defense Site (FUDS): No 

Federal Facility Docket: No 

Federal Facility Docket Listing Date: Not Applicable 

Federal Facility Docket Reporting Mechanism: Not Applicable 

Native American Interest: Unknown 

Tribe/Additional Tribe: Unknown 

 



Site Description - Physical Setting 

Abandoned Mine Site: Yes 

Buildings:   Buildings Not Present 

Mill or Milling Equipment or Tailing Present:  No 

Steep Waste Piles:  No 

Safety Hazards Present: Yes 

Safety Hazards:  
 

Low pH Water/Leachate 
Miscellaneous Debris 
Potential for contact (human/eco) with open acidic mine 
drainage stream 
Debris/silt causes blockage of drainage or stream may 
result in flooding 
 

Accessibility:  Easy access, Located Along Main Road 

Time it takes to reach this site (Hours:Minutes):   One Minute from Road 

Detailed description of how the site was accessed:  Off Highway 550, approx. 10 miles south from Ouray 

Adjacent to Resident/Adjacent Residential 
Features: 

No 

Mountainous Steep Terrain: Yes 

Vegetation Present/Vegetation Density:   Yes; Heavy 

Surface Water Body on or Adjacent to the Site:   Yes 

Open Fields:   No 

Waste Pile Erosion Observed:   Yes 

Describe Waste Pile Run Off:   Drainage off of pile observed 

Tailings Erosion Observed:   No 

Draining Adits or Seeps Discharge from the Site:   Yes 

Adits Flow Rate from Site:  Minor 

Describe Adit Flow from Site: Adit draining but low flow due to Fall/low flow conditions 

Draining Adits or Seeps Discharge Across Waste 
Piles:   

Yes 

Draining Adits or Seeps Discharge to Adjacent 
Habitat:   

Yes 

Adit Flows into what habitat:   Riparian 

Habitat Name:    

Physical Setting and Access Features:   Designated recreational area 

Physical Setting Field Notes: Easy access to site, adjacent to highway and trailhead. 
Extremely high lead measured by XRF on pile (4.4%) on 
pile downstream from adit; campfire rings present on pile; 
Water draining from adit into surrounding upland and 
wetland habitats.  

 



Site Description - Land Use 

Roads/Trails: Yes   Road/Trail Type:  Major Road or Highway 

Human Activity:   Yes Human Activity Type:  Moderate 

Residential:  No  Residential Density: Not Applicable 

Recreational Use:   Yes   Recreational Density:  Moderate 

Camping:   Yes  Camping Frequency:  Minimal 

Fishing:  No Fishing Frequency: Not Applicable 

Hiking:   Yes Hiking Frequency:  Moderate 

Biking:   Yes   Biking Frequency:  Moderate 

Picnicking:    Yes  Picnicking Frequency:   Minimal 

Ecological Activity:   Yes  Ecological Activity:  Heavy 

 

Observed/likely fishing/consumption of fish/aquatic organisms at the mine 

site or within ¼ miles downstream:   

 

Unknown 

Are there other observed sensitive environments on-site or downstream of the 

waste area(s) within ¼ mile?   

 

Unknown 

Sensitive Environment (wetland, stream, creek, river, known to be in the 

vicinity of a National Park, designated federal/state wildlife or scenic area, fish 

hatchery/spawning area, designated for wildlife or game management, known 

to be used by or designated critical habitat for Threatened or Endangered 

Species, or any other sensitive environment critical to supporting wildlife): 

 

Other Sensitive 

Environments 

Land Use Field Notes: Moderate use of trail for biking/hiking expected. Observed campfire rings in a 

few different areas. Short dirt road off hwy leads to parking area adjacent to 

secondary pile. Strong sulfur odor present. Trash also observed on site. 

 

  



Site Surface Description 

Draining Adit:   Yes 

Draining Adit Type:   Collapsed portal with discharging adit 

Waste Piles/Number of Waste Piles:   Yes/2 

Airborne Release of Fine Material/Dust:   Unknown 

Surface Water on or Immediately Adjacent: No 

Wetlands on or Adjacent to Site:   Yes 

Forested on or Adjacent to the Site:   Yes 

Riparian on or Adjacent to the Site:   Yes 

 

Site Surface Field Notes:   1 Large pile below adit and adjacent to hwy and 1 

secondary pile next to trail. Short dirt road and 

parking lot connects piles.  

 

Groundwater Seeps Observed? Unknown  

Groundwater Seeps Field Notes:   None observed but orange drainage channel 
surfaces from secondary pile and flows to gully 
next to hwy. 
 

Primary Drainage Name:   
 

Red Mountain Creek 

Previous Investigations:   No 

Cleanup Activities:   No  

Previous Regulatory Actions (Permitting and 
Enforcement):   
 
Institutional Controls:   

No  
 
 
No 
 

Community Interest:   Yes; Uncompahgre Watershed Partnership 

  

  

  

  

  

  

  



Survey Form 
  

1. An initial search for the site in EPA's Superfund active, archive and non-site 
inventories should be performed prior to starting a PCS. Is this a new site that 
does not already exist in these site inventories? 
 

 
Yes 

 

2. Is there evidence of an actual release or a potential to release? 
Evidence of Potential Release: 

Evidence of waste pile runoff/erosion (channels, rills, run off), 
Draining mine adit water discharge, Draining mine adit discharging 
into wetlands or surrounding environment, Draining Mine Adit 
Water discharging over waste material, Potential for contact 
(human/eco) with open acidic mine drainage stream 

Yes 
 

3. Are there possible targets that could be impacted by a release of 
contamination at the site? 

Yes 

4. Is there documentation indicating that a target has been exposed to a 
hazardous substance released from the site? 

Unknown 
 

5. Is the release of a naturally occurring substance in its unaltered form, or is it 
altered solely through naturally occurring processes or phenomena, from a 
location where it is naturally found? 

 
No 

 
6. Is the release from products which are part of the structure of, and result in 
exposure within, residential buildings or business or community structures? 

 
No 

7. If there has been a release into a public or private drinking water supply, is it 
due to deterioration of the system through ordinary use? 

 
No 

8. Are the hazardous substances possibly released at the site, or is the release 
itself, excluded from being addressed under CERCLA? 

 
No 

9. Is the site being addressed under RCRA corrective action or by the Nuclear 
Regulatory Commission? 

 
No 

10. Is another federal, state, tribe or local government environmental cleanup 
program other than site assessment actively involved with the site (e.g., state 
voluntary cleanup program)? 

 
No 

 
11. Is there sufficient documentation or evidence that demonstrates there is no 
likelihood of a significant release that could cause adverse environmental or 
human health impacts? 

 
No 

12. Are there OTHER site-specific situations or factors that warrant further 
CERCLA remedial/integrated assessment or response? 

 
No 

  



Preparer’s Recommendation 
  

Preparer's Recommendation:  Do not add site to the Superfund active site inventory. 

 

Please explain recommendation below:  Site located adjacent to highway and at a popular hiking 
trailhead.  Lead detected from 8,000 ppm to 40,000 ppm in piles.  Campfire rings present & highly 
active recreational use evident onsite.  Adit discharge concentrations are elevated above water 
quality standards for cadmium, copper, lead & zinc with active drainage into Red Mountain Creek 
watershed.  

 

 

Site Assessor's Name:  Jean Wyatt 

 

Site Assessor's Signature: 

 

 

 

  

Date:  Sep 18, 2019 

 

  



EPA Regional Review and  
Pre-CERCLA Screening Decision 

  

 

EPA Region 8 Reviewer’s Name:  Jean Wyatt 

EPA Region 8 Reviewer’s Signature: 

 

 

 

Date:  Sep 18, 2019 

  



Site Location 

 
 



Surface Water 
STATION_ID ANALYSIS MATRIX SAMPLE DATE SAMPLE TIME Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead MagnesiumManganese MercuryMolybdenum Nickel Potassium Selenium Silver Sodium Uranium Thallium Vanadium Zinc Hardness1

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Total Recoverable Metals Surface Water 9/18/2019 10:42 8520 2.5 U 2.5 U 25 U 2 U 7.09 D 56500 5 U 37.8 D 78.7 D 8390 188 D 12500 1650 0.1 U 5 U 13.3 D 958 J 5 U 2.5 U 7280 0.5 U 5 U 10 U 1670 NA

Dissolved Metals Surface Water 9/18/2019 10:24 8170 0.5 U 0.5 U 7.14 J 2 U 6.88 57600 1 U 34.2 66.3 8150 177 12500 1640 NA 1 U 12.1 921 J 1 U 0.5 U 6620 0.253 J 1 U 2 U 1760 195000 
1 Sample-specific hardness calculated using dissolved calcium and magnesium concentrations for use in assessing hardness-based in accordance with Colorado Water Quality Control Commission, Regulation 31 (https://www.colorado.gov/pacific/sites/default/files/31_2018%2801%29.pdf)
NA = Not analyzed

D = Sample diluted prior to analysis; reported result is for undiluted sample

STATION_ID ANALYSIS MATRIX SAMPLE DATE SAMPLE TIME pH Temp. Flow
Stand. Unit ºC cfs

IRN-SW-A01-01 In Situ Measure Surface Water 9/18/2019 10:42 3.21 10.5 NC
NC = Not collected

Surface Water - Anions and Alkalinity
STATION_ID ANALYSIS MATRIX SAMPLE DATE SAMPLE TIME Chloride Fluoride

mg/L mg/L
IRN-SW-A01-01 Wet Chemistry Surface Water 9/18/2019 10:42 5 U 2.8 D

D = Sample diluted prior to analysis; reported result is for undiluted sample

Surface Soil
STATION_ID ANALYSIS MATRIX SAMPLE DATE SAMPLE TIME Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead MagnesiumManganese MercuryMolybdenum Nickel Potassium Selenium Silver Sodium Thallium Uranium Vanadium Zinc

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
IRN-SO-MP01-01 Total Recoverable Metals Soil 09/18/2019 11:21 2070 D 7.2 D 10.4 D 50.9 D 0.489 U 11 D 176 D 0.802 JD 1.95 D 321 D 49800 D 40000 BD 353 D 52.7 D 0.50 D 285 D 1.22 D 1350 D 9.98 JD 47.6 D 122 U 1.05 D 0.118 D 7.42 D 4850 D
IRN-SO-MP01-02 (grab) Total Recoverable Metals Soil 09/18/2019 11:58 4430 D 2.99 D 11 D 85.9 D 0.484 U 0.683 D 304 D 2.23 D 0.797 D 190 D 52500 D 8270 BD 1970 D 173 D 0.42 D 311 D 1.38 D 1630 D 6.55 JD 7.7 D 243 JD 0.6 JD 0.161 D 25.9 D 349 D
IRN-SO-MP01-03 (grab) Total Recoverable Metals Soil 09/18/2019 12:03 1400 D 4.77 D 10.4 D 43.6 D 0.469 U 19.7 D 255 D 0.939 U 11.3 D 201 D 107000 D 18300 BD 82.7 JD 24.5 D 0.99 D 122 D 4.97 D 738 D 16.7 JD 45.9 D 117 U 0.939 U 0.0968 JD 1.88 U 5400 D
IRN-SO-MP01-04 (grab) Total Recoverable Metals Soil 09/18/2019 12:06 1620 D 5.33 JD 9.4 D 38.9 D 0.491 U 6.29 JD 49.1 U 0.896 JD 0.375 D 317 D 36300 D 18500 BD 211 JD 52.6 JD 0.31 D 361 JD 0.604 D 1290 D 9.63 D 16.7 JD 123 U 1.09 D 0.112 D 17 D 3020 JD
IRN-SO-MP01-05 (grab) Total Recoverable Metals Soil 09/18/2019 12:10 769 D 9.71 D 4.89 D 57.9 D 0.489 U 4.99 D 48.9 U 0.489 U 0.45 D 91.7 D 15500 D 6230 BD 52.2 JD 11.1 D 1.11 D 561 D 0.244 U 1210 D 6.77 D 20.6 D 122 U 4.89 D 0.103 D 2.42 D 1390 D
IRN-SO-MP01-06 (grab) Total Recoverable Metals Soil 09/18/2019 12:13 1070 D 5.73 D 4.47 D 40 D 0.484 U 3.23 D 69.5 JD 0.533 JD 0.237 D 214 D 24200 D 13200 BD 126 D 18.9 D 0.48 JD 268 D 0.242 U 1030 D 8.35 D 13.6 D 121 U 1.73 D 0.0826 JD 9.71 D 1310 D
IRN-SO-MP02-01 Total Recoverable Metals Soil 09/18/2019 11:45 986 D 37.5 D 22.4 D 69.3 D 0.498 U 2.73 D 62.2 JD 0.62 JD 0.46 D 74.9 D 17800 D 33800 BD 106 JD 158 D 0.52 D 5720 D 0.332 JD 797 D 55.1 JD 77.5 D 124 U 1.21 D 0.181 D 4.12 D 255 D
IRN-SO-BKG-01 Total Recoverable Metals Soil 09/18/2019 12:19 6920 D 0.253 JD 4.5 D 154 D 0.478 U 0.535 D 3760 D 4.65 D 3.78 D 10.2 D 10300 D 131 BD 2930 D 372 D 0.03 JD 0.526 D 3.56 D 1190 D 0.478 UJ 0.265 JD 120 U 0.478 U 0.322 D 15.4 D 98.4 D
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown 
J = Laboratory quality control review indicates that this result is considered estimated
D = Sample diluted prior to analysis; reported result is for undiluted sample
B = The analyte was detected in the sample as well as in the associated blank

STATION_ID ANALYSIS MATRIX SAMPLE DATE SAMPLE TIME Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead MagnesiumManganese Nickel Potassium Selenium Silver Sodium Thallium Vanadium Zinc
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

IRN-SO-MP01-01 SPLP Leachate 09/18/2019 11:21 5270 60 U 10 U 36 J 0.5 J 39.1 4000 J 10 U 6.4 J 1040 9620 6090 1170 J 351 3.5 J 265 J 35 UJ 0.49 J 3850 J 25 U 50 U 10800 
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown 
J = Laboratory quality control review indicates that this result is considered estimated

Mine Name XRF Sample ID Latitude Longitude Date Time Units Ti Ti +/- Cr Cr +/- Mn Mn +/- Fe Fe +/- Co Co +/- Ni Ni +/- Cu Cu +/- Zn Zn +/- As As +/- Se Se +/- Rb Rb +/- Sr Sr +/- Zr Zr +/- Mo Mo +/- Ag Ag +/- Cd Cd +/- Sn Sn +/- Sb Sb +/- Ba Ba +/- Hg Hg +/- Pb Pb +/-
Irene Mine IRN-SO-MP01-01-X001 37.93394 -107.68288 18-Sep-19 10:55 mg/kg 7305 674 <LOD 181 190 56 59897 935 1174 144 <LOD 104 201 18 6303 111 <LOD 241 <LOD 24 162 6 37 3 170 5 57 4 <LOD 48 <LOD 51 <LOD 76 <LOD 84 <LOD 1074 <LOD 41 15122 229
Irene Mine IRN-SO-MP01-01-X002 37.9337845 -107.6828687 18-Sep-19 11:02 mg/kg 5990 476 <LOD 122 183 39 34747 466 614 89 <LOD 78 165 13 3988 63 <LOD 148 <LOD 15 190 5 112 4 242 5 262 6 <LOD 39 <LOD 42 <LOD 65 <LOD 73 <LOD 734 <LOD 27 8464 109
Irene Mine IRN-SO-MP01-01-X003 37.93381583 -107.6827557 18-Sep-19 11:03 mg/kg 3303 400 <LOD 109 289 38 29232 378 244 75 <LOD 67 81 10 465 15 <LOD 113 <LOD 12 181 4 186 4 183 4 118 4 <LOD 37 <LOD 40 <LOD 61 <LOD 68 879 228 <LOD 22 5583 71
Irene Mine IRN-SO-MP01-01-X004 37.93380767 -107.6827927 18-Sep-19 11:06 mg/kg 5021 451 <LOD 127 182 36 14107 229 211 59 <LOD 78 135 13 4336 68 <LOD 198 <LOD 19 226 6 74 3 154 4 65 4 <LOD 40 <LOD 43 <LOD 66 <LOD 73 <LOD 711 <LOD 36 14497 181
Irene Mine IRN-SO-MP01-01-X005 37.93378083 -107.6827315 18-Sep-19 11:07 mg/kg 4736 383 <LOD 100 128 28 13833 196 <LOD 147 <LOD 58 105 10 192 9 <LOD 91 <LOD 10 276 5 104 3 174 4 215 4 <LOD 34 <LOD 37 <LOD 57 <LOD 64 669 202 23 6 3994 50
Irene Mine IRN-SO-MP01-01-X006 37.933708 -107.6826662 18-Sep-19 11:10 mg/kg 4989 542 <LOD 146 163 44 24836 397 513 87 <LOD 96 317 20 6896 110 <LOD 260 <LOD 25 214 6 136 5 189 5 606 10 <LOD 44 48 16 <LOD 72 <LOD 81 <LOD 900 <LOD 42 20920 285
Irene Mine IRN-SO-MP01-01-X007 37.93376317 -107.6826535 18-Sep-19 11:10 mg/kg 5762 621 <LOD 161 424 60 18215 344 349 85 <LOD 130 652 31 13612 220 <LOD 424 <LOD 40 165 7 63 5 105 5 289 7 <LOD 49 57 17 <LOD 78 <LOD 87 <LOD 1004 <LOD 69 44385 656
Irene Mine IRM-SO-MP02-01-X001 37.93336367 -107.6834635 18-Sep-19 11:39 mg/kg 7025 655 <LOD 172 534 64 24952 449 385 96 <LOD 124 88 17 133 15 <LOD 412 44 14 175 7 142 6 97 5 1935 31 <LOD 49 <LOD 51 <LOD 77 <LOD 85 <LOD 1024 <LOD 69 41958 629

LOD = limit of detection; Ti = titanium; Cr = chromium; Mn = manganese; Fe = iron; Co = cobalt; Ni = nickel; Cu = copper; Zn = zinc; As = arsenic; Se = selenium; Rb = rubidium; Sr = strontium; Zr = zirconium; Mo = molybdenum; Ag = silver; Cd = cadmium; Sn = tin; Sb = antimony; Ba = barium; Hg = mercury; Pb = lead

X-Ray Fluorescence (XRF) Spectrometry Soil Survey Results 

Irene Mine - 2019 Data Summary 

Soil Synthetic Precipitation Leaching Procedure Leachate 

1.74 See note
mg/L μS/cm

836

Field-Measured Water Quality Parameters
Flow Measurement

Equipment

IRN-SW-A01-01

J = Laboratory quality control review indicates that this result is considered estimated
U = Laboratory analysis indicates that the analyte was undetected at the concentration shown 

Dissolved Oxygen Conductivity

U = Laboratory analysis indicates that the analyte was undetected at the concentration shown 
J = Laboratory quality control review indicates that this result is considered estimated

Nitrate/Nitrite as N
mg/L
2.5 UJ

Sulfate as SO4
mg/L

Total Alkalinity
mg CaCO3 / L

5 U282 D











 

Photographs 
  

 

 

Irene Mine: From Center/top of pile in front of lower adit 



 

Irene Mine: Lower Adit pooling water at base 

 

 

  



 

 

 Irene Mine: Side view of pile from top including campfire ring 



 

 Irene Mine: Secondary pile behind trees, south of main pile, adjacent to Richmond 
Trailhead & Trail parking area 

 

  

  



 

 

 Irene Mine: Front view of pile from center top 

 

 Irene Mine: Drainage from secondary pile, flows down to gully adjacent to hwy 



 

 

 Irene Mine: Another side view of pile from side/base 

 

 Irene Mine: Secondary pile front face adjacent to trail and parking area 









TechLaw, Inc.
Environmental Services Assistance Team

1 Denver Federal Center, Building 25, Denver, CO 80225

Task Order: 0002 - Analytical Support and Data Validation

Document Type:

Contract: EP-W-13-028 DCN: 03072-7-02-A223-LA-0804

TDF#: A223

Line Item: All

TDF Status: In Progress

Date: 10/21/2019

To: Don Goodrich, USEPA, Region 8 Task Order Project Officer

From: Janelle Lohman, ESAT Data Assistant

Through: Scott Walker, Region 8 ESAT Team Manager

Subject: Tronox Mining Sites_Soil_SEP_2019

Comments:

LA - Laboratory Analysis Results (e.g., Chemistry, Asbestos)

09/20/2019 - ESAT Received 34 Soil samples for the following 
analyses: 
 
Total Recoverable Metals by ICP-OE 
Total Recoverable Metals by ICP-MS 
TM_Mercury 7473 (solids)



















































































































































































 
 

TechLaw, Inc. 
Environmental Services Assistance Team 
16194 W. 45th Drive, Golden, CO 80403 

303-312-7721 
 
 

Contract: EP-W-13-028 
 
 
 

Certificates of Analysis 
Valid through January 2020 

 
 
 

Perkin Elmer Optima ICP-OE 

Perkin Elmer DRC IIe ICP-MS 

NIPPON NIC MA-3 

Perkin Elmer FIMS 100 
 
 

 Initial Calibration Verification (ICV) Standards 
 

 Laboratory Check Standards (LCS) 
 

 Matrix Spike Solutions 
 

 Interference Check (ICSA / AB) Standards 















































































CERTIFICATION

Parameter

Total
Concentration⁶⁶ Certified

Value¹¹ Uncertainty²²
QC Performance

Acceptance Limits³³
PT Performance

Acceptance Limits⁴⁴
mg/kg mg/kg % mg/kg mg/kg

Aluminum 59900 8090 4.40 4030 - 12100 3200 - 13000

Antimony 215 99.3 5.05 D.L. - 206 21.4 - 255

Arsenic 115 100 6.62 80.9 - 120 69.6 - 131

Barium 848 217 2.44 177 - 257 160 - 278

Beryllium 169 147 5.75 120 - 175 111 - 185

Boron 111 85.2 7.76 60.5 - 110 51.1 - 128

Cadmium 99.8 83.7 5.42 68.0 - 99.5 61.3 - 110

Calcium 13000 6010 2.43 4860 - 7150 4430 - 7590

Chromium 152 107 6.22 82.9 - 130 74.3 - 144

Cobalt 147 123 5.38 101 - 145 91.4 - 160

Copper 192 166 10.5 134 - 197 125 - 213

Iron 29800 14600 8.76 6580 - 22600 5270 - 23900

Lead 113 88.4 11.6 71.8 - 105 61.8 - 115

Magnesium 4990 2930 3.27 2190 - 3670 1930 - 3940

Manganese 545 311 4.84 249 - 373 233 - 390

Mercury 2.76 2.90 3.80 2.13 - 3.68 1.47 - 4.33

Molybdenum 66.5 54.1 5.49 41.8 - 66.3 36.2 - 71.9

Nickel 63.5 49.8 10.9 40.3 - 59.2 34.4 - 67.3

Potassium 29700 2620 1.44 1810 - 3430 1600 - 3640

Selenium 106 87.7 6.27 66.7 - 109 56.2 - 119

Silver 47.1 41.4 6.39 30.5 - 52.2 27.3 - 55.4

Sodium 13800 252 7.76 174 - 331 82.9 - 422

Strontium 239 58.8 9.01 47.0 - 70.6 41.0 - 76.6

Product:
Catalog Number:
Lot No.
Certificate Issue Date:
Expiration Date:
Revision Number:

Metals in Soil
540
D094-540
September 12, 2016
March 31, 2020
Original

16341 Table Mountain Pkwy ▪ Golden, CO 80403 ▪  T: 800.372.0122 ▪ 303.431.8454 ▪  www.eraqc.com
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ANALYTICAL VERIFICATION

Parameter

Total
Concentration⁶⁶ Certified

Value¹¹ Uncertainty²²
QC Performance

Acceptance Limits³³
PT Performance

Acceptance Limits⁴⁴
mg/kg mg/kg % mg/kg mg/kg

Thallium 68.9 58.1 6.26 45.1 - 71.2 37.1 - 79.2

Tin 185 154 4.81 116 - 192 92.3 - 215

Titanium 2440 370 4.01 110 - 630 77.5 - 663

Uranium 65.2 58.6 5.84 46.6 - 70.7 43.2 - 74.0

Vanadium 194 140 5.47 107 - 172 97.8 - 181

Zinc 180 145 10.9 119 - 171 98.2 - 192

Parameter
Certified

Value¹ Proficiency Testing Study NIST Traceability
Mean Recovery⁵ n SRM Number Recovery

mg/kg mg/kg % %

Aluminum 8090 8090 80.1 146 - -

Antimony 99.3 99.3 46.4 150 - -

Arsenic 100 100 87.3 189 - -

Barium 217 217 85.8 164 - -

Beryllium 147 147 87.8 163 - -

Boron 85.2 85.2 73.4 109 - -

Cadmium 83.7 83.7 83.9 195 - -

Calcium 6010 6010 88.6 132 - -

Chromium 107 107 81.5 186 - -

Cobalt 123 123 84.8 155 - -

Copper 166 166 85.3 184 - -

Iron 14600 14600 89.4 147 - -

Lead 88.4 88.4 88.4 202 - -

Magnesium 2930 2930 84.9 135 - -

Manganese 311 311 88.2 157 - -

Mercury 2.90 2.90 105 133 - -

Molybdenum 54.1 54.1 82.7 157 - -

Nickel 49.8 49.8 81.3 188 - -

16341 Table Mountain Pkwy ▪ Golden, CO 80403 ▪  T: 800.372.0122 ▪ 303.431.8454 ▪  www.eraqc.com
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Parameter
Certified

Value¹¹ Proficiency Testing Study NIST Traceability
Mean Recovery⁵⁵ n SRM Number Recovery

mg/kg mg/kg % %

Potassium 2620 2620 85.9 136 - -

Selenium 87.7 87.7 82.7 171 - -

Silver 41.4 41.4 86.0 164 - -

Sodium 252 252 84.1 122 - -

Strontium 58.8 58.8 93.6 103 - -

Thallium 58.1 58.1 82.9 158 - -

Tin 154 154 84.0 117 - -

Titanium 370 370 86.7 108 - -

Uranium 58.6 58.6 96.6 26 - -

Vanadium 140 140 86.2 157 - -

Zinc 145 145 100 184 - -

16341 Table Mountain Pkwy ▪ Golden, CO 80403 ▪  T: 800.372.0122 ▪ 303.431.8454 ▪  www.eraqc.com

Page 3 of 4 Lot: D094-540
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▪ Certificate of Analysis ▪



1. The Certified Values are equal to the mean recoveries for the parameters as determined in an interlaboratory round robin study based on all applicable 
digestion techniques reported in the study.  The Certified Values are based on an "as received" basis, assuming 100% solids content.  The certified values 
are monitored and purchasers will be notified of any significant changes resulting in recertification or withdrawal of this certified reference material during the 
period of validity of this certificate.

2. The Uncertainty is the total propagated uncertainty at the 95% confidence interval.  The uncertainty is based on the preparation and internal analytical 
verification of the product by ERA, multiplied by a coverage factor.  The uncertainty applies to the product as supplied and does not take into account any 
required or optional dilution and/or preparations the laboratory may perform while using this product.

3. The QC Performance Acceptance Limits (QC PALs™)are based on actual historical data collected in ERA's Proficiency Testing program. The QC 
PALs™ reflect any inherent biases in the methods used to establish the limits and closely approximate a 95% confidence interval of the performance that 
experienced laboratories should achieve using accepted environmental methods. Use the QC PALs™ to realistically evaluate your performance against your 
peers.

4. The PT Performance Acceptance Limits (PT PALs™) are calculated using the regression equations and fixed acceptance criteria specified in the 
NELAC proficiency testing requirements. Use the PT PALs™ when analyzing this QC standard alongside USEPA and NELAC compliant PT standards. 
Please note that many PT study acceptance limits are concentration dependent (some non-linearly) and, therefore, the acceptance limits of this QC 
standard and any PT standard may differ relative to their difference in concentrations.

5. The PT Data/Traceability data include the mean value, percent recovery and number of data points reported by the laboratories in our Proficiency 
Testing study compared to the Certified Values. In addition, where NIST Standard Reference Materials (SRMs) are available, each analyte has been 
analytically traced to the NIST SRM listed. This product is traceable to the lot numbers of its starting materials. All gravimetric and volumetric measurements 
related to its manufacture are traceable to NIST through an unbroken chain of comparisons.
Traceability Recovery (%) = [(% recovery certified standard)/(% recovery NIST SRM)]*100
The traceability data shown were compiled by analyzing the ERA standards or their associated stock solutions against the applicable NIST SRMs.

6. The Total Concentrations are equal to the background concentrations in the blank soil matrix (measured using neutron activation, XRF, and total acid 
digestion techniques), plus the amount of each analyte spiked onto the soil. For Trace Metals, the values listed are only ""Theoretical Values"" based upon 
the methodologies listed.

7. For additional information on this product such as intended use, instructions for use, level of homogeneity, and safety information, please refer to the 
provided Instruction Sheet

Certifying Officer Quality Officer

Brian Miller Patrick Larson

If you have any questions or need technical assistance, please call ERA technical assistance 
at 1-800-372-0122 or send an email to info@eraqc.com.
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Appendix D 
 

Volume Estimate Worksheets 
 Irene Mine  



File name: irenewp1.ms4d
Volume: 835.74 yd^3
Weight: 0.00 pounds
Material type:
Method: Volume with Azimuth
Units: Feet
Note:

Page 1



Point X Y Z Note
1 0.00 0.00 0.00 Origin
2 20.53 -17.79 -6.16 Base
3 2.20 -26.77 -5.51 Base
4 39.81 -35.72 2.60 Pile
5 9.11 -38.85 1.21 Pile
6 21.79 60.19 4.22 Base
7 10.86 -2.47 -1.67 Base
8 19.35 -19.83 -2.70 Base
9 41.80 13.42 6.92 Pile

10 26.56 -11.49 2.18 Pile
11 -42.51 29.99 -6.21 Traverse
12 -52.58 41.57 -9.50 Base
13 -35.20 39.67 -9.21 Base
14 -65.40 113.65 -8.88 Pile
15 -30.69 47.12 -5.09 Pile
16 -63.49 39.28 -7.25 Traverse
17 -70.06 59.98 -15.64 Base
18 -48.20 46.22 -15.01 Base
19 -58.51 68.73 -9.44 Pile
20 -84.43 54.66 -4.57 Traverse
21 -82.78 67.53 -9.93 Base
22 -74.67 78.57 -3.65 Pile
23 -105.80 66.85 3.86 Traverse
24 -109.49 75.22 3.81 Base
25 -96.55 80.61 -2.42 Base
26 -121.87 101.48 12.88 Pile
27 -104.65 16.21 -7.72 Traverse
28 -89.49 -7.86 -20.48 Base
29 -108.38 4.86 -14.37 Base
30 -95.18 -11.00 -19.82 Pile
31 -109.73 -6.70 -10.77 Pile
32 -85.47 1.12 -12.70 Traverse
33 -84.97 -15.73 -20.37 Base
34 -94.19 -0.97 -15.10 Base
35 -93.54 -20.22 -17.64 Pile
36 -68.36 5.01 -4.68 Traverse
37 -61.70 -8.65 -5.68 Base
38 -81.81 12.04 -8.35 Base
39 -74.31 -9.13 -2.92 Pile
40 -0.39 -25.12 -5.36 Traverse
41 58.66 -54.56 -9.70 Base
42 36.31 -43.33 -10.60 Base

Page 2



Point X Y Z Note
43 29.50 -57.39 -2.59 Pile

Page 3
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APPENDIX E 
 
 

Laboratory Analytical Results















































































 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F 
 
 

Data Validation and Verification
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Appendix F 
LABORATORY DATA VALIDATION REVIEW 

 
F.1. LABORATORY METHODS AND GENERAL QA/QC REVIEW 
 
Pace Analytical Laboratory (Pace) analyzed total analyte list (TAL) metals in all collected soil, sediment, 
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 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 July 31, 2020 (see 
Appendix C). Results from Pace are used to estimate health‐based risk to human health and ecological 
receptors and are quantitative in nature and requirement. 
 
F.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. 
 
F.1.2 Initial and continuing calibration verification (Accuracy) 
 
All ICP-AES initial and continuing calibration verification recoveries were within control ranges (± 10%) 
 
F.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%.  
 
F.1.4 Equipment Rinsate Analytical Results (Accuracy) 
 
All TAL metals results from the equipment rinsate sample collected on July 8, 2020 were below 
laboratory method detection limits (MDLs). 

F.2 SOIL AND SEDIMENT QA/QC REVIEW 
 
F.2.1 Detection Limits 
 
As noted in the Applied Intellect (AI) Work Plan and Sampling and Analysis Plan (AI, 2020), USEPA 
Method 6010B MDLs exceeded project screening levels (PSLs) for the following analytes in soil: 
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• Antimony (PSL = 0.27 mg/kg, MDL = 0.5 mg/kg) 
 
Laboratory-provided MDLs were corrected for dilution in the provided analytical results. No analytical 
results were identified for soil and sediment samples that 1) were present at concentrations below the 
MDL and 2) required dilution resulting in an MDL that exceeded the PSL. 
 
F.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 soil 
sample: 
 

• IR-SS-WP1-2 
 
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 F-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 F-1. V-qualified MS/MSD recoveries, field sample IR-SS-WP1-2 

Analyte 
Spike 
Amt 

(mg/kg) 

OS Result 
(mg/kg) 

MS 
Result 

(mg/kg) 

MSD 
Result 

(mg/kg) 

MS Rec 
(%) 

MSD 
Rec (%) 

RPD 
(%) 

Copper 100 833 795 886 0 53.2 10.8 
Iron 1000 53300 54700 70200 138 1690 24.8 
Lead 100 26600 34600 31300 8050 4680 10.2 
Zinc 100 7600 5330 3940 0 0 NA 

 
Among non-V-qualified analytes, MS/MSD results for field sample IR-SS-WP1-2 indicate aluminum, 
antimony, barium, cadmium, magnesium, manganese, and potassium had MS/MSD recoveries outside 
of the 75-125% quality control range, indicating inaccuracy (see Table F-2).  
 
Table F-2. Non-V-qualified analytes out of MS/MSD and/or RPD control range, field sample IR-SS-WP1-2 

Analyte MS Rec (%) MSD Rec (%) RPD 
(%) 

PDS Rec (%) 

Aluminum 224 222 0.357 77.3* 
Antimony 57.7 60.8 4.98 83.5 
Barium 137 113 12.1 86.3 
Cadmium 78.8 74.6 3.79 85.8 
Magnesium 74.7 75.6 0.573 82.4 
Manganese 63.3 63 0.138 82.2 
Potassium 128 117 3.79 80.3 
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With the exception of aluminum, post-digestion spike (PDS) recoveries were within quality control range 
(80-120%) for non-V-qualified analytes with out of control range MS/MSD recoveries. This indicates 
inaccuracies were introduced during digestion for these analytes.  
 
Among non-V-qualified analytes with MS/MSD recoveries outside quality control range, aluminum, 
barium, and potassium were biased high. Because these analytes were both biased high and either did 
not have or were below established human health and ecological screening levels (SLs), inaccuracy 
suggested by MS/MSD recoveries is not expected to change the findings of this PA/SI. 
 
Remaining non-V-qualified analytes with MS/MSD recoveries outside quality control range – namely, 
antimony, cadmium, magnesium, and manganese – were biased low. 
 
Table F-3. Low-biased analytes with out of control range MS/MSD recoveries, field sample IR-SS-WP1-2 

Analyte 

Max 
Human 

Health SL 
EF 

Max 
Ecological SL 

EF 

Max 
Background 

EF 

COPC? COPEC? 

Antimony <0.1 15 2.5 N N 
Cadmium <0.1 91 89 N Y 
Magnesium NE NE <1 N N 
Manganese <0.1 0.53 <1 N N 

 
 
F.2.3. Field Duplicate Samples (Precision) 
 
Field duplicates were collected for the following soil and sediment samples: 
 

• IR-SS-WP1-1/IR-SS-WP1-2 (soil) 
• IR-DA-SD-1/IR-DA-SD-2 (sediment) 
 

The relative percent difference (RPD) for comparison of duplicate samples was calculated as follows: 
 

% 𝑅𝑅𝑅𝑅𝑅𝑅 =  
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑠𝑠

∗ 100 

 
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.  
 
Analytes with calculated RPDs > 30% in duplicate field soil samples IR-SS-WP1-1/IR-SS-WP1-2 are shown 
in Table F-4. 
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Table F-4. IR-SS-WP1-1/IR-SS-WP1-2 Duplicates: Analytes with RPD > 30%  
Analyte Sample ID Result (mg/kg) Qualifier RPD (%) 

Antimony 
IR-SS-WP1-1 4.10 J 

48.5 
IR-SS-WP1-2 <2.50  

Arsenic 
IR-SS-WP1-1 12.20  

41.3 
IR-SS-WP1-2 8.02 J 

Cadmium 
IR-SS-WP1-1 11.0  

99.3 
IR-SS-WP1-2 32.7  

Copper 
IR-SS-WP1-1 1670  

67.1 
IR-SS-WP1-2 831  

Magnesium 
IR-SS-WP1-1 300 J 

82.9 
IR-SS-WP1-2 725  

Manganese 
IR-SS-WP1-1 77.8  

40.2 
IR-SS-WP1-2 117  

Vanadium 
IR-SS-WP1-1 6.00 J 

41.1 
IR-SS-WP1-2 9.10 J 

Zinc 
IR-SS-WP1-1 3630  

87.5 
IR-SS-WP1-2 9280  

 
Among analytes with RPDs > 30% for duplicate soil samples IR-SS-WP1-1/IR-SS-WP1-2, antimony, 
arsenic, magnesium, and vanadium had one or more analytical results that were estimated due to being 
present below the reported detection limit (RDL). In these cases, RPDs > 30% are believed to be 
associated with the uncertainty introduced by the low concentration in one or both of the duplicate 
samples. 
 
Analytes with RPDs > 30% that were not J-qualified estimates are shown in Table D-5. Based on 
analytical results that indicate concentrations of cadmium, copper, manganese, and zinc at least an 
order of magnitude lower than human health SLs, RPDs > 30% for these analytes are not expected to 
change the findings of this PA/SI, which did not identify these analytes as COPCs in soil. Similarly, based 
on analytical results that indicated concentrations of cadmium, copper, and zinc at least an order of 
magnitude higher than ecological SLs, RPDs > 30% for these analytes are not expected to change the 
findings of this PA/SI which identified these analytes as COPECs in soil. 
 
Table F-5. Non-J-qualified analytes with RPD > 30% in duplicate field sample IR-SS-WP1-1/IR-SS-WP1-2 

Analyte 

Max 
Human 

Health SL 
EF 

Max 
Ecological SL 

EF 

Max 
Background 

EF 

COPC? COPEC? 

Cadmium <0.1 91 89 N Y 
Copper <0.1 60 89 N Y 
Manganese <0.1 0.53 <1 N N 
Zinc <0.1 200 100 N Y 
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Analytes with calculated RPDs > 30% in duplicate field sediment samples IR-DA-SD-1/IR-DA/SD-2 are 
shown in Table F-6. 
 
Table F-6. IR-DA-SD-1/IR-DA-SD-2 Analytes with RPD > 30%  

Analyte Sample ID Result (mg/kg) Qualifier RPD (%) 

Aluminum 
IR-DA-SD-1 1340  

34.0 
IR-DA-SD-2 951  

Copper 
IR-DA-SD-1 73  

31.7 
IR-DA-SD-2 53  

Mercury 
IR-DA-SD-1 0.03 J 

37.5 
IR-DA-SD-2 0.02 J 

Selenium 
IR-DA-SD-1 5.16 J 

40.6 
IR-DA-SD-2 3.42 J 

Vanadium 
IR-DA-SD-1 6.95 J 

39.9 
IR-DA-SD-2 4.64 J 

Zinc 
IR-DA-SD-1 70.1  

34.1 
IR-DA-SD-2 49.7  

 
Among analytes with RPDs > 30% for duplicate sediment samples IR-DA-SD-1/IR-DA-SD-2, mercury, 
selenium, and vanadium were present in both duplicate samples at concentrations that were estimated 
due to being lower than the RDL. In these cases, RPDs > 30% are believed to be associated with the 
uncertainty introduced by the low concentration in both duplicate samples. 
 
Analytes with RPDs > 30% for duplicate sediment samples IR-DA-SD-1/IR-DA-SD-2 that were not J-
qualified estimates are shown in Table F-7. No ecological SLs are established for aluminum; therefore, an 
RPD greater than 30% between field duplicates for this analyte is not expected to change the findings of 
this PA/SI. Copper is identified as a COPEC for sediment in this PA/SI, with an EF of 2.6 when compared 
to ecological sediment SLs; an RPD > 30% between field duplicates is not expected to change this 
finding. Zinc concentrations had an RPD of 34.1 between duplicate field sediment samples. Based on an 
RPD only slightly above the established 30% quality control threshold for this analyte, this result is not 
expected to change the findings of this PA/SI. 
 
Table F-7. Non-J-qualified analytes with RPD > 30% in duplicate field samples IR-DA-SD-1/IR-DA-SD-2 

Analyte 
Max 

Ecological SL 
EF 

COPEC? 

Aluminum NE N 
Copper 2.6 Y 
Zinc 0.72 N 

 

F.3 ADIT WATER RESULTS ‐ TAL METALS 
 
F.3.1  Detection Limits 
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As noted in the AI Work Plan and Sampling and Analysis 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. 
 
F.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 not run for adit water. 
 
F.2.3. Field Duplicate Samples (Precision) 
 
Field duplicate samples were collected for the following adit water samples: 
 

• IR-DA-SWD-1/IR-DA-SWD-2 (dissolved metals analysis) 
• IR-DA-SWT-1/IR-DA-SWT-2 (total metal analysis) 

 
The relative percent difference (RPD) for comparison of duplicate samples was calculated as follows: 
 

% 𝑅𝑅𝑅𝑅𝑅𝑅 =  
𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑡𝑡𝑠𝑠
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑜𝑜𝑜𝑜 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

∗ 100 

 
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 F-8, below. Note that no RPDs > 20% were identified in 
duplicate adit water samples IR-DA-SWT-1/IR-DA-SWT-2 (total metals analysis) 
 
Table F-8. Field duplicate adit water samples with RPD > 30% 

Analyte Sample ID Result (mg/L) Qualifier RPD (%) 

Antimony 
IR-DA-SWD-1 0.00674 J 

44.2 
IR-DA-SWD-2 <0.00430 U 

 
Dissolved antimony was present in one of the duplicate adit water samples at a concentration below the 
MDL and in the other at an estimated concentration below the RDL. The RPD > 20% for this analyte is 
believed to be associated with the uncertainty associated with the low measured concentration and is 
not considered significant enough to change the findings of this PA/SI. 
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Site Inspection Photo-Log
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Irene Mine Adit Portal and seep in front of adit. View west. Photo taken in 2019.  
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Water sample collection in front of Irene Adit, July 2020. View northwest 
  

 
 Irene Mine Waste Pile WP1 taken in 2019. View northwest. 
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 Irene Mine adit seep and Waste Pile WP1 in background. View east. 
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