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EXECUTIVE SUMMARY   
 
The United States Department of Agriculture, Forest Service (USFS) Grand Mesa, Uncompahgre 
and Gunnison (GMUG) National Forests has contracted Applied Intellect, LLC (AI) to perform an 
Engineering Evaluation/Cost Analysis (EE/CA) for the Forest Hill Mill and Tailings Outwash Site 
(the Site)in Gunnison County, Colorado. This EE/CA was performed in accordance with Schedule 
of Items presented in the USFS Statement of Work (SOW) Task Order No. 1282MK18F0023, and 
Modification No. P00001, dated August 27, 2018.  This report presents the results of the EE/CA 
for the Site. 
 
The USFS is evaluating a non-time critical removal action (NTCRA) at the Site to address mill 
tailings that contain high levels of metals that may be hazardous to human health and the 
environment, in accordance with the National Contingency Plan (NCP) 40 Code of Federal 
Regulations Part 300.415 (40 CFR 300.415) Removal action.  40 CFR 300.415 requires 
consideration of eight factors, including the three factors provided below that are potentially 
relevant to the Site: 
 

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

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

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

 
Based on these factors, the scope, goals and objectives of this NTCRA are to reduce the potential 
for exposure to humans, and ecological receptors to acceptable levels, and reduce the potential 
for contaminants to migrate or be released. 
 
The Site consists of the remnants of a mill and surrounding tailings and is located near the 
junction of National Forest Service Road (NFSR) 742 (Taylor Road) and NFSR 748, approximately 
six miles north of Taylor Park Reservoir in Gunnison County, Colorado. The mill is located on an 
elevated slope directly south of Trail Creek.  During historic operations, it appears that tailings 
from the Upper and Lower Former Mill were discharged downslope of the mill site to the Main 
Tailings Area northeast of Trail Creek, between Trail Creek and County Road (CR) 748. Most of 
the material located closer to the mill and some washout material appears to have been 
transported via surface water runoff to the southeast.  Additional tailings washout material has 
crossed CR 748 through a valley draw and was deposited into an Upper Washout Area, and into 
the depositional plain south of Taylor River, called the Lower Washout Area. 
 
The USFS conducted a Site Inspection (SI) in 2010 to evaluate the washout areas documented in 
2012 (HRL Compliance Solutions, Inc [HRL], 2012), which identified elevated metals in the 
washout areas but did not address the mill site.  During the initial site walk for the EE/CA, the mill 
site was identified as a potential source of metal loading, and other data gaps were identified 
that required additional sampling and analysis including Acid Base Accounting (ABA), and 
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evaluation of soil nutrients.  Background soil concentrations, metal concentrations in the MTA 
and the Synthetic Precipitation Leaching Procedure (SPLP) results determined by HRL (2012) are 
utilized in the current EE/CA.   
 
Between October 8, 2018 and October 11,2018, AI conducted environmental sampling (surface 
soil, surface water and sediments), volume analysis, and onsite repository assessment at the Site. 
surface soil samples, 0-6 inches below ground level, were collected and composited to represent 
the exposure concentration for human and ecological receptors in eight areas of concern (AOCs). 
Three surface water samples and three sediment samples were collected from Trail Creek 
(upgradient for background, adjacent to the mill, and downgradient of the Main Tailings Area). 
Samples were analyzed for inorganic metals associated with mine tailings to evaluate the 
magnitude of the risk to human health and the environment. ABA was also conducted for surface 
soils to evaluate fate and transport mechanisms. Soil nutrients were assessed to evaluate 
requirements for revegetation. 
 
A streamlined risk evaluation was conducted, which compared environmental sample results to 
observed background concentrations, and to human health and ecological risk-based screening 
levels (RBSLs).  In surface soil, lead exceeded human health RBSLs at the Former Mill- Lower, Main 
Tailings, and Upper Washout AOCs; and several metals exceeded ecological RBSLs in all AOCs. In 
surface water, arsenic exceeded human health RBSLs; and copper exceeded ecological RBSLs. In 
sediments, cadmium exceeded ecological RBSLs. 
 
Based on the results of the streamlined risk assessment, three alternatives were evaluated to 
meet the scope, goals and objectives of the removal action, which include action objectives, 
including No Action as a baseline comparison:  
 

 Alternative 1: On-Site Repository with Impermeable Cap, and In-situ Stabilization with 
Amendments, Revegetation; 

 Alternative 2: Off-site Repository, In Situ Stabilization, Revegetation; and 
 Alternative 3: No Action. 

 
In accordance with non-time-critical removal action guidance (USEPA, 1993), these three 
alternatives were evaluated against the following criteria: effectiveness, implementability, and  
cost.  Alternative 1 was chosen as the preferred alternative at a rough order of magnitude cost 
of $766,000.  This alternative includes: 

 
• Removal of the former mill soil, waste rock and debris for consolidation in an on-Site 

repository would protect ecological receptors, and reduces the potential for human 
exposure to the former mill soils; the physical hazard posed by the former mill slope and 
debris would be reduced by stabilizing the steep slope; 

• Removal of the tailings and/or contaminated soil from the AOCs downgradient of the 
former mill for consolidation in an on-Site repository would protect ecological receptors 
and reduce the potential for exposure to the AOCs downgradient of the former mill area; 
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• Receptor exposure to the soil metals would be reduced by consolidation in the on-Site 
repository and covering wastes with the protective and vegetative layers; 

• Covering the waste materials with protective and vegetative layers would reduce the 
potential for contaminants to migrate to the subsurface for long-term protectiveness; 

• The waste could be consolidated and covered in a single field season, providing 
immediate short-term effectiveness; and 

• Throughout the AOCs where tailings are thin, soil amendments may be applied, rather 
than removal of tailings to the onsite repository. 
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1. INTRODUCTION 
 
The United States Department of Agriculture, Forest Service (USFS) Grand Mesa, Uncompahgre 
and Gunnison (GMUG) National Forest (NF) has contracted Applied Intellect, LLC (AI) to perform 
an Engineering Evaluation/Cost Analysis (EE/CA) for the Forest Hill Mill Site in Gunnison County, 
Colorado. This EE/CA was performed in accordance with Schedule of Items presented in the USFS 
Statement of Work (SOW) Task Order No. 1282MK18F0023, and Modification No. P00001, dated 
August 27, 2018.   
 
Following Notice to Proceed on June 1, 2018, AI prepared the project Work Plan, and Health and 
Safety Plan (AI, 2018). The USFS and AI conducted the site visit and reconnaissance on July 12, 
2018. As a result of the site visit and subsequent discussion meeting, the USFS determined that 
collection of additional data would be required to develop the EE/CA. AI submitted a Work Plan 
Addendum (AI, 2018a) to USFS on September 20, 2018, including a Sampling and Analysis Plan 
(SAP) prior to performing the site characterization.   
 
This EE/CA report presents the results of the site characterization, streamlined risk assessment, 
Applicable or Relevant and Appropriate Requirements (ARARs), and the identification and 
comparison of removal action alternatives to support the EE/CA. The EE/CA was developed in 
accordance with United States Environmental Protection Agency (USEPA) guidance (USEPA, 
1993). 
 
1.1 Purpose and Scope 
 
The purpose of this EE/CA is to evaluate a limited number of removal action alternatives  for this 
Site which would substantially reduce the threat to public health or welfare, or the environment 
associated with exposure to tailings and historical mine waste hazards related to the former mill 
and remnant features surrounding and downstream of the former mill. The following removal 
action objectives have been identified: 
 

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

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

 
1.2 Report Organization 
 
This document is organized as follows: 
 

Section 1 – Introduction, including Purpose and Scope, and Report Organization 
Section 2 – Site Description and Summary of Previous Investigations 
Section 3 – Source, Nature and Extent of Contamination 
Section 4 – ARARs 
Section 5 – Streamlined Risk Evaluation  
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Section 6 – Identification of Removal Action Scope, Goals and Objectives 
Section 7 – Identification and Comparison of Removal Action Alternatives 
Section 8 – Recommended Removal Action Alternative 
Section 9 – References 
Tables 
Figures 
Appendices  
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2. SITE DESCRIPTION AND SUMMARY OF PREVIOUS INVESTIGATIONS 
 
Figure 2-1 shows the approximate location of the Site within the State of Colorado and the 
Gunnison NF.  It is located approximately 100 miles southwest of Denver within the Gunnison NF. 
The legal description for the Site references the Pieplant, Colorado 7.5-minute United States 
Geological Survey (USGS) quadrangle within Sections 12 and 13, Township 13 South, Range 83 
West, 6th Principal Meridian in Gunnison County, Colorado.  
 
2.1 Site Location 
 
Figure 2-2 shows the Site vicinity and the approximate location of the Site near the junction of 
National Forest Service Road (NFSR) 742 (Taylor Road) and NFSR 748, approximately six miles 
north of Taylor Park Reservoir in Gunnison County, Colorado. The Site is approximately two miles 
west of the Forest Hill Mine.  The mine site is not included in the EE/CA. Figure 2-3 provides the 
layout of the former mill site, existing tailings, and washout areas. The former mill area is located 
on the south side of Trail Creek approximately 500 feet southwest of the tailings area. Trail Creek 
is south of the tailings area and flows east approximately 0.5 miles to the Taylor River.  Additional 
features include the upper and lower washout areas (UWA and LWA, respectively) located north 
and east of the tailings area across NFSR 748. All features presented on Figure 2-3 lay within the 
Gunnison NF administrative boundaries. 
 
2.2 History 
 
There is limited history describing the Forest Hill Mine or the Forest Hill Mill Site. According to 
the Colorado Geological Survey (CGS, 1999), the Taylor Park Mining District includes a large area 
of diverse geology near the upper Taylor River. The district included mines on the northeast slope 
of North Italian Mountain, the Star Mine in upper Italian Creek, the Forest Hill and Paymaster 
mines in the upper drainage of Trail Creek southwest of Taylor Park, and the Pieplant Mine to the 
northeast of Taylor Park.  Specific information on the mines and deposits of this mining district is 
lacking (CGS, 1999). Deposits at the Pieplant Mine are most likely fissure veins that were worked 
for gold and silver. Deposits near North Italian Mountain were reportedly of the lead, zinc, and 
silver replacement type hosted by carbonate rocks.  
 
Limited historical information regarding mill production is available. The Forest Hill Mine is in a 
small part of the historical, but poorly defined, Taylor Park District (Vanderwilt, 1947). From 1932 
to 1945 as many as 3 lode mines were operating in the Taylor Park District. It is assumed that the 
Forest Hill and Paymaster were two of these and were the principle mines contributing to the 
101 ounces of gold, 21,890 ounces of silver, 5,500 lbs. of copper, 607,600 lbs. of lead, and 139,400 
lbs. of zinc produced from the district. It is assumed that the Forest Hill Mill Site was likely used 
to process these minerals from the mines in the Taylor Park Mining District.   
 
Documentation of the operational procedures of the former mill site were not discovered during 
the research associated with this CERCLA evaluation. Operations were interpreted based on 
limited remnant features (e.g., burnt wooden timbers and debris) and internet research of 
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historical mill site photographs and descriptions. The natural topography (steep slope) of the 
former mill indicates that it may have operated as a gravity stamp mill.  Historical stamp mills 
primarily consisted of a crusher or stamp mill at the top tier, that was operated with flowing 
water to crush large rock ore into a fine-grained sandy pulp. Historical photographs of gravity 
stamp mills feature large tanks in lower tiers that may have been used as collection vessels. As 
reported in a previous study for the Site in the Assessment Summary Report, Forest Hill Mill Site, 
Gunnison County, CO prepared by HRL Compliance Solutions, Inc (HRL, 2012), mill tailings were 
subsequently transported downgradient through a culvert beneath NFSR 748 by surface water 
runoff to the Upper Washout Area. 
 
2.3 Geology, Hydrogeology, and Topographic Features 
 
Precambrian intrusive and metamorphic rocks are the most extensive in the Taylor Park area. 
Sedimentary rocks of Paleozoic and Mesozoic eras occur as remnants of synclines or down-
faulted blocks, including sandstone, conglomerate, shale, and limestone. Surficial quaternary 
glacial drift deposits consist of unsorted boulders and sands, gravels according to the United 
States Department of Agriculture, Natural Resources Conservation Service (NRCS, 1963). 
 
A geologic map of the Taylor Park area from the CGS (1999) indicates that the oldest rocks in the 
vicinity of the Site are granitic and of Proterozoic age, consisting of granodiorite, gneiss and 
quartz monzonites, and younger Sawatch quartzities of Mississippian age. Veins and/or 
replacements occur in the Proterozoic granite.  
 
Figure 2-4 illustrates the groundwater wells located in the Site vicinity. A survey of wells near the 
Site was conducted on the Colorado Division of Water Resources (CDWR, 2018) website.  Table 
2-1 provides the available well construction information from the website, summarized below:  
 

 The nearest permitted well (permit number 1276) is approximately 1.2-miles northeast 
of the Site and approximately 0.5 miles across the Taylor River. The well is classified 
“residential-domestic”. There is no further data in the CDWR database regarding depth 
of the well or construction details. 

 There are four additional wells identified approximately 1.5-miles east of the Site along 
Red Mountain Creek and approximately 0.8 miles across the Taylor River.  All four wells 
are designated “household use only”, range from 83-to 110-feet deep, with static water 
levels ranging from 57 to 87-feet deep.   

 The depth to groundwater at the Site is unknown, and it is not determined whether there 
is a connection from the Site to the permitted groundwater wells identified above. 
However, all wells are located on the eastern side of the Taylor River, which separates 
them from the Site and is a likely hydraulic barrier for groundwater traveling from the Site 
to the wells. 

 
The topography of the Site and Taylor River region is typical of glaciated mountainous regions. 
Altitude ranges from 8,000-feet above mean sea level (amsl) at the town of Almont 
(approximately 30 miles southwest of the Site) to 14,000-feet amsl at the crest of the Taylor River 
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watershed. The Sawatch Range is part of the continental divide and is also the northern and 
eastern boundary of the Taylor River area. The area is characterized by steep, glaciated 
mountains with barren, knife-edged ridges and peaks. Valleys are steep and u-shaped. In 
unglaciated parts of the area, the stream divides are broad and rolling, and valley walls are v-
shaped. The streams in both the glaciated and unglaciated areas have high gradients and narrow 
flood plains (NRCS, 1963).   
 
The mountains surround two relatively large mountain park areas, Taylor Park and Union Park. 
Taylor Park is a long, narrow, open grassland in a basin enclosed on the north and east by glacial 
moraines and on the west by steep mountain slopes.  The large, grassy park is an open mountain 
valley surrounded by forest. Relatively flat fluvio-glacial terrace deposits are adjacent to Taylor 
River and its tributaries (NRCS, 1963).   
 
The central part of the Taylor Park Area is drained by the Taylor River and its tributaries.  The 
larger tributaries include Willow Creek, Texas Creek, Illinois Creek, and Italian Creek (Trail Creek, 
located at the Site, is a smaller tributary). Snow begins to melt in the area in May, and peak runoff 
occurs the first or second week in June. Stream flow fluctuates widely except in streams that 
originate in materials that are porous or have deep regoliths, such as glacial deposits and the 
Maroon conglomerate. Many springs in the area help maintain uniform stream flow in late 
summer. Lakes and ponds are in glacial moraines and in streams dammed by beavers (NRCS, 
1963).  
 
The Taylor Park Reservoir is predominately used to store water for supplemental irrigation water 
supply while also providing coordinated releases for environmental and recreational uses on the 
Taylor River. The reservoir is the third largest storage reservoir in the Gunnison Basin, with a 
normal storage of 106,200 acre-feet according to the Colorado Water Conservation Board 
(CWCB, 2006).  
 
2.4 Current Site Features for EE/CA 
 
The general site features pertinent to the site characterization and EE/CA are described below 
and shown on Figures 2-5 and 2-6.  These features are generally consistent with those identified 
in a previous study performed for the USFS (HRL, 2012). The general features and areas of 
concern (AOCs) are identified as follows, and described in further detail in Section 3: 
 

 Former mill, consisting of burned remnant mill debris on a steep slope directly south of 
Trail Creek, accessible via a small hiking trail. The steep slope and remnant debris of the 
former mill area pose physical hazards; 

 Main Tailings Area (MTA AOC), a broad, largely non-vegetated area originating directly 
north of Trail Creek across from the former mill and extending northeast and east toward 
NFSR 748; 

 Upper Washout Area (UWA AOC), located immediately north of NFSR 748 across from the 
MTA in a ravine that trends to the northeast approximately 1,200 feet long and tapers in 
width; 
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 Lower Washout Area (LWA AOC), located directly east of the UWA on the alluvial 
floodplain of Taylor Park Valley. NFSR 748 traverses through portions of the lower 
washout; and 

 Trail Creek located directly adjacent to the former mill and south of the MTA and LWA. 
 

2.5 Previous Investigation 
 
2.5.1 Background 
 
As referenced above, the previous study (HRL, 2012) indicated that historically the tailings 
deposited from the former mill were transported to the main tailing deposits at MTA1 and MTA2 
and subsequently migrated downgradient through a culvert beneath NFSR 748 via surface water 
runoff to the UWA (UWA1 and UWA2), and then further down the drainage to the LWA (LWA1 
and LWA2). The eastern edge of the LWA2 footprint appears to be within approximately 800 to 
1,000 feet of the Taylor River. Currently there is no direct surface water flow from the MTA1 and 
MTA2 to the UWA. Samples collected in this previous study include vegetation, tailings soil, 
tailings washout sediments and surface water.  
 
In addition, the assessment summary report identified an apparent wetlands area adjacent to 
the west edge of the tailings area. The report described the wetlands as resulting from 
groundwater discharging along seeps at the base of a hillside. In 2010, during the field study 
conducted for the assessment summary report, water flowing through the wetland was observed 
to infiltrate back into the ground before entering the tailings area and indicated that the wetland 
may have extended across a portion of the main tailings area before deposition of tailings 
occurred. Excavation of a dark, organic-rich native soil beneath the tailings was observed in test 
holes excavated within the MTA during the previous investigation. 
 
Finally, the former mill site and tailings area are located within 500 ft of Trail Creek, a tributary 
of the Taylor River, whose water was used to operate the mill. It was noted that the 2012 
investigation did not collect samples from the separate former mill location, which appears as a 
potential source of contamination. During AI’s site visit and reconnaissance performed in July 
2018 for the current EE/CA investigation, it was observed that the former mill area features mine 
wastes that are in direct contact with surface water and the stream ecosystem of Trail Creek. 
Material that appeared to be tailings were observed along the Trail Creek embankment and in 
the stream eddies. The former mill tailings are likely subject to transport from ground surface 
into Trail Creek at this location by storm water run-off during periods of high precipitation.   
 
2.5.2 Previous Investigation Findings 
 
The results of the previous investigation performed in September 2010 are detailed in the 
Assessment Summary Report (HRL, 2012). The previous assessment included results from 
sampling tailings material, and soil that is presented in Table 2-2 and results from sampling 
surface water presented in Table 2-3. AI performed a site visit and reconnaissance with USFS in 
July 2018 and identified the following data gaps: 
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• The former mill site was not included in the previous assessment. The former mill site 
currently includes approximately 3,800 square feet of tailings and mill debris on a steep 
slope directly above Trail Creek, with the toe of the sloped tailings within 40 feet (ft) of 
the water body. The former mill is accessible via a small hiking trail near the fork of NSFR 
748C from NFSR 748.  The former mill area poses physical hazards, and tailings extended 
approximately 100 feet from the sloped pile into Trail Creek. In addition, aerial images 
indicated a large disturbed area on a flat bench above the top of the slope. This area is 
accessible via an all-terrain vehicle (ATV) access road. 

• The previous assessment included collection of two surface water samples from Trail 
Creek. One sample was a background sample collected from upstream of the former mill 
site, and the second sample was collected approximately 2,000 feet downstream from 
the former mill site.  In general, the downgradient water sample showed lower metal 
concentrations then the background sample, indicating that there was insignificant 
surface water loading from the Site to Trail Creek over this reach, however there was 
uncertainty associated with this characterization of surface water. In addition, stream 
sediments were not collected during the previous investigation, which presented a data 
gap. 

• One composite soil sample was collected from the MTA comprised of ten sub-samples 
and analyzed for metals. Results for lead [14,200 milligrams per kilogram (mg/kg), and 
18,500 mg/kg (duplicate)] exceed the BLM camper screening level (SL) (800 mg/kg). These 
metals data are considered usable for a portion of the MTA.  

• One discrete soil sample with no sub-samples was collected from the UWA and analyzed 
for metals. The results indicated that lead (7,350 mg/kg) exceeded the BLM Recreational 
SL (800 mg/kg) in this sample. 

• One discrete soil sample with no sub-samples was collected from the LWA and analyzed 
for metals. The results indicated that lead and cadmium (571 mg/kg and 18.1 mg/kg, 
respectively) exceeded the BLM background and livestock screening criteria (127 and 3 
mg/kg for lead and cadmium, respectively). 

 
2.5.2.1 Synthetic Precipitation Leaching Procedure Results 
 
As part of the previous investigation (HRL, 2012), SPLP analysis was conducted on the composite 
tailings sample (FH-TL-1) collected from MTA1, its duplicate (FH-TL-FHD) and the soil beneath 
MTA1 (FH-TL-2) (HRL,2012).  Data is presented in Table 2-4.   
 
To evaluate the potential impact of metals in tailings leaching to groundwater in infiltrating 
meteoric water, SPLP results were compared to USEPA Regional Screening Levels (RSLs) (USEPA, 
2018b) for residential tap water multiplied by a dilution/attenuation factor (DAF) of 20 (SPLP 
RBSLs). SPLP results that exceeded SPLP RBSLs for tailings at MTA1 (FH-TL-1 and FH-TL-FHD) are 
summarized below: 
 

• Arsenic exceeded the SPLP RBSL by a range of 1 to 3 times; 
• Cadmium exceeded the SPLP RBSL by a range of 1 to 2 times; 
• Lead exceeded the SPLP RBSL by a range of 26 to 30 times; and 
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• Zinc exceeded the SPLP RBSL by a range of 10 to 13 times. 
 
Based on these results from MTA1, it is recommended that the chosen remedial alternative 
mitigates the potential for lead and zinc to leach to groundwater from tailings from MTA1 and 
FML AOCs. 
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3. CURRENT INVESTIGATION ACTIVITIES AND FINDINGS 
 
To complete the data gaps described above, AI characterized the Site as separate AOCs described 
below. The AOCs are generally consistent with those identified in the previous study; however, 
modification to the previous delineations included further separating some of the AOCs into sub-
areas based on visual observations and other rationale detailed in the SAP (AI, 2018a).  Appendix 
A provides a summary of the field notes developed for this investigation. 
 
3.1 Former Mill Area (FMU and FML) 
 
The former mill consists of burned remnants and debris of the former mill located on a fan-
shaped un-vegetated steep slope, with waste rock remnants located approximately 500 feet 
southwest of the MTA. In addition, mill site debris was observed on the upper areas of the slope 
(Former Mill Upper or FMU), including remnants of mill tailings covering approximately 6,000 ft2. 
An access road for recreational vehicles is located directly south of FMU, which accesses NSFR 
748. For purposes of the 2018 site characterization, the former mill was separated into the upper 
portion of the former mill and the lower portion of the former mill based on the observation of 
quantity of tailings as shown in Figure 3-1. 
 

 FMU is located at the uppermost portion of the former mill at the top of the slope where 
less tailings were observed; and  

 Former Mill Lower (FML) is located at the broader and larger middle and lower portions 
of the fan-shaped slope. The bottom bench of the FML encroaches on Trail Creek. The 
FML was the location of a large amount of tailings. 

 
3.2 Main Tailings Area (MTA1 and MTA2) 
 
In the previous investigation, the MTA was delineated immediately north of the former mill site 
and extending north and east of Trail Creek toward NFSR 748 as shown in Figure 3-2. For purposes 
of the 2018 site characterization, the MTA was separated into two AOCs based on the quantity 
of tailings observed:   
 

 MTA1 is the location of the main tailings piles that were characterized in the previous 
investigation where visible surface tailings appeared more prominent during the site 
reconnaissance; and 

 MTA2 is the lower eastern portion of the original MTA that appeared less impacted than 
MTA1, with surficial gravels and coarser grained sediments that displayed sparse to 
moderate vegetative cover. In addition, the MTA2 area features some large pits or 
depressions that are primarily comprised of gravel and do not appear to contain tailings 
material at the surface. 
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3.3 Upper Washout Area (UWA1 and UWA2)   
 
The UWA is located across NFSR 748 from the MTA as shown on Figure 3-3.  The UWA is in a 
shallow ravine downgradient of the MTA1 and MTA2 (approximately 1,200 ft long, ranging from 
approximately 100 ft wide at the western end to approximately 20 ft wide at the eastern end). 
The ravine drops about 100 ft in elevation from west to east. It appears that tailings were 
transported from the MTA areas by either a single large storm event or multiple storm events 
over time. During the 2018 site characterization, the UWA was split into two AOCs based on 
quantity of tailings observed. 
 
3.4 Lower Washout Area (LWA 1 and LWA2) 
 
The LWA is located directly east of the UWA on the alluvial floodplain of Taylor Park Valley (Figure 
3-4). NFSR 748 traverses through portions of the LWA. It appears that contaminated waters from 
the MTA flowed through the UWA into the alluvial plain of the LWA during one or more large 
storm events and left the LWA devoid of vegetation. For purposes of the 2018 site 
characterization, the LWA was separated as follows: 
 

 LWA1: The southwestern lobe (approximately 1.8-acres) that appears to be more 
frequently visited by campers (presence of fire pits); and 

 LWA2:  The northeastern lobe (approximately 2.0 acres) of the LWA. 
 
3.5 Sampling Media and Analyses 
 
Per the SAP (AI, 2018a), sampling media and sampling methods consisted of the following: 
 
Surface soil/tailings: Six (6) to seven (7) surface soil and/or tailings material samples were 
collected from 0- to 6-inch depth and combined into a single composite sample representative 
of each AOC. Sampling locations are shown on Figures 3-1 through 3-4.  
 
In accordance with the SAP, the sampling equipment (sharp-shooter shovel and hand-trowel) 
were decontaminated with an Alconox solution wash and de-ionized water rinse between 
collection of each composite sample. The individual samples for each composite were blended 
in a bucket with a disposable plastic liner and homogenized (removal of small rocks and organic 
matter) before being placed in certified pre-cleaned sampling jars and sealable bags provided by 
the analytical laboratory.  
 
Chemical analyses of surficial soil and/or tailings included metals analyses (see Table 3-1 for 
sample identifications and constituents) and Acid Base Accounting (ABA) to evaluate whether 
waste materials are potentially acid generating. In addition, soil nutrient analyses were 
performed to evaluate current levels of organic matter and soil macronutrients (nitrogen, 
phosphorous, and potassium). AOCs and the number of sub-samples included: 
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 FMU: One composite of six samples (FHM-FMU-SS-001), including extra volume for matrix 
spike/matrix spike duplicate (MS/MSD) analysis; 

 FML: One composite of seven samples (FHM-FML-SS-001); 
 MTA1: One composite of seven samples (ABA and nutrients only as per SAP), (FHM-MTA1-

SS-001); 
 MTA2: One composite of six samples (FHM-MTA2-SS-001) and one duplicate composite 

sample of six samples (FHM-UA-SS-001); 
 UWA1: One composite of six samples (FHM-UWA1-SS-001); 
 UWA2: One composite of six samples (FHM-UWA1-SS-002); 
 LWA1: One composite of six samples ((FHM-LWA1-SS-001); and 
 LWA2: One composite of six samples (FHM-LWA1-SS-002). 

 
Surface water and sediment samples were collected from three (3) locations in Trail Creek for 
analyses of metals and hardness as shown in Figure 3-5. Surface water samples were collected 
using a peristaltic pump and disposable silicone tubing to fill certified pre-cleaned containers 
provided by the laboratory. Samples that were collected for dissolved metals analysis were field-
filtered using a disposable 0.45-micron filter followed by preservation with nitric acid. Field 
parameters (temperature, dissolved oxygen, specific conductance, pH, oxidation reduction 
potential [ORP], and turbidity) were measured. 
 

 FHM-TC-SWSD-001 was the location of background surface water sample FHM-TC-SW-
001 and background sediment sample FHM-TC-SED-001, upgradient of the former mill 
and outwash, adjacent to NSFR 748C; 

 FHM-TC-SWSD-002 was the location of surface water sample FHM-TC-SW-002 and 
sediment sample FHM-TC-SED-002 at the former mill outwash directly downgradient of 
the former mill; and 

 FHM-TC-SWSD-003 was the location of surface water sample FHM-TC-SW-003 and 
sediment sample FHM-TC-SED-003 approximately 1,700 feet east of the former mill area. 

 
All samples were labeled upon collection in accordance with the naming convention indicated in 
the SAP. None of the analytical parameters required preservation of the samples on ice.  The soil, 
sediment and water samples were hand-delivered to the local courier office of Pace Analytical 
Laboratories (Pace) in Mount Juliet, Tennessee on October 12, 2018. The ABA samples were 
shipped to ACZ Laboratories Inc. (ACZ) in Steamboat Springs, Colorado on October 12, 2018.  Soil 
nutrient samples were shipped to the Colorado State University (CSU) Soil, Water, and Plant 
Testing Laboratory in Fort Collins, Colorado on October 18, 2018. 
 
3.6 Supporting Data 
 
As per the SAP (AI, 2018a), supplemental data collection in the field included excavation of test 
pits to 1) measure thickness of surface tailings at specific AOCs, and 2) evaluate soil lithology and 
depth at two potential repository locations.  In addition, supporting data included stream flow 
measurements at the Trail Creek sampling locations, documentation of soil lithology at sampling 
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locations, collection of Global Positioning System (GPS) coordinates, photographs, and field 
notes/observations to support the EE/CA.  The results of supporting data collected are provided 
in subsections below. 
 
3.6.1 Test Pits – MTA1 
 
Nine test pits at MTA1 were excavated on October 11, 2018 using a John Deere 35G mini-
excavator as shown on Figure 3-6. The test pits were excavated to a maximum depth of 
approximately 4-ft to: 1) Estimate tailings thickness across the MTA1 area, and 2) Characterize 
the subsurface lithology in MTA1 beneath surficial tailings. 
 
In general, surficial tailings are distributed throughout the MTA1 area, with the estimated 
thickness ranging from 0- to 12-inches. Tailings were observed to be distinct in color and texture, 
and somewhat localized (e.g., at one test pit location there were no tailings on one end of the pit 
and approximately 6-inches at the other end). Table 3-2 provides a summary log of tailings 
thickness for test pits excavated at MTA1. 
 
In general, the lithology of MTA1 beneath the varying surficial tailings consists of 6-inches to 1-
foot of sand, loamy, dark brown and moist with organic material, underlain by reddish to grayish 
brown alluvium/colluvium, consisting of sand and gravel with occasional cobble-sized materials. 
The shallow subsurface lithology observed at MTA1 appears similar to the existing “pits” or 
depressions that are present within MTA2 that feature primarily sands and gravels within these 
depressions. 
 
Originally per the SAP (AI, 2018a), test pits were planned for MTA2. However, field observations 
and collection of soil samples at MTA2 on October 8, 2018, indicated that obvious surficial tailings 
were limited to approximately 3 locations and ranged from 1- to 2-inches thick. The thickness of 
tailings was determined with hand-shovels. Therefore, excavation of test pits was determined 
unnecessary in MTA2. 
 
3.6.2 Test Pits – Potential Repository Areas 
 
Test pits were excavated at two locations within terrace deposits that are located to the west 
and above the lower washout areas (Figure 3-7). These areas were chosen as preliminary or 
potential evaluation areas for repository locations, based on the following: 
 

 Proximity to the waste materials (tailings and potentially contaminated soil) at the former 
mill site, main tailings areas, and upper and lower washout areas; 

 Proximity and access to NSFR 748 for potential transport of waste materials; 
 Terrace deposits are elevated (roughly 15 to 25 feet) above the lower washout areas and 

floodplain of Trail Creek and the Taylor River; 
 Terrace deposits are large and could potentially have sufficient capacity to manage the 

Site waste; and 
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 Terrace deposits are relatively flat and in an open area that could potentially be reclaimed 
back to the original grade without significant disturbance to the surrounding natural 
topography. 

 
The test pits were excavated to approximately 6-ft depth at the two locations shown on Figure 
3-7, determined using hand-held GPS equipment. The general lithology encountered at both 
locations is summarized as follows: 
 

 0- to 6-inches:  Topsoil, dark brown, some roots and organic materials, moist; 
 6-inches to 3.5 ft:  Alluvium/colluvium, sand with gravel and cobbles, dry to light moist, 

including occasional boulders up to 12-inch diameter, rounded;  
 3.5- to 6-ft: Alluvium/colluvium, tan to grayish brown sands and gravels, dry to light moist, 

uniform (generally lacking cobbles and boulders); and 
 No saturated materials or groundwater was encountered. 

 
The lithology and results of excavating exploratory test pits at these locations indicate that either 
of these areas show potential for a repository location, based on the conditions noted above, 
and that these materials could be excavated with a small mini-excavator.  
 
3.6.3 Flow Measurements in Trail Creek 
 
AI performed flow measurements at three locations in Trail Creek in proximity to FHM-TC-SWSD-
001, FHM-TC-SWSD-002, and FHM-TC-SWSD-003 as shown on Figure 3-5. The results are 
provided below, and measurements are given in Appendix A - Field Notes. 
 

Location Date Time Flow (CFS) 
SWSD001 10/09/2018 12:45 2.4 
SWSD002 10/09/2018 13:45 2.3 
SWSD003 10/09/2018 14:45 3.0 

CFS – Cubic feet per second 
SWSD001 – Upgradient from the mill (background) 
SWSD002 and duplicate SW-004 - Adjacent to the mill site. 
SWSD003 - Downgradient from MTA2  
 
3.6.4 Acid-Base Accounting 
 
ABA analysis was conducted by ACZ Laboratory for all soil samples collected at the former mill 
and downgradient AOCs.  The analytical results are provided in Table 3-3 and Appendix B.   
 
ABA is used to estimate the leachability of metals in mine waste by establishing the acid 
generation potential (AGP) and acid neutralization potential (ANP) of the waste in units of tons 
of calcium carbonate per kiloton (t CaCO3/Kt).   
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 The ratio of ANP to AGP (ANP/AGP) is the neutralization potential ratio (NPR), a 
characterization of the leachability of the metals in the waste rock/tailings waste and its 
suitability to be stored in a repository as non-hazardous waste.  The BLM identifies an 
NPR of 3 or greater to characterize material as unhazardous without additional testing, or 
evaluation of other parameters (for example, sulfide sulfur content as addressed below), 
may be required. 

 The difference of ANP minus AGP (ANP-AGP) is the acid-base potential (ABP), which is 
another test of leachability.  The USGS indicates that an ABP of greater than 20 t CaCO3/Kt 
is generally accepted as non-acid generating material, and an ABP of -20 t CaCO3/Kt is 
generally accepted as acid generating material.  ABP less than 20 but greater than -20 ma 
needs kinetic testing to evaluate further. 

 
In addition, ABA provides an estimate of acidity of each soil sample using pH paste analysis, where 
pH of less than 6 is acidic, greater than 8 is basic, and between 6 and 8 is neutral. 
 
In Table 3-3, ABA results for the Site indicate: 
 

 pH ranges from 4.3 to 5.5 in the seven samples collected; the lowest pH of 4.3 was 
identified in the sample from the lower mill area; 

 AGP ranges from 1.56 t CaCO3/Kt in the lower washout area to 92.20 t CaCO3/Kt in the 
lower mill area;  

 ANP ranges from 0 t CaCO3/Kt at the lower mill, MTA1, and UWA, to 3 CaCO3/Kt at the 
upper mill and lower washout areas; 

 NPR ranges from 0 t CaCO3/Kt at the lower mill, MTA1, and UWA, to 1.9 t CaCO3/Kt at 
LWA2; and 

 All NPR results for the seven samples collected are below the BLM criteria of ANP/AGP 
ratio of >3. Based on the more conservative BLM criteria, the results indicate that all seven 
results would be potentially acid-generating and may be susceptible to leaching of metals. 

 
In addition to NPR, the Sobek Method (USGS, 2003) evaluates acid generation potential based on 
sulfide sulfur content. Theoretically, an upper boundary of 9 percent (%) sulfide sulfur or greater 
would indicate that the specific material is acid-generating and that all other waste material 
would need to contain 100% calcium carbonate to neutralize the materials to achieve the NPR of 
3 or greater. The Site results for sulfide sulfur (total sulfur minus sulfate sulfur) indicate that six 
of the seven samples collected were less than 1% (ranging from 0.03% to 0.24%). The highest 
sulfide sulfur was identified at the sample from the lower mill area at 2.2%, approximately 4 times 
less than the upper boundary of 9%. Table 3-4 presents a tabular summary of the Sobek sulfide-
sulfate comparison. 
 
In addition, guidelines for interpreting ABA results by evaluating sulfide sulfur content, paste pH, 
and NPR (Price et al., 1997) are shown on Table 3-5 and demonstrate the following: 
 

 Sulfide Sulfur < 0.3% and pH >5.5 indicates “no potential for acid generation”; 
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o As indicated above, six of the seven samples collected indicated sulfide sulfur 
ranging from 0.03 % to 0.24%, however, the pH of these six samples ranged from 
4.8 to 5.5. 

 Sulfide Sulfur > 0.3%, pH <5.5, and NPR <1 indicates “likely to be acid-generating”; 
o Only the sample from the lower mill area would fall under these criteria. 

 
In summary the ABA results indicate that the sample from the lower mill poses a higher risk of 
acid-generation than the other AOCs at the Site. However, the results from the previous 
investigation of the MTA1 soils and tailings using the Synthetic Precipitation Leaching Procedure 
(SPLP) indicate that potential leaching of metals (specifically lead) would be of concern at the 
Site. Although the lower mill soils were not subjected to SPLP testing, comparison of the metals 
and ABA results indicate that the lower mill area may represent worst-case conditions at the Site. 
 
3.6.5 Soil Nutrient Results 
 
As indicated above, soil nutrient analyses were performed to evaluate current levels of organic 
matter and soil macronutrients (nitrogen, phosphorous, and potassium). These results 
summarized in Table 3-6 provide background data regarding sitewide soil quality for evaluation 
of possible organic amendments required for site reclamation. The following observations are 
included regarding soil nutrient results (Appendix C): 
 

 pH values were generally lower than the paste pH results described above under the ABA 
analyses; soil nutrient pH ranged from 3.4 at the lower mill area to 4.9 at the upper mill 
area; the potential repository area indicated a pH of 6.0, which would theoretically 
represent background pH for topsoil unaffected by Site contaminants; 

 Electrical conductivity (EC) results indicate that the highest EC was observed at the lower 
mill (1.6 mmhos/cm) and MTA1 (0.9 mmhos/cm); however, all samples would be 
considered “non-saline” and satisfactory for crops (Smith and Doran, 1996);   

 Organic matter content ranged from 3.4% in the lower mill area to 7.7% in the MTA2 area, 
while the organic matter at the potential repository area was 7.9%; in general, organic 
matter of agricultural topsoil is in the range of 1% to 6%, according to Sustainable 
Agriculture Research and Education (SARE, 2018). 

 Nitrate-nitrite levels are generally low, or less than 10 parts per million (ppm), except for 
the upper washout area (10.6 ppm) and the MTA2 area (12.7 ppm), which are considered 
moderate.  Nitrate-nitrite above 20 ppm would have enough available nitrogen to meet 
immediate crop needs (USDA-NRCS, 2014);  

 Phosphorus levels ranged between 7.3 ppm (lower mill) to 28.5 ppm (upper mill) and are 
considered in the medium range for plant growth (Horneck et al. 2011); 

 Potassium levels ranged in the low- to medium- range (19 ppm at the lower mill area to 
149 ppm at the LWA2 area), while the topsoil from the potential repository area (300 
ppm) may be considered in the high range (Horneck et al. 2011); and 

 Concentrations of zinc, manganese, and copper from the soil nutrient analysis indicate 
that these metals are elevated, as would be expected in the historical mill and tailings 
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areas. Conceivably the metals concentrations would need to be removed or reduced as 
part of the removal action to facilitate plant growth. 

 
3.6.6 Water Quality Measurements in Trail Creek 
 
AI performed water quality measurements at three locations in Trail Creek during surface water 
sampling at sampling locations FHM-TC-SWSD-001, FHM-TC-SWSD-002, and FHM-TC-SWSD-003 
as shown on Figure 3-5. The results are provided in Table 3-7 and summarized below: 
 

 Temperature ranged from 3.4 degrees Celsius (°C) to 3.7 °C; 
 Dissolved oxygen ranged from 9.17 milligrams per liter (mg/L) to 9.64 mg/L; 
 Specific conductance ranged from 57.8 microSiemens per centimeter (μS/cm) to 79.6 

μS/cm; and pH ranged from 6.7 at FHM-TC-SWSD-001 to 8.09 at FHM-TC-SWSD-003. 
 

3.7 Deviations from the SAP 
 
All samples were collected in accordance with the SAP and the accompanying Standard Operating 
Procedures (SOPs) outlined within. Deviations from the SAP were based on observations of 
conditions made by the field team and are described below: 
 

 The SAP specified collection of one composite soil sample from the Upper Washout Area. 
Field observations of the area indicated a thin layer of visible tailings at the surface in 
localized areas in the upper, or southwest portion of the Upper Washout Area near NFSR 
748. The tailings were observed less frequently downstream of this area, and the central 
and lower portions of the Upper Washout Area appeared less contaminated and more 
vegetated than the upper portion.  Therefore, the Upper Washout area was separated 
into two AOCs identified as UWA1 (upper) and UWA2 (lower), and one composite sample 
was collected from each area. 

 Based on the observations above in UWA1, an exception was made to the sampling depth 
specified in the SAP.  The following conditions were observed in collecting the samples 
for soil/surface tailings: 
o Surface tailings were sporadic and localized in UWA1 and readily-identified by 

appearance and texture (buff-white to yellowish-orange, very fine-grained with 
chalky texture); 

o At five of the six sample locations in UWA1, the surficial tailings were distinguished to 
be less than 6-inches thick, and generally varying from 2- to 3-inches thick; 

o For purposes of characterizing “worst-case” conditions, the samples collected where 
tailings were less than 6-inches thick were “skimmed” with a hand trowel to isolate 
the tailings material, and therefore the samples at these locations were not collected 
to full 6-inch depth per the SAP (AI, 2018a); and 

o All remaining soil samples collected from the other AOCs identified in the SAP were 
collected from 0- to 6-inch depth as specified.  
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Other than the deviations noted above, standard field methods were performed in accordance 
with SOPs to reduce data variability associated with field contamination or sampling error. As 
identified in the SAP, these included: 
 

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

 
3.8 Nature and Extent of Contamination 
 
3.8.1 Soil/Tailings Samples 
 
The seven composite metal surface soil sample results collected in October 2018 from the FMU, 
FML, MTA2, UWA1, UWA2, LWA1, and LWA2 and the composite soil sample from MTA1 , FH-TL-
1 (HRL, 2012) were compared to the background metal  surface soil concentrations, FH-BKG-SED 
(HRL, 2012) and the results are presented in Table 3-8 and on Figures 3-8 and 3-9. Summary 
statistics for the soil samples are presented on Table 3-9.  Laboratory data packages are provided 
in Appendix D. In these tables, “X” values in the background exceedance column indicate that the 
metal result is greater than the background result.  Sample FHM-UA-SS-01 is the duplicate of 
FHM-MTA2-SS-001, representing MTA2. 
 
Initial constituents of potential concern (COPCs) for soil/tailings were determined by comparing 
the AOC results to background results as summarized below. 
 

Metal 
Minimum 
(mg/kg) 

Location of 
Minimum 

Maximum 
(mg/kg) 

Location of 
Maximum 

% Exceeding 
Background 

Antimony 4.57 LWA1 216 MTA1 100% (7/7) 
Arsenic 6.47 LWA1 135 MTA1 100% (7/7) 
Cadmium 19.2 LWA1 263 FML 100% (7/7) 
Chromium 2.47 FML 14.6 LWA1 43% (3/7) 
Copper 64.4 LWA2 290 FML 100% (7/7) 
Iron 13,000 FML 21,000 LWA2 43% (3/7) 
Lead 496 LWA1 14,200 MTA1 100% (7/7) 
Manganese 123 FML 602 LWA1 43% (3/7) 
Mercury 0.0594 LWA1 6.44 FML 100% (7/7) 
Nickel 1.21 FML 10.4 LWA2 43% (3/7) 
Selenium 0.817 LWA2 3.0 MTA1 43% (3/7) 
Silver 3.28 LWA1 94.2 FML 100% (7/7) 
Zinc 678 LWA1 29,800 FML 100% (7/7) 
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mg/kg – milligrams per kilogram 
 
The following trends were noted in determining COPCs that should be addressed further: 
 

 Antimony, arsenic, cadmium, copper, lead, mercury, silver and zinc exceeded background 
concentrations in all seven composite samples, indicating that these metals are OPCs for 
risk assessment;  

 Chromium, iron, manganese, nickel exceeded background concentrations only in AOCs 
that are downgradient and least impacted by the mill tailings (UWA2, LWA1 and LWA2), 
indicating that these metals are not COPCs for risk assessment; and 

 Selenium was detected in less than 50% of samples and is not considered a COPC at this 
time.  

 
3.8.2 Trail Creek Sediment Samples 
 
Three discrete sediment samples were co-collected with surface water samples. FHM-TC-SD-001 
was collected as a background sample. FHM-TC-SD-002 was collected adjacent to FML along with 
duplicate sample FHM-TC-SD-004. FHM-TC-SD-003 was collected downgradient of FML and 
adjacent to MTA2. Laboratory data packages are provided in Appendix D. 
 
Sediment samples generally consisted of coarse sands and small gravel. Fine materials were not 
observed in the sediments. Due to the proximity of the FML to Trail Creek, it is likely that fine 
tailings (clay and silt) from the lower mill tailings pile are washed into Trail Creek during periods 
of high local rainfall and are then washed down stream during heavy flow periods in Trail Creek. 
Sediment sampling results are presented in Table 3-10 and in Figure 3-10. Summary statistics are 
presented in Table 3-11. 
 
Initial COPCs for sediments were determined by comparing the AOC results to background results 
as summarized below. 
 

Metal 
Minimum 
(mg/kg) 

Location of 
Minimum 

Maximum 
(mg/kg) 

Location of 
Maximum 

% Exceeding 
Background 

Antimony <0.75 All <0.75 All 0% (0/3) 
Arsenic <0.46 All <0.46 All 0% (0/3) 
Cadmium 0.118 SD-001 3.91 SD-004 100% (3/3) 
Chromium 2.37 SD-003 14.6 SD-004 66% (2/3) 
Copper 0.761 SD-001 1.98 SD-004 66% (2/3) 
Iron 3720 SD-001 7,010 SD-004 100% (3/3) 
Lead 1.42 SD-001 14.8 SD-003 100% (3/3) 
Manganese 123 SD-003 173 SD-001 0% (0/3) 
Mercury <0.0028 All <0.0028 All 0% (0/3) 
Nickel 1.48 SD-003 2.54 SD-004 33% (1/3) 
Selenium <0.62 All <0.62 All 0% (0/3) 
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Metal 
Minimum 
(mg/kg) 

Location of 
Minimum 

Maximum 
(mg/kg) 

Location of 
Maximum 

% Exceeding 
Background 

Silver <0.123 All <0.123 All 0% (0/3) 
Zinc 16.2 SD-001 161 SD-004 100% (3/3) 

mg/kg – milligrams per kilogram 
SD-001 – Upgradient from the mill (background) 
SD-002 and duplicate SD-004 - Adjacent to the mill site. 
SD-003 - Downgradient from MTA2  
 
Cadmium, chromium, copper, iron, lead, nickel and zinc are considered COPCs for sediments and 
will be evaluated further. 
 
3.8.3 Trail Creek Surface Water Samples 
 
Three discrete surface water samples were collected from Trail Creek. FHM-TC-SW-001 was 
collected as a background sample. FHM-TC-SW-002 was collected adjacent to FML and adjacent 
to MTA2 along with duplicate sample FHM-TC-SW-004. FHM-TC-SW-003 was collected 
downgradient of FML and MTA. Tables 3-12 and 3-13, and Figures 3-11 and 3-12 show the 
locations and results of the total metals and dissolved metals analyses, respectively. Statistical 
summaries are presented in Tables 3-14 and 3-15. Laboratory data packages are provided in 
Appendix D. 
 
When samples were collected in October 2018, measured field turbidity of samples was generally 
low. Combined with the sampling data, field observations and the similarity between the 
dissolved metals and total recoverable metals results demonstrate that the majority of metals 
are likely in the dissolved phase. 
 
Initial dissolved COPCs for surface water were determined by comparing the AOC results to 
background results as summarized below. 
 

Metal 
Minimum 
(mg/kg) 

Location of 
Minimum 

Maximum 
(mg/kg) 

Location of 
Maximum 

% Exceeding 
Background 

%D 
(BKG-Max) 

BKG 
Antimony <0.0077 All <0.0077 All 0% (0/3) 0% 
Arsenic <0.0064 SW-001, 

SW-002, 
SW-003 

0.00726 SW-004 33% (1/3) -13% 

Cadmium <0.0007 All <0.0007 All 0% (0/3) 0% 
Chromium <0.0018 SW-001, 

SW-002, 
SW-004 

0.00184 SW-003 33% (1/3) -2% 

Copper <0.007 SW-001, 
SW-002, 
SW-004 

0.02 SW-003 33% (1/3) -186% 
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Metal 
Minimum 
(mg/kg) 

Location of 
Minimum 

Maximum 
(mg/kg) 

Location of 
Maximum 

% Exceeding 
Background 

%D 
(BKG-Max) 

BKG 
Iron 0.415 SW-002 0.464 SW-003 66% (2/3) -3% 
Lead <0.002 All <0.002 All 0% (0/3) 0% 
Manganese 0.00983 SW-002 0.014 SW-003 33% (1/3) -9% 
Mercury <0.000049 All <0.000049 All 0% (0/3) 0% 
Nickel <0.0058 All <0.0058 All 0% (0/3) 0% 
Selenium <0.0076 All <0.0076 All 0% (0/3) 0% 
Silver <0.0027 All <0.0027 All 0% (0/3) 0% 
Zinc <0.0034 SW-004 0.0121 SW-002 33% (1/3) -7% 

mg/kg – milligrams per kilogram 
SW-001 – Upgradient from the mill (background) 
SW-002 and duplicate SW-004 – Adjacent to the mill site. 
SW-003 – Downgradient from MTA2  
 
In summary, the only metals that significantly exceeded background concentrations in surface 
water were arsenic in SW-004 (%D of -13%) and copper in SW003 (%D of -186%).  Arsenic and 
copper are COPCs in surface water that will be evaluated further. 
 
3.8.4 Laboratory Data Review Report 
 
Pace Analytical Laboratory conducted the chemical analyses for preliminary constituents of 
concern and provided USEPA Level 3 data packages for data review.  These laboratory packages 
are provided as Appendix D. A summary of the data validation parameters is provided as 
Appendix E.  All data was determined to be useable for risk assessment.  
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4. APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS) 
 
Investigative or clean-up actions taken by the USFS under the authority of CERCLA must be 
consistent with the National Contingency Plan (NCP), 40 CFR Part 300. Section 300.415(j) of the 
NCP requires that fund-financed removal actions under CERCLA Section 104 and removal actions 
pursuant to CERCLA Section 106 shall attain ARARs under Federal or State environmental laws or 
facility siting laws. Potential ARARs for the removal actions at the Forest Hill Mill and Washout 
Area are identified and summarized in Table 4-1. These requirements are applicable to the 
practicable extent dictated by the circumstances of the situation. 
 
ARARs are derived from both federal and state laws.  The definitions of “applicable” or “relevant 
and appropriate” requirements are found in the NCP, 40 CFR Part 300.5. “Applicable” 
requirements apply to cleanup standards, standards of control, and other substantive 
requirements, criteria, or limitations promulgated under federal environmental, state 
environmental, or facility siting laws that specifically address a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstance found at a CERCLA site.  “Relevant 
and appropriate” requirements refer to cleanup standards, standards of control, and other 
substantive requirements, criteria, or limitations promulgated under federal environmental, 
state environmental, or facility siting laws that, while not “applicable” to a hazardous substance, 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, 
address problems or situations sufficiently similar to those encountered at the CERCLA site that 
their use is well suited to the particular site to attain goals protective of human health and the 
environment. A requirement must be both relevant and appropriate, which is determined based 
on best professional judgment.  
 
ARARs are divided into three categories: chemical-specific, action-specific, and location-specific.  
 
Chemical-Specific ARARs are usually health- or risk-based numerical values or methodologies 
which, when applied to site-specific conditions, result in the establishment of numerical values.  
These values establish an acceptable amount or concentration of a chemical that may remain in, 
or be discharged to, the ambient environment.  Examples include Federal Maximum Contaminant 
Levels (MCLs) established under the Safe Drinking Water Act (SDWA), or State cleanup levels for 
soil.  Chemical-specific risk-based health standards are criteria used in the focused human health 
and ecological risk evaluations presented in Section 5 of this report. 
 
Location-Specific ARARs are restrictions on concentrations of hazardous substances or the 
conduct of response activities solely because the specific locations are of environmental 
importance (e.g., federal and state siting laws for hazardous waste facilities on the National 
Register of Historic Places, wetlands, floodplains, wilderness areas). 
 
Action-Specific ARARs are usually technology- or activity-based requirements or limitations on 
actions taken with respect to hazardous wastes. These requirements are triggered by the 
particular activities that are selected to accomplish a remedy (e.g., capping, excavation, or 



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

 
P a g e |  22    

 

pretreatment standards for discharges to a publicly owned treatment works under the Clean 
Water Act (CWA).  
 
To Be Considered (TBC) criteria are addressed occasionally when ARARs are not sufficient to 
protect public health and the environment. When this occurs, non-promulgated standards, 
criteria, guidance, and advisories issued by federal or state government must be evaluated along 
with the chosen ARARs to help provide protective target cleanup levels and to develop CERCLA 
remedies. These types of non-promulgated standards are referred to as TBC requirements and 
are not legally binding, and do not have the status of potential ARARs.  
 
As indicated above, ARARs for the Forest Hill Mill and Tailings Washout are summarized in Table 
4-1.  
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5. STREAMLINED RISK EVALUATION 
 
5.1 General Approach 
 
A streamlined risk evaluation was completed at the Site, generally following current USEPA 
guidance for human health (USEPA, 1989) and ecological (USEPA, 1997) risk assessments.  The 
screening level approach was designed to be implemented where data are limited and used to 
evaluate relative risk associated with removal actions in accordance with CERCLA.  This screening 
level approach focuses on metals that were identified in HRL (2012) and further narrowed by 
comparison to background concentrations identified in surface soil, sediments and surface water 
in Section 3.8 of this report.  Background metal concentrations were established by limited 
sampling of surface soil, Trail Creek surface water, and Trail Creek sediments from locations 
upgradient of the former mill and tailings.  Background surface soil data was collected by HRL 
(2012) as a composite sample (FH-BKG-SED) of six sample locations.  The general location of these 
samples is provided in Figure 2-3.  The location of background surface water and sediment 
samples (TCSWSD001) is provided in Figure 3-5. 
 
In this streamlined approach, environmental sample results associated with mine tailings in 
surface soil, Trail Creek surface water, and Trail Creek sediments were compared to established 
risk-based screening levels (RBSLs) for human and ecological receptors.  Metals with results that 
were less than the RBSLs are not considered contaminants of concern (COCs) for that media.  
Metals results that exceeded RBSLs were considered COCs, and areas were prioritized for 
removal action by the relative amount that RBSLs were exceeded.  This approach does not 
address impact to groundwater because groundwater is not accessible in the general site vicinity 
at the site at this time; however, SPLP results from tailings samples (HRL, 2012) indicate leaching 
to groundwater should be considered in the alternatives analysis. 
 
5.2 Problem Formulation 

 
The Site is located in Taylor Park, Colorado, a popular and highly accessible recreation area in the 
Gunnison NF.  Recreational activities include camping, all-terrain vehicle riding, fishing and river 
rafting.  Taylor Park is habitat to a wide variety of wildlife including possible habitat for 
threatened and endangered species. Tailings from the former mill are known to contain elevated 
concentrations of metals that are toxic to human and ecological receptors under certain 
concentrations and exposure parameters. Tailings at all AOCs are accessible to campers, hikers 
and terrestrial ecological receptors which use the area for habitat.  In addition, metals may be 
transported into Trail Creek or adjacent habitats via transport pathways.  Figure 5-1 provides a 
graphical depiction of the sources of potentially toxic metals, transport pathways, and potential 
receptors that will be evaluated in the stream-lined risk evaluation. Figure 5-2 provides a 
schematic description of these inter-related mechanisms.  
 
The primary sources of contamination include the remnant tailings and the upper and lower 
washout areas located downstream of the tailings. The former mill area was evaluated and 
identified as the location of the highest concentrations of COPCs in tailings, with the most likely 
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complete pathway to the Trail Creek ecosystem. Potential pathways of contaminant migration 
include surface runoff to nearby downstream soil and surface water as observed in the washout 
areas (MTA2, UWA1, UWA2, LWA1, and LWA2).  
 
Contaminants in air due to generation of fugitive dust were not measured.  In general, the FMU, 
FML, MTA1, UWA1, LWA1 and LWA2 were poorly vegetated during the investigation which took 
place in October 2018.  During the investigation, fine yellow to light brown silts and fine sands 
associated with maximum COPC concentrations were observed in the surface soils of FML, MTA, 
and UWA AOCs, and as a very thin veneer at LWA1 and LWA2.  These fine silts and sands are 
expected to be mobile in high winds during the dry summer months, though these soils were 
moist during the field effort in October and were not airborne.  The airborne pathway is expected 
to be seasonal, highly variable, and may be exacerbated by recreational vehicle traffic.   
 
The study area consists of four primary source areas: 
 

1. The Former Mill, which was partitioned into FMU and FML, based on observed quantity 
and thickness of tailings; 

2. The Main Tailings Area, which was partitioned into MTA1 and MTA2, based on observed 
quantity and thickness of tailings; 

3. The Upper Washout Area, which was partitioned into UWA1 and UWA2, based on 
observed quantity and thickness of tailings; and 

4. The Lower Washout Area, which was partitioned into LWA1 and LWA2, based on 
observed use.  LWA1 included parking and camp locations, including fire pits. 

 
COPCs are potential contaminants that are above established background concentrations.  COPCs 
were determined to be mill-related metals in tailings, notably antimony, arsenic, cadmium, total 
chromium, copper, iron, lead, manganese, mercury, nickel, selenium, silver, zinc. 
 
Preliminary receptors include human campers and site visitors and ecological receptors that use 
the site for habitat. 
 
5.3 Risk Assessment Approach 
 
This streamlined risk evaluation was completed to identify environmental media impacted by 
mine waste above risk-based screening standards and identify where this waste is most likely to 
present an exposure and migration threat to onsite and offsite human and ecological receptors. 
This screening-level approach was designed for sites with limited data sets to evaluate relative 
risk associated with COPCs to determine if risks are acceptable or if removal actions are necessary 
to lower the risks to acceptable levels.   
 
5.3.1 Identification of Media of Concern (MOC) 
 
The primary media of concern are: 
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1. Soil (tailings) associated with the FMU, FML, MTA1, MTA2, UWA1, UWA2, LWA1 and 
LWA2; 

2. Surface water associated with Trail Creek in the vicinity of the AOCs in item 1; and 
3. Sediment associated with Trail Creek in the vicinity of the AOCs in item 1. 

 
Tailings at the former mill site and AOCs downgradient are available for direct contact, inhalation 
and ingestion for recreational visitors and ecological receptors. The surface water of Trail Creek 
is available for mammal and bird ingestion, and therefore is a MOC for terrestrial receptors, as 
well as aquatic receptors. It is also a potential source of drinking water and washing water for 
onsite campers or hikers. 
 
5.3.2 Risk Screening Methodology 
 
Multi-media environmental samples were collected in two field efforts using a composite sample 
methodology approach.  In this approach, five or more samples of soil from potential tailings 
were collected from each of the eight AOCs (FML, FMU, MTA1, MTA2, UWA1, UWA2, LWA1, and 
LWA2) and each set of samples were composited into a homogenized composite sample that 
represented the AOC for laboratory analysis. COPCs at the site are metals from tailings piles 
resulting from milling ore at the Site. The results from each composite sample are compared to 
RBSLs to identify which AOC exceed screening levels and to document the relative amount of 
those exceedances. 
 
5.3.3 Human Receptor Risk-Based Screening Levels 
 
AI conducted a streamlined human health risk assessment using the BLM Recreational Camper 
exposure scenario (Cox, 2017) and exposure parameters as the most likely human receptor; and 
the USEPA Residential and Industrial exposure scenarios and associated exposure parameters 
(USEPA, 2018b) as more conservative scenarios for comparison purposes.  The use of the more 
conservative exposure parameters also provides insight into how the material can be used if 
transported offsite for fill material.  Table 5-1 presents the RBSLs that were used for human 
health screening. 
 
The BLM Recreational Camper exposure scenario uses the same exposure parameters as the 
USEPA residential exposure scenario, except the annual exposure frequency is limited to 14 days 
per year, which is the amount of time a camper is allowed to camp in a single location within the 
National Forest or on BLM lands (Cox, 2017).   
 
The USEPA Residential exposure scenario is described in detail in USEPA (1989; 2018b) guidance 
and assumes childhood through adulthood at the same residence.  The exposure frequency for 
both children and adults is 350 days per year. Additional exposure parameters are provided in 
the USEPA (2018c). 
 
The USEPA Industrial exposure scenario is described in detail in (USEPA, 2018c) as a long-term 
adult receptor exposed during the work day who is a full-time employee working on-site and 
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spends most of the workday conducting maintenance activities outdoors. The composite worker 
uses an exposure frequency of 250 days/year, and other default exposure parameters are listed 
in USEPA (2018c). 
 
5.3.3.1 Surface Soil Concentrations Compared to RBSLs  
 
Table 5-2 presents the metal results in surface soil for each AOC compared to the RBSL’s 
described above.  In Table 5-2, concentrations that exceed RBSLs are shown in red.  The most 
relevant RBSL is the BLM Recreational Camper RBSL.   
 
At the former mill area:  
 

 At FML, lead exceeds the BLM RBSL by a factor of 10, and arsenic exceeds the carcinogenic 
RBSL by a factor of 2; and 

 At FMU, lead is equal to the BLM RBSL, and arsenic is less than carcinogenic RBSL. 
 
At the Main Tailings Area:  
 

 At MTA1 (FH-TL-1), lead exceeds the BLM RBSL by a factor of 18, and arsenic exceeds the 
carcinogenic RBSL by a factor of 4.; and 

 At MTA2, lead exceeds the BLM RBSL by a factor of 4, and arsenic is approximately equal 
to the carcinogenic RBSL. 

 
At the Upper Washout Area:  
 

 UWA1, lead exceeds the BLM RBSL by a factor of 6, and arsenic exceeds the carcinogenic 
RBSL by a factor of 2; and 

 UWA2, the lead concentration is approximately equal to the BLM RBSL, and arsenic does 
not exceed the carcinogenic RBSL. 

 
At the Lower Washout Area, neither BLM RBSLs nor carcinogenic RBSLs are exceeded.  
 
The only COC for the BLM Recreational Camper exposure scenario is lead, which exceeds the 
background result (16 mg/kg) in all AOC samples and exceeds the BLM SL at all AOCs except the 
Lower Washout Area (LWA1 and LWA2).  Arsenic exceeds the threshold carcinogenic RBSL at 
FML, MTA1 and UWA1, but falls within the risk management decision-making range for these 
AOCs. 
 
5.3.3.2 Surface Water Concentrations compared to RBSLs 
 
This section the results in surface water samples located adjacent to the mill site (FHM-TC-SW-
002) and downgradient of MTA2 (FHM-TC-SW003) compared to the EPA Tapwater RSLs and 
Regulation 11: Colorado Primary Drinking Water Regulations (5 CCR 1002-11).  Both of these 
standards are specific to drinking water sources, which is very conservative compared to the 
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expected human exposure to Trail Creek surface water; however, comparisons would identify 
metals that may require more detailed review. Water results for total and dissolved are included 
in Tables 5-3 and 5-4. These results are also presented on Figures 5-5 and 5-6. 
 
Based on comparison to water quality upgradient of the mill site represented by surface water 
sample FHM-TC-SW001, only dissolved arsenic in the duplicate water sample (FHM-TC-SW004-
D, 0.00726 mg/L J, adjacent to the FML) and dissolved copper in the downgradient sample (FHM-
TC-SW-003-D, 0.02 mg/L J, adjacent to MTA2) exceed the background concentrations at FHM-TC-
SW001 (arsenic, <0.0064 mg/L; and copper <0.007 mg/L).    
 
Arsenic is a carcinogen, therefore, the concentration at FHM-TC-SW004 compared to the USEPA 
RSL presents a LTCR of 1 x 10-4 if the water were to be used for residential potable water. Arsenic 
at FHM-TC-SW004 also exceeds the Colorado standard (0.0002 mg/L) by a factor of 36. 
 
The USEPA RSL for copper in tap water (November 2018) is 0.8 mg/L, the USEPA MCL is 1.3 mg/L, 
and the Colorado standard (5 CCR 1002-11) is 1 mg/L. The detected copper concentration that 
exceeded background in FHM-TC-SW003 was 0.02 mg/L, which did not exceed any potable water 
standards described above. 
 
Based on this evaluation, the arsenic concentration at FHM-TC-SW004, adjacent to FML, is 
unacceptable for potable water use under residential tap water exposure criteria. This exposure 
is much greater than the anticipated BLM Recreational Camper exposure.  
 
5.3.4 Streamlined Ecological Risk Evaluation 
 
AI evaluated site-specific receptors by first identifying potential Threatened and Endangered 
Species (T&E species) with the potential to use the study area as a habitat.  AI screened the area 
for T&E species using the United States Fish and Wildlife Service (USFWS) Information for 
Planning and Consultation (IPaC) website (USFWS, 2018) for the Forest Hill study area (see 
Appendix F).  Table 5-5 includes the T&E mammals, birds, fish, insects, and flowering plants that 
may use this area but did not identify the study area as a critical habitat for any of these T&E 
species identified by the IPaC website.  These were: 
 

 Mammals – Canada Lynx (Lynx canadensis) and North American Wolverine (Gulo gulo 
luscus); 

 Birds – Gunnison Sage-grouse (Centrocercus minimus); and 
 Fish – Bonytail Chub (Gila elegans), Colorado Pikeminnow (squawfish) (Ptychocheilus 

lucius), Greenback Cutthroat Trout (Oncorhynchus clarkii stomias), Humpback Chub (Gila 
cypha), Razorback Sucker (Xryauchen texanus). 

  
According to IPaC, the study area for the Site is not within the critical habitat for any of these T&E 
or migratory species.   
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5.3.4.1 To Be Considered Ecological Risk Standards for Terrestrial Receptors 
 
To evaluate potential impact on these species in the ecological risk assessment, AI used risk-
based standards from the United States National Park Service (NPS, 2016), Ecological Screening 
Values (ESVs) for terrestrial receptors. 
 

 Birds and Mammals (B&M) was used (NPS, 2016). ESVs for the protection of birds and 
mammals from contaminants in soil/sediment were chosen by the NPS from several 
sources specifically approved for use at NPS sites.  

 Plants and Invertebrates (P&I) identifies ESVs for exposures of terrestrial plants and soil 
invertebrates from direct contact with soil were chosen by the NPS from several sources 
specifically approved for use at NPS sites. 

 
ESV sources used by the NPS in deriving the NPS ESVs (lowest acceptable screening value, 
chemical-specific) (NPS, 2016) include: 
 

 Ecological Soil Screening Level (Eco-SSLs) (USEPA, 2005): Minimum across species of birds 
and mammals evaluated in source. 

 Los Alamos National Laboratory (LANL) no adverse effect level (NOAEL) (LANL, 2010): 
Minimum across species of birds and mammals evaluated in source. 

 Toxicological Benchmarks for Wildlife food-based value (Sample, Opresko, & Suter II, 
1996): Minimum across species of birds and mammals. 

 Oak Ridge National Laboratories (ORNL) Toxicological Benchmarks: Toxicity of 
contaminants in soil to a wide range of plants, soil invertebrates (including earthworms), 
and microbes and determined the lowest observed effect concentration (LOEC) for each. 

 
RBSL ESVs are shown in Table 5-6 and the Table Value Standards (TVS) coefficients are shown in 
Table 5-7. 
 
5.3.4.1.1 Surface Soil Risk Screening for Terrestrial Ecological Receptors 
 
Table 5-8 presents the screening metal results in surface soil for each AOC compared to the 
RBSL’s described above, for terrestrial ecological receptors.  Based on a preliminary comparison 
to background concentrations in soil represented by sample FH-BKG-SED (six samples 
composited from an upgradient background location), collected in 2010 (HRL, 2012), antimony, 
arsenic, cadmium, copper, lead, mercury, silver and zinc are COPCs because they exceed 
background concentrations in AOC surface soil samples as presented in Table 3-6.  Based on a 
review of Table 5-8, the following information is noted: 
 
At the former mill:  
 

 FML, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range of 
419 to 759 times; and 

 FMU, the cadmium and lead exceed their B&M RBSLs by a range of 56 to 85 times. 
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At the Main Tailings Area:  
 

 MTA1, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range of 
169 to 1,291 times; and  

 MTA2, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range of 
26 to 283 times. 

 
At the Upper Washout Area:  
 

 UWA1, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range 
of 72 to 446 times; and 

 UWA2, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range 
of 47 to 118 times. 

 
At the Lower Washout Area:  
 

 LWA1, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range of 
15 to 53 times; and 

 LWA2, antimony, cadmium, lead, mercury and zinc exceed their B&M RBSLs by a range of 
19 to 64 times. 

 
Surface soil sample from the lower mill area and the main tailings area indicate these AOCs 
represent the largest ecological risks. Antimony, cadmium, mercury, and zinc represent the main 
COC risk drivers. Birds and mammals are the receptors that are potentially most adversely 
affected by these COCs in the study area.  
 
5.3.4.2 To Be Considered Sediment Ecological RBSLs for Benthic Receptors 
 
The NPS freshwater sediment Screening Level Ecological Risk Assessment (SLERA) ESVs are 
limited to arsenic, cadmium, copper, chromium, iron, lead, manganese, mercury, nickel and zinc.  
These are based on the lowest standard from NPS-accepted ecological toxicology studies, 
including: 
 

 MacDonald, Consensus-Based Sediment Quality Guidelines (Macdonald et al., 2000); 
and 

 Ingersoll, Sediment Effect Concentrations from the Assessment and Remediation of 
Contaminated Sediments (ARCS) Program (Ingersoll et al., 1996). 

 
5.3.4.2.1 Sediment Risk Screening for Freshwater Benthic Receptors 
 
As described in Section 3.6.3, cadmium, chromium, copper, iron, lead, manganese and zinc 
exceeded background sediment concentrations represented by sample FHM-TC-SD-001, in one 
or both of the downgradient sediment samples. Table 5-9 provides the risk screening 
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comparisons RBSLs for freshwater benthic receptors that may be exposed to these sediments. In 
general, the sediment risk screening indicated that potential ecological adverse effects from 
sediments are low. The sediment result for cadmium at location FHM-TC-SED-002 adjacent to the 
mill site had the highest potential for adverse effect and was equal to the ecological RBSL.   
 
5.3.4.3 To Be Considered Surface Water Ecological RBSLs for Aquatic Receptors 
 
The CWA establishes the basic structure for regulating discharges of pollutants into the waters 
of the United States and regulating quality standards for surface waters. The Colorado 
Department of Public Health and Environment (CDPHE) Water Quality Control Commission 
(WQCC) implements these requirements through Regulation No. 31, The Basic Standards and 
Methodologies for Surface Water [5 Colorado Code of Regulations (CCR) 1002-31]. This 
regulation is intended to implement the CWA by maintaining and improving the quality of the 
state surface waters. This regulation is based on the best available knowledge to insure the 
suitability of Colorado's waters for beneficial uses including public water supplies, domestic, 
agricultural, industrial and recreational uses, and the protection and propagation of terrestrial 
and aquatic life. It is further intended to be consistent with the 1983 and 1985 goals and 
objectives of the CWA. The Taylor River watershed is regulated in accordance with its association 
and location within the Gunnison River Basin. Gunnison River Basin water quality standards are 
documented in Regulation No. 35, Classifications and Numeric Standards for Gunnison and Lower 
Dolores River Basins (5 CCR 1002-3).  Regulation No. 35 appendices present numeric standards 
for non-metallic inorganic compounds, physical and biological components, and metals in surface 
water. Metals and other inorganic component standards are provided as acute standards and 
chronic standards and dissolved and total recoverable in surface water.  These standards are both 
numeric, and as TVS that are a function of surface-water hardness.  Table 5-7 provide the function 
coefficients for hardness specific TVS values provided in this report, as defined by Regulation No. 
35. 
 
5.3.4.3.1 Surface Water Quantitative Risk Screening for Freshwater Aquatic Receptors 
 
Tables 5-10 and 5-11 present the ecological risk screening comparison to RBSLs for surface water 
in Trail Creek adjacent to the Site for both total and dissolved metals. As described in Section 
3.6.3, based on comparison to dissolved water quality upgradient of the mill site represented by 
surface water sample FHM-TC-SW001, only arsenic in the duplicate water sample (FHM-TC-
SW004, 0.00726 mg/L J, adjacent to the FML) and copper in the downgradient sample (FHM-TC-
SW003, 0.02 mg/L J, adjacent to MTA2) exceeds the background concentrations at FHM-TC-
SW001 (arsenic, <0.0064 mg/L; and copper <0.007 mg/L). 
 

 Arsenic in FHM-TC-SW004 (0.00726 mg/L) did not exceed Colorado TVS (0.15 mg/L), or 
the risk-based SLERA EVS (0.05 mg/L) and is not considered a COC for this sampling event; 
and 

 Copper in FHM-TC-SW003 (0.02 mg/L) exceeded Colorado TVS (0.0023 mg/L) by a factor 
of 9. 
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Although surface water sampling represents a point in time result, copper should be considered 
a COC for further evaluation in surface water adjacent to MTA2 in Trail Creek, due to potential 
effects to freshwater ecology.    
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6. INDENTIFICATION OF REMOVAL ACTION SCOPE AND GOALS 
 
Identifying the scope and goals for a removal action is a critical step in the EE/CA and in the 
conduct of non-time-critical removal actions. In general, the scope, goals and objectives of a 
removal action under CERCLA are set to abate, prevent, minimize, stabilize, mitigate, or eliminate 
the release or threat of release that is an unacceptable threat to human health or the 
environment. 
 
The goal of the removal action at the Site, includes limiting the effects of contaminated Site soils 
and tailings to recreational visitors and the surrounding environment. The objectives of the 
removal action are to: 
 

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

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

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

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

 On-site Repository; 
 Off-site Repository; 
 Covering in-place with infiltration controls; 
 In-Situ Stabilization; 
 Surface Controls; and 
 Institutional Controls.  

 
7.1.1 On-Site Repository 
 
An on-site repository is not designed to reduce the volume or toxicity of hazardous materials. It 
is used to control source material (tailings or contaminated soil) and mitigate migration or further 
contamination of other media/areas.  On-site repositories can be used as a permanent source 
control measure. The repository design would depend primarily on the contaminant levels and 
mobility of the material requiring control. This technology generally involves excavating and 
placing the contaminated materials in an engineered repository located onsite.  
 
An uppermost vegetative layer would be added above the capillary barrier and restored with 
topsoil and native species. A native vegetative cover would also help to prevent infiltration and 
erosion.  Run-on controls such as rock lined channels are typically designed at the perimeter of 
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the repository to prevent erosion of the cover and route upgradient stormwater away from the 
repository. 
 
Repository location criteria used for initial screening include, but are not limited to, the following: 
general site features (site access, estimated capacity, distance to water bodies, degree of slope), 
site geology (surficial material, depth to groundwater, slope stability), presence of cultural 
resources, biological factors (threatened, endangered, or sensitive species), environmental 
factors (avalanche potential, disturbance areas, wetlands areas). 
 
7.1.2 Off-Site Repository 
 
An off-site repository involves using a similar design as with the on-site repository. The difference 
being contaminant volume, toxicity, and mobility are either eliminated or significantly reduced 
at sites because the contaminated material would be hauled off-site. However, the volume and 
toxicity are then present at the off-site location, which must be similarly evaluated as the onsite 
location. An off-site repository may be advantageous in that it may be better suited to 
accommodate certain construction constraints such as volume capacity, depth to groundwater, 
highly toxic waste, or appropriate soil cap material on-site or nearby. 
 
7.1.3 Capping in Place 
 
Capping material in place involves grading existing contaminant source to eliminate steep slopes 
followed by covering the mine waste material with a protective layer to reduce contaminant 
exposure and migration. The protective layer typically consists of a vegetated topsoil layer 
designed to protect the low permeability layer and to help reduce infiltration through 
evapotranspiration. Capping in-place is an appropriate alternative for addressing contaminated 
materials that need to be left in place due to site constraints, or an optimum in-place location.  
 
7.1.4 In-Situ Stabilization 
 
In-situ stabilization could be applied to reduce contaminant mobility, bioavailability, and toxicity 
of mine wastes using soil amendments such as lime, organic matter and fertilizer. Lime increases 
soil pH, providing a more hospitable growth environment for vegetation and soil organisms. Lime 
and organic matter chemically precipitate and/or sequester metals by complexation and sorption 
mechanisms within the amended soils. Stabilization of contaminants decreases the net flux of 
metals through the plant/soil/water system leading to decreased contaminant mobility. In-situ 
stabilization would also be minimally disruptive of the current land use. 
 
7.1.5 Surface Controls 
 
In Surface controls can be integrated with other technologies to minimize migration of 
contaminants to nearby surface water or other media/areas.  Surface control measures are 
designed to control environmental impacts, such as surface water run-on/run-off over 
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contaminated materials. These measures typically include grading, vegetation, erosion 
protection, consolidation, and surface water diversion. 
 
Grading 
 
Grading is used to reduce/reshape slopes for managing surface water run-on/run-off, control 
erosion, minimize hazards, and contour sites to more natural conditions. Periodic maintenance 
may be necessary to repair problems associated with settlement and erosion.  
 
Vegetation  
 
Vegetation may involve adding soil amendments to a specific depth to provide nutrients and 
organic materials for enhancing vegetation growth. At a minimum, selection of the appropriate 
plant species, preparation of the seeding area, seeding and/or planting, and fertilization are also 
necessary steps in the vegetation process. Adding neutralizing agents and/or additives to 
improve pH conditions and/or the water storage capacity of soil may also be required. Vegetation 
is essential to control water and wind erosion processes and reduce surface water infiltration 
through evapotranspiration. Periodic maintenance may be required to ensure adequate 
vegetative establishment and weed control.  
 
Erosion Protection 
 
Erosion protection includes using erosion resistant materials to control and reduce erosional 
effects at the surface. Typical applications of erosion protection involve installation of natural or 
synthetic fabric mats, straw waddles, riprap, hay bales, or earthen berms along slopes, or surface 
water diversion structures. 
 
Consolidation 
 
Consolidation involves placing similar types of wastes together in a common area for more 
efficient management. Consolidation can be especially appropriate in areas where multiple, 
smaller contaminant sources are present or in environmentally sensitive areas, such as 
floodplains. 
 
Surface Water Control Measures 
 
Surface water control measures are implemented to reduce contaminant mobility by limiting 
water erosion processes. Surface water controls may include drainage channel improvements 
and relocation or diversion of surface water run-off around potentially contaminated areas. One 
approach may include use of surface water management systems (also referred to as run-on and 
run-off control measures) which diverts stormwater away from the contaminated areas and 
contaminated mine drainage away from clean or sensitive areas. Vegetation or riprap may be 
used in the diversion swales and areas of sheet flow to limit the erosion potential. 
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7.1.6 Institutional Controls 
 
Institutional controls are administrative and/or legal controls that help minimize risk and/or 
protect the integrity of a remedy by limiting future land use or preventing access to the Site. 
Examples include deed restrictions to prohibit residential use of the Site and fencing and warning 
signs to discourage access to the site. While such controls may not effectively achieve cleanup 
goals, they are often used to augment other removal alternatives. 
 
7.2 Components of the Removal Action Scope 
 
The USEPA NTCRA guidance (USEPA, 1993) identifies that a limited number of alternatives should 
be selected for detailed analysis. Furthermore, USEPA suggests that only the most qualified 
technologies that apply to the media or source of contamination should be discussed in the 
EE/CA. The following technologies were selected for further development and possible 
implementation during evaluation of the removal action alternatives: 
 

• On-Site Repository with Impermeable Cap; 
• Off-Site Repository; 
• In-Situ Stabilization; 
• Surface Controls; and 
• Institutional Controls. 

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

 Alternative 1: On-Site Repository with Impermeable Cap and In-situ Stabilization with 
Amendments, Revegetation 

 Alternative 2: Off-Site Repository and In-situ Stabilization with Amendments, 
Revegetation 

 Alternative 3:  No Action 
 
The no action alternative is included in this report as a baseline for comparison with other 
removal action alternatives and is routinely included in EE/CA and feasibility study documents 
for these purposes. This alternative does not require remediation or removal work. No effort 
would be made to actively reduce risks to human health or the environment. The Site would 
remain as it exists today or would further degrade due to outside influences. 
 
7.2.1 Alternative 1: On-Site Repository with Impermeable Cap, and In-situ Stabilization with 
Amendments, Revegetation 
 
Alternative 1 consists of constructing an on-site repository with an impermeable cap for 
consolidation of the former mill waste rock and contaminated soil and debris, as well as the 
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wastes (tailings and/or contaminated soil/sediment) from the AOCs downgradient of the former 
mill, including the MTA, UWA. In-situ stabilization with amendments and revegetation would 
occur in areas where tailings are thin, such as LWA, and selected areas throughout the other 
AOCs. 
 
As indicated in Section 3, potential repository locations at the Site are identified as the terrace 
deposits that are located to the west and above the lower washout areas. These areas are 
accessible to NFSR 748 and are located within one mile of the former mill area and other Site 
AOCs. In addition, the potential repository locations are elevated above the floodplain, appear 
large and relatively flat, and likely have sufficient capacity for management of the Site wastes. In 
addition, the potential repository locations are approximately 1,500 feet east of the on-site 
wetlands area and are separated from the wetlands by a topographic ridge. 
 
The repository design would consist of excavating an on-site cell of sufficient area and depth to 
accommodate the Site wastes from the former mill and downgradient AOCs. Estimates of the 
volumes of wastes at the AOCs and the estimated capacity of an on-site repository is provided in 
Table 7-1. An engineered repository cap, including an impermeable HDPE liner or a GCL would be 
installed beneath a protective soil cover and capillary barrier to mitigate meteoric water from 
infiltrating through the repository and mobilizing COCs in leachate. The uppermost vegetative 
layer would consist of topsoil and re-seeding with native plant species.  
 
The design repository footprint or depth may be enlarged to generate enough volume of backfill 
for the waste removal areas. A preliminary footprint for the bottom floor of the repository would 
be 8-feet below the existing grade and approximately 225-feet x 150-feet, with 2:1 side slopes. 
This preliminary footprint would accommodate the maximum waste volume estimate of 10,000 
cubic yards. As part of the removal action design, additional field screening/analysis of the AOCs 
using X-ray fluorescence (XRF) and paste pH would result in reducing the volume of waste, and 
also the repository footprint.   
 
The Site wastes would be removed and transported from the former mill and downgradient AOCs 
to the repository using conventional earth-moving equipment. The wastes would be layered and 
compacted in the repository to design grades beneath the original existing grade of the terrace 
deposit, with a design minimum thickness of impermeable cap and vegetative cover over the top 
of the wastes.  
 
As indicated in Section 2, previous SPLP testing performed at the site indicate that leaching of 
metals (specifically lead) may be a concern for the Site. Typical abandoned mine sites may require 
installation of a soil cover; however, the potential for leaching at the Site may require installation 
of an impermeable cap instead of a soil protective cover.  
 
The impermeable cap overlying the repository wastes may consist of either a high-density 
polyethylene (HDPE) liner or a composite geosynthetic clay liner (GCL), which would be 
determined in the design phase for the removal action. GCLs consist of thin layers of processed 
clay (typically bentonite) placed between geotextiles or bonded onto a geomembrane. GCLs have 
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been used by themselves as a barrier in liners or covers (MEND, 2002). Typically, the material 
costs for GCL would be higher than HDPE; however, HDPE typically requires a higher level of 
labor, QA/QC, and potentially additional costs for preparing a more suitable subgrade beneath 
the HDPE. Removal action design criteria would be used for USFS to determine the appropriate 
cap liner material. 
 
In addition, a designed capillary barrier would likely be required over the impermeable HDPE or 
GCL to prevent accumulation of stormwater (snowmelt and other precipitation) on the liner. A 
capillary barrier is developed when an unsaturated fine-grained soil layer (e.g., sand or pea-
gravel) is underlain by another unsaturated porous material with relatively large-sized pores, 
such as a coarse-grained layer (gravel), or a porous geosynthetic (e.g. a nonwoven geotextile). 
The interface or difference in materials enhances the ability of the fine-grained materials to store 
water (Zornberg, 2010). If the fine-coarse interface is sloped, water in the fine layer can also drain 
laterally under unsaturated conditions. (Dwyer, 2003). Capillary barriers or breaks have been 
designed and installed for numerous landfill caps or covers in the US, in climates ranging from 
arid to humid, and were used extensively in caps and covers overlying hazardous waste at the 
Rocky Mountain Arsenal, Colorado (Williams et al, 2011)    
 
A functional capillary barrier would prevent stormwater from accumulating over the cap liner or 
GCL, and in turn prevent excess stormwater from infiltrating the underlying repository wastes. 
The capillary barrier cover design can be effective in limiting the ingress of both oxygen and water 
to the underlying waste material (MEND, 2004). However, suitable materials to produce an 
effective capillary barrier are likely not available at the Site and would likely require importing 
processed material from a commercial plant or quarry, or a geosynthetics supplier if a geotextile 
material were selected. The design criteria for the removal action would determine the 
appropriate materials (coarse gravel or non-woven geotextile) and design thickness required for 
the capillary barrier. In addition, a protective soil cover generated from the repository soils may 
be required to be placed on top of the HDPE or GCL liner to protect the liner during installation 
of the capillary barrier. 
 
The top vegetative cover overlying the capillary barrier would be designed to tie-in to the grade 
of the surrounding undisturbed terrace deposit, to restore the area to resemble the original 
terrace deposit. The design for the repository surface will be graded or sloped appropriately to 
minimize infiltration of surface water into the underlying repository and conform to the 
surrounding site topography. The upper vegetated topsoil layer would be designed to protect 
underlying layers and help reduce infiltration. Rock-lined channels or other appropriate drainage 
controls would be designed and installed to divert surface runoff from the repository perimeter.  
 
On-site consolidation in a repository is not designed to reduce the volume of hazardous materials 
but would reduce the human and ecological risk associated with exposure to the source of 
contamination and to limit the potential for off-site contaminant migration. This alternative 
generally involves: 
 

 Stripping and salvaging topsoil from the proposed repository location; 
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 Construction of an equipment access road from NFSR 748 to the former mill location; 
 Excavating and removing the former mill soil, waste rock and debris to design depth and 

transporting these materials to the on-site repository; 
 Re-shaping, contouring, and benching the former mill area to design grade for proper 

slope stabilization; 
 Reclaim the former mill area with organic topsoil and revegetate with species compatible 

with the area; 
 Excavate tailings and/or contaminated soil to design depth from AOCs downgradient of 

the former mill (MTA, UWA, and LWA) and transport the wastes to the on-site repository; 
 Layer and compact waste materials in the repository per design and overlay with 

impermeable cap subgrade; 
 Install the impermeable cap HDPE membrane or GCL; 
 Install soil protective cover over HDPE membrane or GCL, and install overlying capillary 

barrier;  
 Reclaim repository surface to design grade, replace topsoil and revegetate with species 

compatible with the area; and 
 Construct drainage controls per design to divert surface runoff from the repository 

perimeter and other disturbed areas. 
 
At LWA and in selected areas of the other AOCs, in-situ stabilization of thin tailings with 
amendments could be applied, including organic material, and pH buffers, such as calcium 
carbonate, to increase the pH, stabilize residual metals, and allow revegetation.  Identification of 
types and volumes of amendments would require additional testing during the removal design 
phase of the action.  This would include backfilling, regrading and reclaiming these areas with 
necessary soil amendments to promote revegetation with species compatible with the area. 
 
Additional institutional controls may be added in the form of natural barriers (boulder placement 
and tree slash to protect near-term growth of vegetation) along the access road to the disturbed 
areas and the repository. In general, institutional controls do not actively address site 
contamination, nor do they reduce contaminant mobility. These controls would be applied to 
restrict or control access to the former AOCs and repository to reduce the potential for human 
access and ATV access, and potentially enhance the reclamation/restoration of disturbed areas 
by limiting visitor access. 
 
7.2.1 Alternative 2:  Off-Site Repository, In-situ Stabilization with Amendments, Revegetation 
 
An off-site repository involves using a similar design as with the on-site consolidation. Although 
an off-site repository would reduce the contaminant volume toxicity at the Forest Hill Mill Site, it 
would still be a concern at the off-site location; therefore, no real reduction of toxicity or volume 
is gained.   
 
Off-site disposal involves excavating the waste materials and debris for transport to an off-site 
disposal facility permitted to accept such materials. Off-site disposal options include a nearby, 
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permitted solid-waste, Resource Conservation and Recovery Act (RCRA) Subtitle D landfill or a 
distant RCRA Subtitle C permitted facility. Non-Bevill exempt hazardous materials would require 
disposal in a RCRA Subpart C hazardous waste facility; although, no materials at the site have 
been identified as such. Less toxic materials and debris could be disposed of in a permitted solid 
waste Subpart D landfill. However, many Subpart D landfills will not accept mining waste.  For 
purposes of this EECA, the evaluation assumes that the wastes from the Site would be 
transported for disposal at the 6 Mile Lane Solid Waste Disposal Facility in Gunnison County, 
Colorado. This facility is the nearest municipal solid waste disposal facility permitted by CDPHE. 
 
For the Forest Hill Mill Site, this technology generally involves: 
 

• Construction of an access road from NFSR 748 to the former mill location; 
• Excavating and removing the former mill soil, waste rock and debris to design depth and 

transporting these materials to the off-Site repository in Gunnison County, Colorado; 
• Re-shaping, contouring, and benching the former mill area to design grade for proper slope 

stabilization; 
• Reclaim the former mill area with organic topsoil and revegetate with species compatible 

with the area; 
• Excavate tailings and/or contaminated soil to design depth from AOCs downgradient of 

the former mill (MTA, UWA, and LWA) and transport the wastes to the off-Site repository; 
and  

• Construct drainage controls per design to divert surface runoff from the repository 
perimeter and other disturbed areas. 

 
At LWA and in selected areas of the other AOCs, in-situ stabilization of thin tailings with 
amendments, including organic material, and pH buffers, such as calcium carbonate, to increase 
the pH, stabilize residual metals, and allow revegetation.  Identification of types and volumes of 
amendments would require additional testing during the removal design phase of the action.  
This would include backfilling, regrading and reclaiming these areas with necessary soil 
amendments to promote revegetation with species compatible with the area. 
 
The advantages of an offsite repository are not beneficial when compared to Alternative 1. An 
off-site repository would be advantageous if the on-site repository location was environmentally 
sensitive or in an unstable setting. Environmentally sensitive areas include wetlands, locations 
with near surface groundwater; locations that will likely be affected by future construction; or 
areas that are zoned for commercial or residential use. Potentially unstable settings include steep 
hillsides, areas prone to earthquakes, and areas subject to flooding. In addition, off-site 
repositories should be considered if they are better suited to accommodate certain construction 
constraints such as volume capacity, highly toxic waste, or the availability of appropriate soil cap 
materials on-site or nearby. These conditions are not found in the on-site repository location 
associated with Alternative 1.  
 
Disadvantages of utilizing off-site repositories are especially magnified at the Forest Hill Mill Site: 
costs associated with transporting the material offsite, difficulties associated with moving 
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material on the public access roads near Taylor Park, requiring construction traffic control, time 
associated with transporting the material off-site, and potential regulatory issues associated with 
acceptance from the proposed landfill. 
 
7.2.2 Alternative 3:  No Action 
 
As indicated above, the no action alternative is included in this report as a baseline for 
comparison with other removal action alternatives. Under this alternative, no effort would be 
made to actively reduce risks to human health or the environment. No action and leaving the Site 
as-is would entail: 
 

• The former mill site and downgradient AOCs would remain in their current locations and 
in their current state; 

• The physical hazards associated with steep slope and wood debris at the former mill would 
remain; and  

• The downgradient AOCs (MTA, UWA, and LLWA) remain accessible to recreational visitors, 
ATV’s, and ecological receptors. 

 
7.3 Overview of the Evaluation Criteria for Non-Time Critical Removal Actions 
 
There are three types of criteria against which each alternative is evaluated. These criteria are 
derived from the Guidance on Conducting Non-Time-Critical Removal Actions under CERCLA 
(USEPA, 1993). The evaluation criteria include effectiveness, implementability, and cost. Within 
each primary criterion, EE/CA guidance recognizes a number of factors that help define the 
primary criteria that should be individually considered. These three evaluation criteria and their 
additional factors are discussed in detail in the following subsections. 
 
7.3.1 Effectiveness 
 
Effectiveness focuses on the degree to which an alternative (1) provides adequate overall 
protection of human health and the environment; (2) complies with ARARs; (3) affords long-term 
protection by minimizing residual risk; (4) provides reduction of toxicity, mobility, or volume of 
hazardous material; and (5) minimizes short-term effects.  
 
7.3.1.1.1 Overall Protection of Human Health and the Environment  
 
This criterion serves as a final check in assessing whether each alternative provides adequate 
protection of human health and the environment. The analysis conducted for long-term 
effectiveness and permanence, short-term effectiveness, and compliance with ARARs is used to 
evaluate the overall protection of human health and the environment. This criterion is also used 
to evaluate how risks would be eliminated, reduced, or controlled through treatment, 
engineering, or institutional controls. 
 
 



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

 
P a g e |  42    

 

7.3.1.1.2 Compliance with ARARs 
 
Compliance with ARARs is used to assess whether each alternative will attain the chemical-
specific, location-specific, and action-specific ARARs identified in Table 4-1.  
 
7.3.1.1.3 Long-term Effectiveness and Permanence 
 
Long-term effectiveness and permanence address the risk remaining at the Site after remediation 
goals have been met.  
 
7.3.1.1.4 Reduction of Toxicity, Mobility, or Volume 
 
Reduction of toxicity, mobility, or volume addresses the statutory preference for selecting 
removal actions that permanently and significantly reduce toxicity, mobility, and/or volume of 
hazardous materials at the Site. This preference is satisfied when treatment is used to reduce 
principal risks through destruction or irreversible reductions of toxicity, mobility, and/or volume. 
 
7.3.1.1.5 Short-term Effectiveness 
 
Short-term effectiveness addresses the effects of each alternative in the protection of human 
health and the environment during the construction and implementation phase. The following 
factors are addressed during the evaluation process: 
 

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

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

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

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

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

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

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

• Activities needed to coordinate with other agencies 
 
7.4 Cost 
 
The cost of each alternative is evaluated based on estimates of capital cost for construction. Cost 
estimates are based on vendor information, cost-estimating guides, and actual costs incurred 
during studies performed at similar sites. Capital costs shown in Table 7-2 typically include the 
cost for construction activities, transportation, equipment, mobilization, and demobilization.  
 
7.5 Comparative Analysis of Each Alternative 
 
The comparative analysis of the removal action alternatives is summarized in Table 7-3. In 
addition, a quantitative ranking of the alternatives is presented in Table 7-2.  The comparative 
analysis and discussion of each of the criteria in relation to the removal action alternatives is 
presented in the following sections. 
 
7.5.1 Effectiveness 
 
Alternative 1 – On-Site Repository with Impermeable Cap, In-situ Stabilization with Amendments, 
Revegetation  
 
Rank on a scale of 0 to 6: High (6) 
 

• Removal of the former mill soil, waste rock and debris for consolidation in an on-Site 
repository would protect ecological receptors, and reduces the potential for human 
exposure to the former mill soils; the physical hazard posed by the former mill slope and 
debris would be reduced; 

• Removal of the tailings and/or contaminated soil from the AOCs downgradient of the 
former mill (MTA, UWA, and LWA) for consolidation in an on-site repository would protect 
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ecological receptors and reduce the potential for exposure to the AOCs downgradient of 
the former mill area; in addition, removal of the source area (former mill) in the vicinity 
of Trail Creek would provide long-term protectiveness of nearby surface water; 

• COPCs exceeding “to be considered” criteria associated with BLM SVs and NPS ESVs would 
remain on Site; however, receptors exposure to the soil would be reduced by 
consolidation in the on-Site repository and covering wastes with the protective and 
vegetative layers; 

• Covering the waste materials with an impermeable cap and vegetative layer would reduce 
the potential for contaminants to migrate to the subsurface for long-term protectiveness; 

• This alternative would not reduce or eliminate toxicity or volume of waste, as the waste 
would remain on site in a constructed repository; 

• This alternative would reduce but not eliminate wildlife exposure (mainly burrowing 
animals) to metals exposure in the consolidation area;  

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

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

 In-situ stabilization using soil amendments in specific areas (e.g., lower washout areas) 
would reduce contaminant mobility, bioavailability, and toxicity of affected soil, and 
thereby reduce the exposure to human and ecological receptors 

 
Alternative 2 – Off-Site Repository, In-situ Stabilization with Amendments, Revegetation  
Rank on a scale of 0 to 6: High (6) 
 

• Removal of the wastes to an off-site repository is protective of human health and the 
environment by removing the sources of contaminants from the Site and disposing the 
wastes elsewhere, such as a controlled facility or an off-site repository; 

• COPCs exceeding “to be considered” criteria associated with BLM SVs and NPS ESVs would 
not be eliminated, however they would be placed in a facility that would limit exposure 
from human and ecological receptors; 

• This alternative would eliminate exposure to burrowing animals on-site;  
• No reduction in toxicity or volume through treatment, but high reduction in exposure 

through containment at a regulated repository; 
• This alternative provides the most effective long-term effectiveness, as the wastes are 

removed from the Site and would be isolated from the environment in an off-site 
permitted waste facility; 

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

• Physical hazards to humans from the former mill site would be immediately addressed by 
re-grading and benching/stabilizing the slope grade and removing the former mill debris; 
and 

 In-situ stabilization using soil amendments in specific areas (e.g., lower washout areas) 
would reduce contaminant mobility, bioavailability, and toxicity of affected soil, and 
thereby reduce the exposure to human and ecological receptors; 
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Alternative 3 – No Action 
Rank on a scale of 0 to 6: High (6) 
 

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

 
7.5.2 Implementability 
 
Alternative 1 – On-Site Repository with Impermeable Cap, In-situ Stabilization with Amendments, 
Revegetation 
 
Rank on a scale of 0 to 3: Moderate (2) 
 

• Consolidation and covering the wastes from the former mill and downgradient AOCs is 
highly implementable; 

• All materials required to implement consolidation and capping are available at the Site, 
except for liner materials, capillary barrier materials, soil amendments and seeding 
materials; 

• Additional backfill required to reclaim excavated areas could be generated during 
construction of the on-site repository;  

• The alternative is technically feasible using standard construction equipment and 
methods (excavators, dozers, loaders, haul trucks, backhoes); this equipment can feasibly 
access all areas, and be used to construct equipment access to the former mill; and 

• Administrative feasibility is high as all consolidation and repository construction and 
reclamation would take place on USFS-managed lands; this alternative would likely be 
acceptable to the public on USFS-managed lands. 

 
Alternative 2 – Off-Site Repository, In-situ Stabilization with Amendments, Revegetation  
 
Rank on a scale of 0 to 3: Low (1) 
 

• Removal of the wastes and transport to off-site repository is highly difficult to implement; 
• It would be more affected by weather conditions, specifically for transport of wastes off- 

site through the Taylor Park access roads that can become muddy and subject to 
recreational traffic; 

• Assumes the wastes could be disposed at the 6 Mile Lane Landfill, the nearest municipal 
solid waste facility located approximately 50 miles southeast of the Site in Gunnison 
County, Colorado;  

• Although the wastes would be removed from the site, the post-removal and reclamation 
work required on-Site would equal that of Alternative 1, resulting in additional labor and 
expense compared to Alternative 1; 
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• The area evaluated as a potential on-site repository could alternatively be used as a 
source of backfill to restore excavated areas and positive drainage; 

• A source of on-site backfill would be required to restore excavated areas for positive 
drainage, or importing of backfill may be required, which could be taken from the area 
identified for the onsite repository, and would require revegetation following excavation; 

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

• This alternative would likely be less acceptable to the public due to increased traffic from 
transportation trucks through the Taylor Park area and near rural neighborhoods on 
private and on USFS-managed lands and would require construction traffic control in the 
Taylor Park area. 

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

Alternative Final Cost Rank 
Alternative 1, On-Site Repository with 
Impermeable Cap, In-situ Stabilization with 
Amendments, Revegetation 

$766,000 Moderate (2) 

Alternative 2, Off-Site Disposal, In-situ 
Stabilization with Amendments, Revegetation 

$1,385,000 Low (1) 

Alternative 3, No Action $0 High (3) 
Bold shows the highest-ranking Alternative  
 
7.6 Final Ranking of Alternatives 
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A detailed breakdown of how each criterion rank for each Alternative is presented in Table 7-3 
and is summarized below. 
 

Alternative Final Ranking 
Alternative 1, On-Site Repository with Impermeable Cap, In-situ 
Stabilization with Amendments, Revegetation 

12 

Alternative 2, Off-Site Disposal, In-situ Stabilization with 
Amendments, Revegetation 

10 

Alternative 3, No Action - Does Not Meet ARARs/TBCs 9 
12 – Bold shows the highest-ranking Alternative 
9 – Underline shows the lowest ranking Alternative 
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8. RECOMMENDED REMOVAL ACTION ALTERNATIVE 
 
Based on the elements of the alternatives and the comparative analysis and quantitative ranking 
in Section 7, the recommended alternative is consolidation of the wastes in an On-site Repository 
with an Impermeable Cap, and in-situ stabilization of thin surface tailings (Alternative 1). The 
recommended alternative would include excavation of the contaminated soil and debris from 
the former mill, as well as removal of the contaminated soil and/or tailings from the AOCs 
downgradient of the mill (including the MTA and UWA) for consolidation into a constructed on-
site repository for covering with an impermeable cap, capillary barrier, and vegetative layer.   
 
At LWA and in selected areas of the other AOCs, in-situ stabilization of thin tailings with 
amendments may be applied, including organic material, and pH buffers, such as calcium 
carbonate increasing the pH, stabilizing residual metals, and allowing revegetation.  Identification 
of types and volumes of amendments would require additional testing during the removal design 
phase of the action.  This would include backfilling, regrading and reclaiming these areas with 
necessary soil amendments to promote revegetation with species compatible with the area. 
 
For the recommended Alternative 1, salvaged topsoil from the on-site repository footprint would 
be used to establish the vegetative cover over the on-Site repository. The top vegetative cover 
would be designed to tie-in to the grade of the surrounding undisturbed terrace deposit, to 
restore the area to resemble the original terrace deposit. The design for the repository surface 
will be graded or sloped appropriately to minimize infiltration of surface water into the 
underlying contaminated material and conform to the surrounding site topography. Rock-lined 
channels or other appropriate drainage controls could be designed and installed to divert surface 
runoff from the repository perimeter. 
 
After excavation of the wastes, the steep slope of the former mill area would be regraded and 
benched to design grades for slope stabilization prior to reclaiming the area with organic soil 
amendments and revegetation with species compatible with the area. These actions would 
significantly reduce the physical hazards presently associated with the former mill area. After 
removal of the wastes to design depths at the AOCs downgradient of the former mill, these areas 
would be backfilled and regraded to promote positive drainage and reclaimed with organic soil 
amendments and revegetated with species compatible with the area.  
 
The removal action would achieve the objectives of removal action to the extent practical by 
eliminating direct contact of surface-dwelling ecological receptors to the former mill and 
downgradient AOCs. There would still be a potential for burrowing organisms to come in contact 
with repository wastes.  However, because of the consolidation of the wastes into one preferred 
location beneath compacted protective and vegetative layers, the potential for exposure is 
significantly reduced compared to the existing conditions. 
 
Completion of the removal action would be enhanced with USFS institutional controls to prohibit 
recreational access to the reclaimed areas. Controls such as natural barriers (boulder placement 
and tree slash to protect near-term growth of vegetation) and signage could be installed along 
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the access road to the disturbed areas and the repository. These controls would be applied to 
restrict or control access to the former AOCs and repository to reduce the potential for human 
access and ATV access, and potentially enhance the reclamation/restoration by limiting visitor 
access. 
 
The recommended alternative will satisfy the eight factors in 40 CFR 300.415(b) as described in 
Table 8-1. 
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Table 2-1: Groundwater Wells in Site Vicinity 

Applicant Name Permit Latitude Longitude Use 
Elevation 
(ft amsl) 

Total 
Depth 

(ft 
bgs) 

Top of 
Perforations 

(ft bgs) 

Bottom of 
Perforations 

(ft bgs) 
Yield 
(gpm) 

Static 
Water 
Level 

(ft 
bgs) 

KURZ, ROY 1276- 38.931576 -106.59427 Domestic - - - - - - 
GREEN, DEWAYNE E 144870- 38.932077 -106.590669 Household use only - 95 86 95 7 80 
KIMSEY, RALPH 145363- 38.932544 -106.589685 Household use only - 83 74 83 - 57 
OWENS, BLANCHE F 145485- 38.930208 -106.589616 Household use only - 110 101 110 - 87 
KURZ, ROY R 1276--A 38.929976 -106.58916 Domestic - 90 81 90 15 65 
WILLIAMS, RAYMOND H 11362-TH 38.915074 -106.587224 Monitoring/Sampling - - - - - - 
TAYLOR PARK POOL ASSOCIATIO 34179- 38.891216 -106.570681 Domestic - - - - - - 
ANDRIULLI, JOHN 294399- 38.898719 -106.553219 Domestic 9666 90 50 90 4015 40 
BELLES & BULLETS LLC 306661- 38.895856 -106.542651 Domestic 9751 193 - -  61 
SCHMILLEN LORA AND JEFF 285254- 38.894297 -106.531882 Domestic - 150 110 150 15 52 
BELLES & BULLETS LLC 268880- 38.894653 -106.542491 Domestic - 103 83 103 12 40 
MACKINTOSH, ROBERT 159588- 38.891247 -106.542707 Domestic 9600 120 91 120 - 30 
STUMP, R C 267251- 38.887497 -106.532321 Domestic - 220 140 200 20 100 
L & M SNYDER LLC 128777- 38.888319 -106.547427 Domestic - 34 19 28 - 16 
ALBRIGHT FAMILY TRUST 187244- 38.885233 -106.546034 Domestic 10000 155 100 140 5 30 

ft amsl - Feet above mean sea level 
ft bgs - Feet below ground surface 
gpm - Gallons per minute 
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Table 2-2: 2010 Soil Sampling Data 
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Notes: 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
ND - Not detected at or above MDL 

Lab Data Flags: 
B - Result is an estimated 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. 
O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference 
U - Analyte was not detected above the MDL. 
V - The sample concentration is too high to evaluate accurate spike recoveries. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup 
X* - Analyte not detected. Sample MDL exceeds detected background MDL. 
X** - Analyte not detected. Sample MDL exceeds detected background concentration. 
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Table 2-3: 2010 Water Sampling Data 

 
Notes: 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-5 
 
 

mg/kg - Milligrams per kilogram 
mg/L – milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
B - Result is an estimated value. 
H - Analysis exceeded method hold time 
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. 
O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference 
U - Analyte was not detected above the MDL. 
V - The sample concentration is too high to evaluate accurate spike recoveries. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup 
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Table 2-4: 2010 Synthetic Precipitation Leach Procedure Sampling Data 

 
Notes: 
1 SPLP Screening Levels - USEPA Regional Screening Levels for Residential Tapwater multiplied by a dilution attenuation factor of 20  
CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical.  
MDL - Laboratory Method Detection Limit  
mg/L - Milligrams per liter  
ND - Not detected at or above MDL  
Risk Ratio - SPLP result/SPLP Screening Level 
SL – Screening Level  
SPLP -Synthetic Precipitation Leach Procedure  
  
Lab Data Flags:  

B - Result is an estimated value.  
         U - Analyte was not detected above the MDL.  
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Table 3-1: Sampling and Field Data Summary 
Location and 
Media  Sample ID Chemical Analyses Supporting Data QA/QC Samples 

Laboratory 
Analyses 

Former Mill Upper 
(FMU); Composite 
of 6 soil samples 

FHM-FMU-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, 
Zinc, Acid-Base Accounting 
(ABA) and Nutrients 1 

N/A Collected extra 
volume for 
laboratory MS/MSD 
2 (metals only) 

6010B 
7471A 

Former Mill Lower 
(FML);  
Composite of 7 
soil samples 

FHM-FML-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, 
Zinc, ABA and Nutrients 

N/A N/A 6010B 
7471A 

Main Tailings Area 
1 (MTA1);  
Composite of 7 
soil samples 

FHM-MTA1-SS-001 ABA and Nutrients only 
(metals data established by 
previous investigation) 

Excavated test pits at 
nine locations; noted 
lithology and 
thickness of surface 
tailings 

N/A 6010B 
7471A 

Main Tailings Area 
2 (MTA2); 
Composite of 6 
soil samples 

FHM-MTA2-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, 
Zinc, ABA and Nutrients 

Excavated test pits at 
six locations; noted 
lithology and 
thickness of surface 
tailings 

Collected extra 
volume for 
duplicate sample  
FHM-UA-SS-001 
 

6010B 
7471A 

Upper Washout 
Area 1 (UWA1); 
Composite of 6 
soil samples 

FHM-UWA1-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, 
Zinc, ABA and Nutrients 

Determined 
thickness of surface 
tailings with hand-
spade at six sampling 
locations 

N/A 6010B 
7471A 
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Location and 
Media  Sample ID Chemical Analyses Supporting Data QA/QC Samples 

Laboratory 
Analyses 

Upper Washout 
Area 2 (UWA2); 
Composite of 6 
soil samples 

FHM-UWA2-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, and 
Zinc 

N/A N/A 6010B 
7471A 

Lower Washout 
Area 1 (LWA1); 
Composite of 6 
soil samples 

FHM-LWA1-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Silver, Zinc, ABA and 
Nutrients 

N/A N/A 6010B 
7471A 

Lower Washout 
Area 2 (LWA2); 
Composite of 6 
soil samples 

FHM-LWA2-SS-001 Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Silver, Zinc, ABA and 
Nutrients 

N/A N/A 6010B 
7471A 

Surface Water 
upstream of 
Former Mill and 
co-located 
sediment sample 

FHM-TC-SW-001 
(Water) 

 
 

FHM-TC-SD-001 
(Sediment) 

Water: Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, Zinc 
and Hardness.  
 
Sediment: (same metals as 
above for soil) 

Measure stream flow 
and water quality 
field parameters 3 

Collect one matrix 
spike/matrix spike 
duplicate sample 
(MS/MSD) for 
sediment 

Water: 
130.1 
200.7 
245.1 

 
Sediment: 

6010B 
7471A 
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Location and 
Media  Sample ID Chemical Analyses Supporting Data QA/QC Samples 

Laboratory 
Analyses 

Surface Water 
immediately 
downstream of 
Former Mill and 
co-located 
sediment sample 

FHM-TC-SW-002 
(Water) 

 
 

FHM-TC-SD-002 
(Sediment) 

Water: Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, Zinc 
and Hardness.  
 
Sediment: (same metals as 
above for soil) 

Measure stream flow 
and field parameters  
 

Collected duplicate 
water sample FHM-
TC-SW-004 
 
Collected duplicate 
sediment sample 
FHM-TC-SD-004 

Water: 
130.1 
200.7 
245.1 

 
Sediment: 

6010B 
7471A 

Surface Water 
Downgradient in 
Trail Creek and co-
located sediment 
sample 

FHM-TC-SW-003 
(Water) 

 
 
 

FHM-TC-SD-003 
(Sediment) 

Water: Antimony, Arsenic, 
Cadmium, Chromium, 
Copper, Iron, Lead, 
Manganese, Mercury, 
Nickel, Selenium, Silver, Zinc 
and Hardness.  
 
Sediment: (same metals as 
above for soil) 

Measure stream flow 
and field parameters  

Collected extra 
volume of water 
sample for 
MS/MSD  

Water: 
130.1 
200.7 
245.1 

 
Sediment: 

6010B 
7471A 

Potential 
Repository (East) 

FHM-REP-SS-001 Soil nutrients only (topsoil) Test pit to 
approximately 6-feet  

N/A N/A 

Potential 
Repository (West) 

N/A N/A Test pit to 
approximately 6-feet  

N/A N/A 

1  Soil nutrient analyses included paste pH, electrical conductivity, lime estimate, percent organic matter, nitrate-nitrite, phosphorous, potassium, zinc, iron, 
manganese, and copper. 
2  MS/MSD = Laboratory matrix spike/matrix spike duplicate sample 
3  Water quality field parameters include: temperature, dissolved oxygen, specific conductance, pH, oxidation reduction potential [ORP], and turbidity.
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  Table 3-2: Forest Hill Test Pit Sum

m
ary Log 

 
  

 



United States Forest Service, GM
UG National Forest  

Forest Hill M
ill and Tailings W

ashout EE/CA – Final Draft 
Novem

ber 2019 
 

P
a

g
e

| T-11 
  Table 3-3: Acid Generation Potential of Form

er Forest Hill M
ill and Tailings Areas 

 
Notes: 
AGP – acid generation potential 

 
 

 
 

 
 

 
ANP – acid neutralization potential 

 
 

 
 

 
 

 
ABP – acid-base potential 

 
 

 
 

 
 

 
Results for AGP, ANP, and ABP reported in tons of calcium

 carbonate per kiloton (tons CaCO
3/Kt)  

 
Results in bold type indicate potentially acid-generating (exceedance) of United States Bureau of Land M

anagem
ent (BLM

) 
criterion of ANP:AGP ratio of > 3 
  Table 3-4: Sum

m
ary of Sobek Sulfide-Sulfate Results 

 
Notes:   
The Sobek M

ethod (USGS, 2003) indicates an upper boundary of 9%
 or greater sulfide-sulfur w

ould indicate that the m
aterial is 

acid-generating and all other w
aste m

aterial w
ould require 100%

 calcium
 carbonate to neutralize the m

aterials. 
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  Table 3-5: Sum

m
ary of Sulfide/Sulfur, Paste pH, and N

eutralization Potential Ratio Results 

 
Notes: 
The Price, et. al. guidance indicates that Sulfide-Sulfur <0.3%

 and pH >5.5 indicates "no potential for acid generation"; and Sulfide 
-Sulfur >0.3%

 and pH <5.5 indicates "likely acid-generating." 
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Table 3-6: Soil Nutrients 

 
Notes: 
EC – Electrical conductance in millimhos per centimeter (mmhos/cm) 
mg/L – milligrams per liter 
pH – Standard unit (s.u.); pH is measured on a logarithmic scale, ranging from 0 to 14 s.u., with 7 s.u. being neutral pH. 
% – percent 
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  Table 3-7: Forest Hill M

ill W
ater Q

uality M
easurem

ents, O
ctober 2018 

 
Latitude and Longitude collected using handheld GPS unit.  
(A) – Location/Coordinates of sam

ple corrected in Google Earth based on aerial photography 
°C – Degrees Centigrade 
μS/cm

 – M
icroSiem

ens per centim
eter 

m
g/L – M

illigram
s per liter 

m
V – M

illivolts 
NTU – Nephelom

etric Turbidity Unit 
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Table 3-8: 2018 Soil Sampling Results 
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Notes: 
 FH-BKG SED is used as the background comparison point for the exceedance analysis 
 FH-TL-1 is included as a surrogate for a soil sample at FHM-MTA-1-SS-01 

FHM-UA-SS-001 is a duplicate of FHM-MTA-2-SS-01 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
ND - Not detected at or above MDL 

Lab Data Flags: 
B - Result is an estimated 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. 
O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference 
U - Analyte was not detected above the MDL. 
V - The sample concentration is too high to evaluate accurate spike recoveries. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup 



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-17 
 
 

ND = Analyte not detected 
X = Background established value from 2010 sampling event is exceeded. 
X** - Analyte not detected. Sample MDL exceeds detected background concentration.  
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Table 3-9: Summary Statistics for Metals in Soils, October 2018 

 
Background – Based on results from soil sample collected at sampling location FH-BKG-SED in September of 2010. 
CAS – Chemical Abstract Services number. 
mg/kg – Milligrams per kilogram. 
 
  

Analyte
CAS 

Number
Minimun 
(mg/kg)

Maximum 
(mg/kg)

Mean
(mg/kg)

Standard 
Deviation 
(mg/kg)

Background 
(mg/kg)

Antimony 7440-36-0 4.75 216 53.2 67.4 ND
Arsenic 7440-38-2 6.47 135 38.2 40.2 2.9
Cadmium 7440-43-9 19.2 263 59.2 73.2 0.25
Chromium, Total 7440-47-3 2.47 14.6 9.6 3.9 11
Copper 7440-50-8 64.4 290 159 82.5 9
Iron 7439-89-6 9550 21000 15861 3120 14500
Lead 7439-92-1 496 14200 4053 4327 16
Manganese 7439-96-5 53.8 602 306 174 479
Mercury 7439-97-6 0.0594 6.44 1.2 2.0 ND
Nickel 7440-02-0 1.21 10.4 5.9 2.9 6
Selenium 7782-49-2 0.817 3.0 1.7 0.9 0.28
Silver 7440-22-4 3.28 134 40.9 43.5 0.07
Zinc 7440-66-6 687 29800 5615 8798 72
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Table 3-10: 2018 Sediment Sampling Results 

 
Notes: 
 FHM-TC-SD-004 is a duplicate of FHM-TC-SD-002 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
J5 - The sample matrix interfered with the ability to make any accurate determination; spike value is high 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup  
X = Background established value from 2010 sampling event is exceeded. 
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Table 3-11: Summary Statistics for Metals in Trail Creek Sediments, October 2018 

 
Background – Based on results from sediment sample collected at sampling location FHM-TC-SD-001 in October of 2018. 
CAS – Chemical Abstract Services number. 
mg/kg – Milligrams per kilogram. 
ND = Analyte not detected 
  

Analyte
CAS 

Number
Minimun 
(mg/kg)

Maximum 
(mg/kg)

Mean
(mg/kg)

Standard 
Deviation 
(mg/kg)

Background 
(mg/kg)

Antimony 7440-36-0 ND ND ND ND ND
Arsenic 7440-38-2 ND ND ND ND ND
Cadmium 7440-43-9 0.183 3.91 2.22 1.54 0.118
Chromium, Total 7440-47-3 2.37 4.9 3.70 1.04 3.41
Copper 7440-50-8 1.18 1.98 1.55 0.329 0.761
Iron 7439-89-6 4720 7010 6037 966 3720
Lead 7439-92-1 7.11 14.8 10.49 3.21 1.42
Manganese 7439-96-5 173 237 202 26.4 213
Mercury 7439-97-6 ND ND ND ND ND
Nickel 7440-02-0 1.48 2.54 2.03 0.434 2.11
Selenium 7782-49-2 ND ND ND ND ND
Silver 7440-22-4 ND ND ND ND ND
Zinc 7440-66-6 31.1 161 99.0 53.2 16.2



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-21 
 
 

Table 3-12: 2018 Surface Water Sampling Results, Total 

 
Notes: 
 FHM-TC-SW-001 is the upgradient/background water sample 

FHM-TC-SW-004 is a duplicate of FHM-TC-SW-002 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup 
 X = Background established value from 2010 sampling event is exceeded.  
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Table 3-13: 2018 Surface Water Sampling Results, Dissolved 

 
Notes: 

FHM-TC-SW-001 is the upgradient/background water sample 
 FHM-TC-SW-004-D is a duplicate of FHM-TC-SW-002-D 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
(A) - Data analysis required use of specific chemical name for lookup 
X = Background established value from 2010 sampling event is exceeded. 
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Table 3-14: Summary Statistics for Total Metals in Trail Creek Surface Water, October 2018 

 
Background – Based on results from sediment sample collected at sampling location FHM-TC-SW-001 in October of 2018. 
CAS – Chemical Abstract Services number. 
mg/kg – Milligrams per kilogram. 
ND = Analyte not detected 
 
  

Analyte
CAS 

Number
Minimum 

(mg/L)
Maximum 

(mg/L)
Mean
(mg/L)

Standard 
Deviation 

(mg/L)
Background 

(mg/L)

Antimony 7440-36-0 ND ND ND ND ND
Arsenic 7440-38-2 ND ND ND ND ND
Cadmium 7440-43-9 ND ND ND ND ND
Chromium 7440-47-3 ND ND ND ND ND
Copper 7440-50-8 ND ND ND ND ND
Iron 7439-89-6 0.603 0.646 0.621 0.018 0.641
Lead 7439-92-1 ND ND ND ND ND
Manganese 7439-96-5 0.0174 0.0243 0.020 0.003 0.0238
Mercury 7439-97-6 ND ND ND ND ND
Nickel 7440-02-0 ND ND ND ND ND
Selenium 7782-49-2 ND ND ND ND ND
Silver 7440-22-4 ND ND ND ND ND
Zinc 7440-66-6 0.00525 0.00549 0.005 0.0001 ND

Hardness as CaCO3 20.3 20.6 20.5 0.125 20.5
Wet Chemistry

Metals Analysis
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Table 3-15: Summary Statistics for Dissolved Metals Trail Creek Surface Water, October 2018 

 
Background – Based on results from sediment sample collected at sampling location FHM-TC-SW-001 in October of 2018. 
CAS – Chemical Abstract Services number. 
mg/L– Milligrams per liter. 
ND = Analyte not detected 
  

Analyte
CAS 

Number
Minimum 

(mg/L)
Maximum 

(mg/L)
Mean
(mg/L)

Standard 
Deviation 

(mg/L)
Background 

(mg/L)

Antimony 7440-36-0 ND ND ND ND ND
Arsenic 7440-38-2 0.00726 0.00726 0.00726 N/A ND
Cadmium 7440-43-9 ND ND ND ND ND
Chromium 7440-47-3 0.00184 0.00184 0.00184 N/A ND
Copper 7440-50-8 0.02 0.02 0.02 N/A ND
Iron 7439-89-6 0.415 0.464 0.447 0.0224 0.451
Lead 7439-92-1 ND ND ND ND ND
Manganese 7439-96-5 0.00983 0.014 0.012 0.00174 0.0129
Mercury 7439-97-6 ND ND ND ND ND
Nickel 7440-02-0 ND ND ND ND ND
Selenium 7782-49-2 ND ND ND ND ND
Silver 7440-22-4 ND ND ND ND ND
Zinc 7440-66-6 0.00874 0.0129 0.0108 0.00208 0.0121

Metals Analysis
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Table 4-1: Applicable or Relevant and Appropriate Requirements and To Be Considered Guidance 

 
Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
SURFACE WATER 
1 USFS Forest Management Plan, 

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

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

Location 
Specific 

Relevant and 
Appropriate 

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

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

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

Chemical/ 
Action Specific 

Potentially 
Applicable 

There is no standing surface 
water/ponds on the site. Removal 
action goal for site is NOT to clean 
up nearby Taylor Creek, but to 
remove exposure pathway(s) for 
human/ecological risk to surface 
tailings as well as perform site 
environmental restoration/ 
rehabilitation/revegetation. Non-
degradation standard.  During work, 
existing water quality in Taylor 
Creek will not be impacted. 
Potentially applies only if work 
occurs near or in Taylor Creek – this 
will be part of the removal design. 
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
3 Mined Land Reclamation Board 

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

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

Action 
Specific 

Potentially 
Applicable 

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

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

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

Action 
Specific 

Potentially 
Applicable 

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

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

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

Action 
Specific 

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

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
6 CWA Ambient Water Quality 

Criteria, 40 CFR Part 131, 
pursuant to 33 USC§§ 1313-
1314 
 

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

Chemical 
Specific 

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

7 
 

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

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

Chemical 
Specific 

 
 
 
 
 
 
 
 
 
 

TBC  
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

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

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

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

Location 
Specific 

Relevant and 
Appropriate 

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

SOIL 

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

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

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



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-29 
 
 

 
Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
10 MLRB Regulations Rule 

3.1.5(2) 
Backfilling shall ensure adequate compaction 
for stability and prevent leaching of toxic or acid 
forming materials. 

Action 
Specific 

Potentially 
Applicable 

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

11 MLRB Regulations Rule 
3.1.6 

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

Action 
Specific 

Potentially 
Applicable 

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

AIR 
12 Colorado Fugitive Dust 

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

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

Action 
Specific 

Potentially 
Applicable 

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

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

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

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

Action/ Location
Specific 

Applicable Ensure cleanup activities will not 
impact any wetlands. 



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-30 
 
 

 
Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
FLOODPLAINS  
14 Rivers and Harbors Act of 1899, 

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

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

Location 
Specific 

Relevant and 
Appropriate 

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

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

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

Location 
Specific 

Relevant and 
Appropriate 

 

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

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

Location Specific To Be Considered 
 

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

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
MINING RECLAMATION 
17 USFS Forest Management Plan, 

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

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

Location 
Specific 

Relevant and 
Appropriate 

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

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

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

Action 
Specific 

Potentially 
Applicable 

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

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

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

Action 
Specific 

Relevant and 
Appropriate 

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

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
WILDLIFE 
20 USFS Forest Management Plan, 

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

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

Location 
Specific 

Relevant and 
Appropriate 

The Action must meet the 
requirements of the Forest 
Management Plan. 

21 Endangered Species Act, 16 USC
§§ 1531-1544, 50 CFR Parts 
17,402 

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

Location 
Specific 

Applicable Table 5-1 of the EE/CA identifies 
potential Threatened and 
Endangered Species (T&E species) 
with the potential to use the study 
area as a habitat.  The study area for
the Site is not within the critical 
habitat for any of the T&E or 
migratory species identified.   

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

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

Location 
Specific 

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

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

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

Action/ Location
Specific 

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

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
24 Migratory Bird Treaty Act 16 

U.S.C. §§ 703 & 707 
Establishes federal responsibility for the 
protection of international migratory bird 
resources from pursuit, hunt, take, capture 
or kill from hunters and poachers. 

Action 
Specific 

Relevant and 
Appropriate 

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

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

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

Action/ 
Location 
Specific  

Potentially 
Applicable 

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

26 Colorado Non-game, 
Endangered, or Threatened 
Species Act, CRS §§ 33-2-101-
108 

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

Action Specific Potentially 
Applicable 

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

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
27 Colorado Wildlife Commission 

Regulations, 2 CCR 406, pursuant 
to CRS §§ 33-2-101-108 

Establishes specific requirements for 
protection of wildlife. 

Action Specific Potentially 
Applicable 

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

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

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

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

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

Action Specific Potentially 
Applicable 

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

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

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

Location Specific To Be Considered  
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Standard, Requirement, or 

Criteria Description Type 
Potentially ARAR 

or TBC Comment 
HISTORIC PRESERVATION  
31 Historic and Archeological Data 

Preservation Act of 1974, 16 
USC§ 469 

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

Location 
Specific 

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

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

Regulates prehistoric and archaeological 
resources on State lands 

Location/Action 
Specific 

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

WORKER SAFETY AND HEALTH 
33 Occupational Safety and Health 

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

Specific  
Applicable Requirements of this Act will 

apply during site related work 
activities. 

AWQC – Ambient Water Quality Criteria of the Clean Water Act 
ARAR – Applicable, or Relevant and Appropriate Requirements, are promulgated requirements that are considered during the feasibility assessment 
CERCLA – Comprehensive Environmental Response, Compensation, Liability and Act of 1980 
CCR – Code of Colorado Regulations, Colorado state agency regulations 
CFR – Code of Federal Regulations, legal code of Colorado 
CNAP – Colorado Nature Areas Program, program of Colorado Parks and Wildlife that identifies and protects public areas with unique resources 
CRS – Colorado Revised Statutes 
CWA – Clean Water Act of 1972 
DOT – United States Department of Transportation 
MCL – Maximum Contaminant Level of the Safe Drinking Water Act 
MCLG – Maximum Contaminant Level Goals of the Safe Drinking Water Act 
OSWER – Office of Solid Waste and Emergency Response, USEPA 
RCRA – Resource Conservation and Recovery Act of 1976 
SDWA – Safe Drinking Water Act 
TBC – To Be Considered requirements, that are not promulgated but are provided as guidance, that can be addressed through risk management 
T&E – Threatened and Endangered Species, accordance with the Endangered Species Act 
USC – United States Code of Laws for the United States of America 
USEPA – United States Environmental Protection Agency 
Action-Specific – Requirements that must be considered during the construction process of the removal action. 
Chemical-Specific – Requirements that are based on the nature and extent of the chemical COPC identified onsite 
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Location-Specific – Requirement that are based on the location where the removal action will take place, including zoning requirements, permitting, natural and cultural resource 
impacts. 
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Table 5-1:  Human Health Risk-Based Screening Levels  

Analyte CAS Number1 

Soil Water 

BLM Camper 
SL2 (mg/kg) 

USEPA RSL 
Residential3 

(mg/kg) 

USEPA RSL 
Industrial4 

(mg/kg) 

USEPA 
Tapwater 

RSL5 
(mg/L) 

Colorado 
Drinking 
Water6 
(mg/L) 

 
USEPA 
MCL7 

(mg/L) 
Antimony 7440-36-0 782 31 470 0.0078 0.006 0.006 
Arsenic8 7440-38-2 31 0.68 3.0 0.000052 0.0002 0.01 
Barium 7440-39-3 390,000 15,000 220,000 3.8 0.49 2 
Beryllium 7440-41-7 3,910 160 2,300 0.025 0.004 0.004 
Cadmium 7440-43-9 1,780 71 980 0.0092 0.005 0.005 
Chromium 7440-47-3 1,000,000 120,000 1,800,000 22 No SL 0.1 
Copper 7440-50-8 78,200 3,100 47,000 0.8 1.0 1.3 
Iron 7439-89-6 1,000,000 55,000 820,000 14 0.3 No SL 
Lead 7439-92-1 800 400 800 0.015 0.05 0.015 
Manganese 7439-96-5 46,700 1,800 26,000 0.43 0.05 No SL 
Mercury 7439-97-6 271 11 46 0.00063 0.002 0.002 
Nickel 7440-02-0 39,000 1,500 22,000 0.39 0.1 No SL 
Selenium 7782-49-2 9,780 390 5,800 0.1 0.05 0.05 
Silver 7440-22-4 9,780 390 5,800 0.094 0.1 No SL 
Thallium 7440-28-0 19.6 0.78 12 No RSL No SL 0.002 
Vanadium 7440-62-2 9,850 390 5,800 0.0002 0.0005 No SL 
Zinc 7440-66-6 587,000 23,000 350,000 0.086 No SL No SL 

1 CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical. 
2 Bureau of Land Management Recreational Camper Screening Level (SL), (Cox 2017) 
3 USEPA Regional Screening Levels (RSLs) Residential Soil, (USEPA, 2018) 
4 USEPA Regional Screening Levels (RSLs) Industrial Soil, (USEPA, 2018)  
5 USEPA Regional Screening Levels (RSLs) Tap water, (USEPA, 2018)  
6 Colorado Department of Public Health and the Environment (CDPHE), Regulation No. 31, Table III. Metal Parameters, Domestic Water Supply 
7USEPA Maximum Contaminant Level (MCL), National Primary Drinking Water Regulations are enforceable drinking water standards 
8 Arsenic is a carcinogen and the given risk-based standards are based on 1 x 10-6 lifetime cancer risk for the given exposure scenario 
mg/kg – milligrams per kilogram 
mg/L – Milligrams per liter  
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Table 5-2. Forest Hill Study Area Surface Soil Results Compared to Risk-Based Screening Levels for Human Health 
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Notes: 
 FHM-UA-SS-001 is a duplicate of FHM-MTA-2-SS-01 
 Scientific notation used specifically to indicate values that contribute to lifetime cancer risk calculations 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
USEPA Regional Screening Levels (RSLs) Residential Soil, (USEPA, 2018) 
USEPA Regional Screening Levels (RSLs) Industrial Soil, (USEPA, 2018)  
 

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
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ND - Not detected at or above MDL 
RSL - Regional Screening Levels 

Lab Data Flags: 
B - Result is an estimated 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. 
O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference 
U - Analyte was not detected above the MDL. 
V - The sample concentration is too high to evaluate accurate spike recoveries. 

Analysis Data Flags: 
* - MDL exceeds the PSL 
1 – Non-carcinogenic compound 
2 – Carcinogenic compound 
 

  



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-41 
 
 

Table 5-3. Forest Hill Study Area Surface Water Total Results Compared to Risk-Based Screening Levels for Human Health 

 
 

 
 
Notes: 
 FHM-TC-SW-004 is a duplicate of FHM-TC-SW-002 
 Scientific notation used specifically to indicate values that contribute to lifetime cancer risk calculations 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
USEPA Regional Screening Levels (RSLs) Tap water, (USEPA, 2018)  

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
* - MDL exceeds risk SL 
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Table 5-4. Forest Hill Study Area Surface Water Dissolved Results Compared to Risk-Based Screening Levels for Human Health 

 
 

 
Notes: 
 FHM-TC-SW-004 is a duplicate of FHM-TC-SW-002 
 Scientific notation used specifically to indicate values that contribute to lifetime cancer risk calculations 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical.  
USEPA Regional Screening Levels (RSLs) Tap water, (USEPA, 2018)  

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

 
Lab Data Flags: 

J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
* - MDL exceeds risk SL  
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Table 5-5. Potential Threatened or Endangered Ecological Receptors in the Forest Hill Study Area 

Common & Scientific Species 
Name Status 

Potential to 
Occur in Forest 
Hill Study Area 

Rationale for 
Exclusion Habitat Description and Range in Colorado 

Mammals 
Canada Lynx 
(Lynx canadensis) 

T Yes Location is outside 
the critical habitat.  

The distribution of lynx in North America is closely 
associated with the distribution of North American 
boreal forest. The range of lynx populations extends 
south from the classic boreal forest zone into the 
subalpine forest of the western United States, and the 
boreal/hardwood forest ecotone in the eastern United 
States. Forests with boreal features extend south into 
the contiguous United States along the North Cascade 
and Rocky Mountain Ranges in the west. Within these 
general forest types, lynx are most likely to persist in 
areas that receive deep snow and have high-density 
populations of snowshoe hares, the principal prey of 
lynx. 

North American Wolverine 
(Gulo gulo luscus) 

P Yes 
 

Wolverines occur in alpine and subalpine 
mature/intermediate timbered areas around natural 
openings, including cliffs, slides, basins, and meadows. 
They are dependent on ungulates and historically 
occur along the Rocky Mountains in Colorado. 

Birds 
Gunnison Sage-grouse 
(Centrocercus minimus) 

T Yes 
 

Gunnison Sage-grouse can be found in tall, dense 
stands of sagebrush near wet meadows with tall 
grasses for hiding. They occur primarily in southwest 
and western Colorado; their range also includes 
Saguache and south Chaffee counties. 
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Common & Scientific Species 
Name Status 

Potential to 
Occur in Forest 
Hill Study Area 

Rationale for 
Exclusion Habitat Description and Range in Colorado 

Fish 
Bonytail Chub 
(Gila elegans) 

E No Warm water 
habitat not found 
at site 

 

Colorado Pikeminnow (squawfish) 
(Ptychocheilus lucius) 

E No Warm water 
habitat not found 
at site 

 

Greenback Cutthroat Trout 
(Oncorhynchus clarkii stomias) 

T No 
 

Greenback cutthroat trout are cold-water fish 
belonging to the trout, salmon and whitefish family. 
They have dark, round spots on the sides and tail and 
two colorful blood-red stripes on each side of the 
throat under the jaw, hence the name “cutthroat.” 
During the spring spawning season, the entire belly 
may become crimson red. 
The species historical range included Colorado, Utah. 

Humpback Chub 
(Gila cypha) 

E No Warm water 
habitat not found 
at site 

 

Razorback Sucker  
(Xryauchen texanus) 

E No Warm water 
habitat not found 
at site 

 

Data from https://ecos.fws.gov/ipac/project/RM4ZMMSHLVGZRBGHSCD74HICSY/index#.  See Appendix E. 
E – Endangered  
P – Proposed Threatened    
T – Threatened 
M – Migratory Bird 
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Table 5-6. Ecological Risk-Based Standards 

Analyte CAS Number 1 

Soil Water 
NPS ESV 

Birds & Mammals 2 

(mg/kg) 

NPS ESV 
Plants & Invertebrates 3 

(mg/kg) 
NRWQC Chronic 4 

(mg/L) 

Refined SLERA 
ESVs 5 
(mg/L) 

Antimony 7440-36-0 0.27 5 No ESV 0.03 
Arsenic 7440-38-2 43 18 0.15 0.15 
Barium 7440-39-3 820 330 No ESV 0.004 
Beryllium 7440-41-7 21 10 No ESV 0.00066 
Cadmium 7440-43-9 0.36 32 0.00013 TVS 
Chromium 7440-47-3 28 0.4 0.0349 0.0349 
Copper 7440-50-8 28 70 0.0016 TVS 
Lead 7439-92-1 11 120 0.000916 TVS 
Manganese 7439-96-5 4,000 220 No ESV 0.12 
Mercury  7439-97-6 0.01 0.10 0.00077 0.00077 
Nickel 7440-02-0 130 38 0.0239 TVS 
Selenium 7782-49-2 1 1 0.005 0.005 
Silver 7440-22-4 4 560 6.65E-05 TVS 
Thallium 7440-28-0 0.22 1 No ESV 0.012 
Vanadium 7440-62-2 8 2 No ESV 0.02 
Zinc 7440-66-6 46 120 0.054352393 TVS 

1 CAS Number – Chemical Abstract Service Lookup numbers unique to each chemical. 
2 National Park Service environmental screening values for birds and mammals (NPS, 2016) 
3 National Park Service environmental screening values for plants and invertebrates (NPS, 2016) 
4 USEPA National Recommended Water Quality Criteria- Chronic, 2015, freshwater aquatic biology 
5 Chronic ESVs that are selected based on the hierarchy described in NPS, 2016. 
mg/kg – milligrams per kilogram 
mg/L – Milligrams per liter 
TVS – Table Value Standards, based on water hardness for site specific values, freshwater aquatic biology. 
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Table 5-7. Table Value Standard Coefficients from WQCC Regulation No. 35 
Metal CAS No. A B C D 

Cadmium 7440-43-9 1.101672 0.041838 0.7998 -4.4451 
Chromium (III) 7440-47-3 1 0 0.819 0.534 
Copper 7440-50-8 1 0 0.8545 -1.7428 
Lead 7439-92-1 1.46203 0.145712 1.273 -4.705 
Manganese 7439-96-5 1 0 0.3331 5.8743 
Nickel 7440-02-0 1 0 0.846 0.0554 
Selenium 7782-49-2 4.6 0 0 0 
Silver1 7440-22-4 1 0 1.72 -10.51 
Uranium 7440-61-1 1 0 1.1021 2.2382 
Zinc 7440-66-6 1 0 2.14 -5.084 

1 Chronic (Trout)  
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Table 5-8. Forest Hill Study Area Surface Soil Results Compared to Risk-Based Screening Levels for Ecological Health 
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Notes: 
 FHM-UA-SS-001 is a duplicate of FHM-MTA-2-SS-01 

FH-TL-1 included as a surrogate for an FHM-MTA-1-SS-01 sample 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical 
ESV - Environmental screening value 
ESV (B&M) - National Park Service Environmental screening values for Birds and Mammals (NPS, 2016) 
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ESV (P&I) - National Park Service Environmental screening values for Plants and Invertebrates (NPS, 2016) 
Acronyms 

MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
ND - Not detected at or above MDL 

Lab Data Flags: 
B - Result is an estimated 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. 
O1 - The analyte failed the method required serial dilution test and/or subsequent post-spike criteria. These failures indicate matrix interference 
U - Analyte was not detected above the MDL. 
V - The sample concentration is too high to evaluate accurate spike recoveries. 

Analysis Data Flags: 
* - MDL exceeds the PSL 
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Table 5-9. Forest Hill Study Area Sediment Results Compared to Risk-Based Screening Levels for Ecological Health 

 
Notes: 
 FHM-TC-SD-004 is a duplicate of FHM-TC-SD-002 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical. 
ESV (B&M) - National Park Service Environmental screening values for Birds and Mammals (NPS, 2016) 
ESV (P&I) - National Park Service Environmental screening values for Plants and Invertebrates (NPS, 2016) 

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/kg - Milligrams per kilogram 
ND - Not detected at or above MDL 
SL - Screening Level 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
J5 - The sample matrix interfered with the ability to make any accurate determination; spike value is high 
U - Analyte was not detected above the MDL. 

Analysis Data Flags: 
* - MDL exceeds the PSL 
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Table 5-10. Forest Hill Study Area Surface Water Total Results Compared to Risk-Based Screening Levels for Ecological Health 

 
 

 
 
Notes: 
 FHM-TC-SW-004-D is a duplicate of FHM-TC-SW-002-D 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical 
ESV - Ecological Screening Values 
NRWQC - National Recommended Water Quality Criteria 
SLERA - Screening Level Ecological Risk Assessment 

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 
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Table 5-11. Forest Hill Study Area Surface Water Dissolved Results Compared to Risk-Based Screening Levels for Ecological Health 

 
 

 
 

Notes: 
 FHM-TC-SW-004-D is a duplicate of FHM-TC-SW-002-D 
 HQ and HI values are represented to one significant digit 
Risk Screening Information and References 

CAS Number - Chemical Abstract Service Lookup numbers unique to each chemical 
ESV - Ecological Screening Values 
NRWQC - National Recommended Water Quality Criteria 
SLERA - Screening Level Ecological Risk Assessment 

Acronyms 
MDL - Laboratory Method Detection Limit 
mg/L - Milligrams per liter 
ND - Not detected at or above MDL 

Lab Data Flags: 
J - The identification of the analyte is acceptable; the reported value is an estimate. 
U - Analyte was not detected above the MDL. 

  



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

P a g e |  T-53 
 
 

Table 7-1. Estimated Waste Volume compared to Estimated Onsite Repository Capacity 

 
Note:  Assumes minimum 2-feet thick impermeable cap over waste materials; the additional volume excavated from the repository would be used as clean 
backfill at former AOCs. 

  

Min Max Min Max
Former Mill (Upper) 124                 0.33 0.67 41                        83                         
Former Mill (Lower) 850                 0.3 1.3 283                     1,133                   
Main Tailings Area 1 15,049           0.11 0.33 1,672                  5,016                   
Main Tailings Area 2 5,687             0.06 0.11 316                     632                      
Upper Washout Area 1 2,263             0.06 0.11 126                     251                      
Upper Washout Area 2 2,360             0.03 0.06 66                        131                      
Lower Washout Area 1 8,941             0.03 0.17 248                     1,490                   
Lower Washout Area 2 9,443             0.03 0.17 262                     1,574                   
Total 44,717           3,015                  10,311                

Repository
Area 
(SY)

Repository East 4,153             
Repository West 5,452             
Total 9,605             

10,904                                                 
19,210                                                 

Estimated Thickness 
(Yards)

2
2

Estimated Thickness 
(Yards)

Estimated Volume 
(CY)

Estimated Capacity 
(CY)

8,306                                                   

Exposure Unit
Area 
(SY)
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Table 7-2: Removal Action Construction Cost Comparison 

Item Estimated Cost 1  

Alternative 1 
On-Site Repository 

with Impermeable Cap 

Alternative 2 
Off-Site Repository 

Alternative 3 
No Action 

Units Cost Units Cost Units Cost 

Mob-Demobilizations:      Sum $21,900   $19,500     

Excavator Mobilization $3,500 Fixed 1 $3,500 1 $3,500     

Backhoe Mobilization $2,000 Fixed 1 $2,000 1 $2,000     

Front Loader Mobilization $3,500 Fixed 1 $3,500 1 $3,500     

Grader Mob-Mobilization $3,500 Fixed 1 $3,500 1 $3,500     

Light Dozer Mob-Mobilization $3,500 Fixed 1 $3,500 1 $3,500     

Light Truck Mob-Mobilization $800 Fixed 3 $2,400 0 $0     

Compactor Mob-Mobilization $3,500 Fixed 1 $3,500 1 $3,500     
Surveying  lump sum 1 $15,000 1 $15,000     
Stormwater and Erosion Controls  lump sum 1 $8,000 1 $8,000     
Construction Access Road to Mill Site        $24,000   $24,000     

Excavator $250 /hr 30 $7,500 30 $7,500     

Light Dozer  $150 /hr 50 $7,500 50 $7,500     
Front Loader $100 /hr 50 $5,000 50 $5,000     
Light Truck (1) $100 /hr 40 $4,000 40 $4,000     

Access Road to On-Site Repository       $7,600   $0     

Light Dozer  $150 /hr 16 $2,400 0 $0     
Grader $250 /hr 16 $4,000 0 $0     
Light Truck (1) $100 /hr 12 $1,200 0 $0     

Excavate On-Site Repository, construct perimeter 
stormwater controls       $86,000   $0     

Excavator $250 /hr 140 $35,000 0 $0     

Light Dozer  $150 /hr 160 $24,000 0 $0     
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Item Estimated Cost 1  

Alternative 1 
On-Site Repository 

with Impermeable Cap 

Alternative 2 
Off-Site Repository 

Alternative 3 
No Action 

Units Cost Units Cost Units Cost 
Front Loader $100 /hr 160 $16,000 0 $0     
Light Truck $100 /hr 1100 $11,000 0 $0     

Excavate/Load and Transport Wastes for On-Site Disposal       $116,000 0 $0     
Excavator $250 /hr 120 $30,000 0 $0     

Light Dozer  $150 /hr 180 $27,000 0 $0     
Front Loader $100 /hr 180 $18,000 0 $0     
Light Trucks (3) $100 /hr 360 $36,000 0 $0     
Backhoe  $100 /hr 50 $5,000 0 $0     

Backfill/Compact Wastes - On-Site Repository       $17,000         
Light Dozer  $150 /hr 60 $9,000 0 $0     
Front Loader $100 /hr 50 $5,000 0 $0     
Compactor  $85 /hr 35 $3,000 0 $0     

Construct On-Site Impermeable Cap 4     $163,000     
Grader  $250 /hr 80 $20,000     

Light Dozer  $150/hr  60 $9,000     
Backhoe  $100/hr  60 $6,000     
Compactor  $85 /hr 35 $3,000     
Install Membrane or GCL, including materials lump sum  $45,000     
Import, Place Capillary Barrier Materials lump sum  $80,000     

Excavate/Load Wastes for Off-Site Disposal           $92,500     
Excavator $250 /hr 0 $0 100 $25,000     
Light Dozer  $150 /hr 0 $0 150 $22,500     
Front Loader $100 /hr 0 $0 150 $15,000     
Backhoe $100 /hr 0 $0 300 $30,000     

Transport Wastes - Off-Site Repository 3           $357,000     
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Item Estimated Cost 1  

Alternative 1 
On-Site Repository 

with Impermeable Cap 

Alternative 2 
Off-Site Repository 

Alternative 3 
No Action 

Units Cost Units Cost Units Cost 
Large Trucks (15) lump sum     $310,000     
Traffic Control, Taylor Park  lump sum       $47,000     
Road improvements, Taylor Park lump sum 0      

Disposal Wastes - Off-Site Repository per ton  0 $0   $675,000     
Reclaim/Regrade On-Site Repository $100 /hr   $12,000         

Light Dozer  $150 /hr 24 $3,600 0 $0     
Front Loader $100 /hr 19 $1,900 0 $0     
Grader $250 /hr 26 $6,500 0 $0     

Backfill/Reclaim and Grade Excavated Areas       $87,000   $87,000     
Excavator $250 /hr 60 $15,000 60 $15,000     
Front Loader $100 /hr 120 $12,000 120 $12,000     

Light Dozer  $150 /hr 120 $18,000 120 $18,000     
Grader $250 /hr 100 $25,000 100 $25,000     
Light Trucks (3) $100 /hr 120 $12,000 120 $12,000     
Backhoe $100 /hr 50 $5,000 50 $5,000     

Seeding and Mulching Disturbed Areas lump sum   $20,000   $20,000     
REMOVAL ACTION CONSTRUCTION SUBTOTAL   $686,500  $1,298,000   

50 and 90% Removal Action Designs lump sum   $45,000   $45,000     
Work Plan, Construction Quality Control Plan, Health 

and Safety Plan lump sum   $12,000   $12,000     

Removal Action Oversight lump sum   $15,000   $20,000     

Removal Action Report lump sum   $7,500   $10,000     
TOTALS     $766,000 $1,385,000 $0 

Notes: 
1 Estimated costs based on maximum volume (approximately 10,000 cubic yards) waste for removal action 
2 Equipment and labor estimates based on Cost Estimating Guide for Road Construction, USDA Forest Service Northern Region Engineering, October 2017. 
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3 Estimated transport costs assume disposal at the 6 Mile Lane Solid Waste Facility in Gunnison County, Colorado 
4 Estimated On-Site repository bottom floor surface area of approximately 35,000 square feet; 8 feet repository depth  
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Table 7-3: Removal Alternative Feasibility Comparison 
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ARARs. 

Waste is managed 
onsite. 

12 Yes 
 

Engineering 
Controls and 
Institutional 
Controls 

 
Off-site 
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Haul mine waste 
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with waste off-Site. 
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Table 8-1: 40 CFR 300.415(b) Factor Analysis 
Factor  Site Condition Satisfied? 
1) Actual or potential exposure to nearby 
human populations, animals, or the food 
chain from hazardous substances, 
pollutants, or contaminants. 

The potential for human and ecological exposure to the former mill 
wastes and pond sediments will be significantly reduced following 
consolidation and capping/covering of these materials.  In addition, 
physical hazards at the former mill site will be removed. 

Yes 

2) Actual or potential contamination of 
drinking water supplies or sensitive 
ecosystems. 

There are no drinking wells or sensitive ecosystems on or near the 
Site. The metals and ABA results from the pond sediments and 
former mill sediments suggest that groundwater and off-site surface 
water are unlikely to be impaired by the proposed removal action.  

Not 
applicable 

3) Hazardous substances, pollutants, or 
contaminants in drums, barrels, tanks, or 
other bulk storage containers that may 
pose a threat of release. 

There are no hazardous substances, pollutants, or contaminants in 
drums, barrels, tanks, or other bulk storage containers. The removal 
action does not need to address this factor. 

Not 
applicable 

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

There does not appear to be a potential for migration of hazardous 
substances from the Site. However, the removal action will further 
minimize this potential. 

Yes 

5) Weather conditions that may cause 
hazardous substances, pollutants, or 
contaminants to migrate or be released. 

The Site is located in a high alpine environment below major 
drainage features and could be subject to peak runoff events in 
Spring/Summer. However, the removal action will minimize 
potential for contaminant release. 

Yes 

6) Threat of fire or explosion. There are no flammable materials on the Site. Potential exists for 
fire from lightning strikes in Summer. Post -removal Operations and 
Maintenance (O&M) would address erosion control and 
revegetation because of fire. 

Satisfied 

7) The availability of other appropriate 
federal or state response mechanisms to 
respond to the release. 

The Site is on USFS-managed land and is being addressed by USFS. Yes 

8) Other situations or factors that may pose 
threats. 

Physical hazards will be mitigated. Yes 
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Figure 2-1. Forest Hill Mill Site Location Map 
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Figure 2-2. Forest Hill Mill Site Vicinity Map 
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Figure 2-3. Forest Hill Mill Site Layout 
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Figure 2-4. Groundwater Wells Within 1 Mile of Forest Hill Mill and Tailings Study Area 
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Figure 2-5. Forest Hill Mill and Tailings Study Area Site Features 
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Figure 2-6. Forest Hill Mill Site Features 
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Figure 3-1. Forest Hill Mill Site Sampling Locations 
  



United States Forest Service, GMUG National Forest  
Forest Hill Mill and Tailings Washout EE/CA – Final Draft 
November 2019 
 

 
P a g e |  F-8 

 

Figure 3-2. Forest Hill Main Tailings Areas MTA1 and MTA2 Sampling Locations 
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Figure 3-3. Forest Hill Upper Washout Areas UWA1 and UWA2 Sampling Locations 
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Figure 3-4. Forest Hill Lower Washout Areas LWA1 and LWA2 Sampling Locations 
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Figure 3-5. Forest Hill Surface Water/Sediment Sampling Locations 
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Figure 3-6. Forest Hill Main Tailings Area Main Tailings Area 1 (MTA1) Pit Locations 
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Figure 3-7. Forest Hill Potential Repositories and Pit Locations 
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Figure 3-8. Forest Hill Mill Soil Sampling Results, Mill and Main Tailings Area 
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Figure 3-9. Forest Hill Mill Soil Sampling Results, Washout Area 
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Figure 3-10. Forest Hill Mill Sediment Sampling Results 
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Figure 3-11. Forest Hill Mill Surface Water Sampling Results, Total 
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Figure 3-12. Forest Hill Mill Surface Water Sampling Results, Dissolved 
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Figure 5-1. Forest Hill Mill Preliminary Conceptual Site Model 
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Figure 5-2. Forest Hill Mill Preliminary Conceptual Site Exposure Model 
  

























GMUG Forest Hill Repository Pits, October 10, 2018

East Repository Test Pit

0 to 6 inches bgs:
Topsoil Dark Brown, Roots and organic materials, moist

6 inches to 3.5 feet bgs:
Alluvium, SAND, Brn, with gravel and cobbles, occasional small boulders up to 12-inch diameter, rounded

3.5 feet to 6 feet bgs:
Alluvium, Sand and Gravel, tan-grayish brn, dry to damp, uniform, gravels rounded 
and up to 1/1/2 inch diameter (pit-run type gravels)
(extends deeper than 6 feet - extent of mini-excavator)

West Repository Test Pit

0 to 6 inches bgs:
Topsoil Dark Brown, Roots and organic materials, moist

6 inches to 4.0 feet bgs:
Alluvium, SAND, Brn, slightly cohesive with gravel and cobbles, occasional small boulders up to 12-inch diameter, rounded
unconsolidated

4.0 feet to 6 feet bgs:
Alluvium, Tan-graysih Sand and Gravel, dry to damp, uniform, gravels rounded 
(pit run type gravels)
(extends deeper than 6 feet - extent of mini-excavator)



Forest Hill Mill and Tailings Washout Project Site Date: ____ 10/9/2018
Gunnison National Forest Time: 12:45 PM

FLOW MEASUREMENT DATA SHEET Station ID: FHM-TC-SWSD001

Readings
Distance from Edge

(ft)
Avg. Velocity 

(ft/sec.)
Depth 
(ft.)

Total Width  
(ft.) Segment

Ave V
(ft/sec)

Ave D
(ft)

Seg Width
(ft)

Flow/Seg
(CFS)

1 0 1.6 0.7 1 0-1 1.1 0.5 1 0.6
2 1 0.6 0.4 1 1-2 0.8 0.5 1 0.4
3 2 1 0.5 1 2-3 0.9 0.6 1 0.5
4 3 0.7 0.7 1 3-4 1.4 0.4 1 0.5
5 4 2 0.1 1 4-5 1.1 0.4 1 0.4
6 5 0.2 0.7

Sum of flow from each segment 2.4
Total Flow 2.4 CFS

Directly downgradient from the 
culverts and upgradient from the 
Forest Hill Mill on Trail Creek



Forest Hill Mill and Tailings Washout Project Site Date: ____ 10/9/2018
Gunnison National Forest Time: 13:45 PM

FLOW MEASUREMENT DATA SHEET Station ID: FHM-TC-SWSD002

Readings
Distance from Edge

(ft)
Avg. Velocity 

(ft/sec.)
Depth 
(ft.)

Total Width  
(ft.) Segment

Ave V
(ft/sec)

Ave D
(ft)

Seg Width
(ft)

Flow/Seg
(CFS)

1 0 0 0.0 5 0-1 0.0 0.3 1 0.0
2 1 0 0.5 1-2 0.7 0.5 1 0.4
3 2 1.4 0.5 2-3 1.0 0.4 1 0.4
4 3 0.5 0.3 3-4 0.8 0.4 1 0.3
5 4 1 0.5 4-5 1.0 0.5 1 0.5
6 5 1 0.6 5-6 0.6 0.5 1 0.3
7 6 0.2 0.5 6-7 0.3 0.5 1 0.1
8 7 0.3 0.5 7-8 0.3 0.5 1 0.2
9 8 0.3 0.5 8-9 0.2 0.6 1 0.1

9 0 0.6 0.0
Sum of flow from each segment 2.3

Total Flow 2.3 CFS

Directly West and Adjacent to Forest 
Hill Mill on Trail Creek



Forest Hill Mill and Tailings Washout Project Site Date: ____ 10/9/2018
Gunnison National Forest Time: 14:45PM

FLOW MEASUREMENT DATA SHEET Station ID: FHM-TC-SWSD003

Readings

Distance from 
Edge
(ft)

Avg. Velocity 
(ft/sec.)

Depth 
(ft.)

Total Width  
(ft.) Segment

Ave V
(ft/sec)

Ave D
(ft)

Seg Width
(ft)

Flow/Seg
(CFS)

1 0 1.5 0.8 5 0-1 1.6 0.9 1 1.3
2 1 1.6 0.9 1-2 1.2 0.8 1 1.0
3 2 0.7 0.7 2-3 0.7 0.6 1 0.4
4 3 0.7 0.5 3-4 0.7 0.5 1 0.3

Sum of flow from each segment 3.0
Total Flow 3.0 CFS

Directly downgradient from the 
culverts and upgradient from the 

Forest Hill Mill on Trail Creek
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IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly a ected by activities in the project area. However, determining the likelihood
and extent of e ects a project may have on trust resources typically requires gathering additional
site-speci c (e.g., vegetation/species surveys) and project-speci c (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o ce(s) with jurisdiction in the de ned project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Gunnison County, Colorado

Local o ce
Western Colorado Ecological Services Field O ce

  (970) 243-2778
  (970) 245-6933

445 West Gunnison Avenue, Suite 240
Grand Junction, CO 81501-5711

http://www.fws.gov/mountain-prairie/es/Colorado/
http://www.fws.gov/platteriver/

U.S. Fish & Wildlife Service

and extent of e ects a project may have on trust resources typically requires gathering additional
site-speci c (e.g., vegetation/species surveys) and project-speci c (e.g., magnitude and timing of
proposed activities) information.

Below is a summary of the project information you provided and contact information for the USFWS
o ce(s) with jurisdiction in the de ned project area. Please read the introduction to each section
that follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for
additional information applicable to the trust resources addressed in that section.

Location
Gunnison County, Colorado

IPaC
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of
project level impacts.

The primary information used to generate this list is the known or expected range of each species.
Additional areas of in uence (AOI) for species are also considered. An AOI includes areas outside of
the species range if the species could be indirectly a ected by activities in that area (e.g., placing a
dam upstream of a sh population, even if that sh does not occur at the dam site, may indirectly
impact the species by reducing or eliminating water ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e ects to species, additional site-speci c and
project-speci c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o ce and a species list which ful lls this requirement can
only be obtained by requesting an o cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local eld o ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Program of the U.S.
Fish and Wildlife Service (USFWS) and the sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
list. Please contact NOAA Fisheries for species under their jurisdiction.

1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.

2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an o ce of the
National Oceanic and Atmospheric Administration within the Department of Commerce.

The following species are potentially a ected by activities in this location:

Mammals

1

2

NAME STATUS

impact the species by reducing or eliminating water ow downstream). Because species can move,
and site conditions can change, the species on this list are not guaranteed to be found on or near
the project area. To fully determine any potential e ects to species, additional site-speci c and
project-speci c information is often required.

Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area
of such proposed action" for any project that is conducted, permitted, funded, or licensed by any
Federal agency. A letter from the local o ce and a species list which ful lls this requirement can
only be obtained by requesting an o cial species list from either the Regulatory Review section in
IPaC (see directions below) or from the local eld o ce directly.

For project evaluations that require USFWS concurrence/review, please return to the IPaC website
and request an o cial species list by doing the following:

1. Draw the project location and click CONTINUE.
2. Click DEFINE PROJECT.
3. Log in (if directed to do so).
4. Provide a name and description for your project.
5. Click REQUEST SPECIES LIST.

Listed species  and their critical habitats are managed by the Ecological Services Programg g  of the U.S.
Fish and Wildlife Service (USFWS) and the sheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries ).

Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this
l l h f d h d

1

2
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Birds

Fishes

Canada Lynx Lynx canadensis
There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/3652

Threatened

North American Wolverine Gulo gulo luscus
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/5123

Proposed Threatened

NAME STATUS

Gunnison Sage-grouse Centrocercus minimus
There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/6040

Threatened

NAME STATUS

Bonytail Chub Gila elegans
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/1377

Endangered

Colorado Pikeminnow (=squaw sh) Ptychocheilus lucius
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/3531

Endangered

Greenback Cutthroat Trout Oncorhynchus clarkii stomias
No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/2775

Threatened

Fishes

NAME STATUS

Gunnison Sage-grouse Centrocercus minimus
There is nal critical habitat for this species. Your location is outside
the critical habitat.
httpps://ecos.fwff s.gov/ecpp/sppecies/6040

Threatened

NAME STATUS

Bonytail Chub Gila elegans
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
httpps://ecococococcoocococococosssssssss.......ffffffffffwwwwwwwfffffff s.govvvvv///////////eeeeeeeeeecpp/sppecies/1377

Endangered

Colorado Pikeminnow (=squaw sh) Ptychocheilus lucius
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely

Endangered
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Critical habitats
Potential e ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

Humpback Chub Gila cypha
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/3930

Endangered

Razorback Sucker Xyrauchen texanus
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/530

Endangered

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.

Additional information can be found using the following links:

Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 
birds-of-conservation-concern.php

1

2

Critical habitats
Potential e ects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.

THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.

Migratory birds

y
This species only needs to be considered if the following condition
applies:

Water depletions in the upper Colorado River basin adversely
a ect this species and its critical habitat. This species does not
need to be considered if the project is outside of its occupied
habitat and does not deplete water from the basin.

There is nal critical habitat for this species. Your location is outside
the critical habitat.
httpps://ecos.fwff s.gov/ecpp/sppecies/530

g

Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle
Protection Act

1

2
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The birds listed below are birds of particular concern either because they occur on the USFWS Birds
of Conservation Concern (BCC) list or warrant special attention in your project location. To learn
more about the levels of concern for birds on your list and how this list is generated, see the FAQ
below. This is not a list of every bird you may nd in this location, nor a guarantee that every bird on
this list will be found in your project area. To see exact locations of where birders and the general
public have sighted birds in and around your project area, visit the E-bird data mapping tool (Tip:
enter your location, desired date range and a species on your list). For projects that occur o  the
Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your
project area.

Probability of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be
present in your project area. This information can be used to tailor and schedule your project
activities to avoid or minimize impacts to birds. Please make sure you read and understand the FAQ
“Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting to
interpret this report.

Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/ 
conservation-measures.php
Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf

NAME BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)

Rufous Hummingbird selasphorus rufus
This is a Bird of Conservation Concern (BCC) throughout its range in
the continental USA and Alaska.
https://ecos.fws.gov/ecp/species/8002

Breeds elsewhere

enter your location, desired date range and a species on your list). For projects that occur o  the
Atlantic Coast, additional maps and models detailing the relative occurrence and abundance of bird
species on your list are available. Links to additional information about Atlantic Coast birds, and
other important information about your migratory bird list, including how to properly interpret and
use your migratory bird report, can be found below.

For guidance on when to schedule activities or implement avoidance and minimization measures to
reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at
the top of your list to see when these birds are most likely to be present and breeding in your
project area.

NAME BREEDING SEASON (IF A
BREEDING SEASON IS INDICATED
FOR A BIRD ON YOUR LIST, THE
BIRD MAY BREED IN YOUR
PROJECT AREA SOMETIME WITHIN
THE TIMEFRAME SPECIFIED,
WHICH IS A VERY LIBERAL
ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS
ACROSS ITS ENTIRE RANGE.
"BREEDS ELSEWHERE" INDICATES
THAT THE BIRD DOES NOT LIKELY
BREED IN YOUR PROJECT AREA.)
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no datasurvey e ortbreeding seasonprobability of presence

Probability of Presence ( )

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your
project overlaps during a particular week of the year. (A year is represented as 12 4-week months.)
A taller bar indicates a higher probability of species presence. The survey e ort (see below) can be
used to establish a level of con dence in the presence score. One can have higher con dence in the
presence score if the corresponding survey e ort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in the
week where the species was detected divided by the total number of survey events for that
week. For example, if in week 12 there were 20 survey events and the Spotted Towhee was
found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.

2. To properly present the pattern of presence across the year, the relative probability of presence
is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey E ort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.

Survey Timeframe
Surveys from only the last 10 years are used in order to ensure delivery of currently relevant
information. The exception to this is areas o  the Atlantic coast, where bird returns are based on all
years of available data, since data in these areas is currently much more sparse.

SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 0.25.
2. To properly present the pattern of presence across the year, the relative probability of presence

is calculated. This is the probability of presence divided by the maximum probability of presence
across all weeks. For example, imagine the probability of presence in week 20 for the Spotted
Towhee is 0.05, and that the probability of presence at week 12 (0.25) is the maximum of any
week of the year. The relative probability of presence on week 12 is 0.25/0.25 = 1; at week 20 it is
0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical
conversion so that all possible values fall between 0 and 10, inclusive. This is the probability of
presence score.

To see a bar's probability of presence score, simply hover your mouse cursor over the bar.

Breeding Season ( )
Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across its
entire range. If there are no yellow bars shown for a bird, it does not breed in your project area.

Survey E ort ( )
Vertical black lines superimposed on probability of presence bars indicate the number of surveys
performed for that species in the 10km grid cell(s) your project area overlaps. The number of
surveys is expressed as a range, for example, 33 to 64 surveys.

To see a bar's survey e ort range, simply hover your mouse cursor over the bar.

No Data ( )
A week is marked as having no data if there were no survey events for that week.
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Rufous
Hummingbird
BCC Rangewide
(CON) (This is a Bird
of Conservation
Concern (BCC)
throughout its range
in the continental
USA and Alaska.)

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.

Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at
any location year round. Implementation of these measures is particularly important when birds are most likely to
occur in the project area. When birds may be breeding in the area, identifying the locations of any active nests and
avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
permits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my speci ed location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is
queried and ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identi ed as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the E-bird Explore Data Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my speci ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
Avian Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen
science datasets .

Probability of presence data is continuously being updated as new and better information becomes available. To
learn more about how the probability of presence graphs are produced and how to interpret them, go the
Probability of Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?

To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or
year-round), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or
(if you are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds
guide. If a bird on your migratory bird species list has a breeding season associated with it, if that bird does occur
in your project area, there may be nests present at some point within the timeframe speci ed. If "Breeds
elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds?

avoiding their destruction is a very helpful impact minimization measure. To see when birds are most likely to
occur and be breeding in your project area, view the Probability of Presence Summary. Additional measures and/or
ppermits may be advisable depending on the type of activity you are conducting and the type of infrastructure or
bird species present on your project site.

What does IPaC use to generate the migratory birds potentially occurring in my speci ed location?

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Connnnnnnnncececcececececececec rrrrrrrrrrnnnnn (BBBBBBBBBBBBCCCCCCCCCCCCCCCCCCCCC)))))))))) and other species
that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the AvA ian Knowledge Network
(AKN). The AKN data is based on a growing collection of surveyy, baaaaaaaaaaannnnnnnnnnnndddddddiiiiinnnnnnnnnnnggggg, aaaaaaaaaaannnnnnd ccciciccicicccicitttttizzeeeen science datasets and is
queried and ltered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project
intersects, and that have been identi ed as warranting special attention because they are a BCC species in that
area, an eagle (Eagle Act requirements may apply), or a species that has a particular vulnerability to o shore
activities or development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the EEEEEEEEEEE------bbbbird EEEEEEEEExxxxxxxxxppppppppppppppppppllllllllloooooooooore Data Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially
occurring in my speci ed location?

The probability of presence graphs associated with your migratory bird list are based on data provided by the
AvvvvvvvAA iiiiiiiiiiiaaaaaaaaaaan KKKKKKKKKKKKnnnnnnnnnoooooooooooowledge Network (AKN). This data is derived from a growing collection of surveyy, banding, and citizen
sciennnnnnnnnnnncecccccc datasets .

Probability of presence data is continuously being updated as new and better information becomes available To
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Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Paci c Islands, Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and

3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in o shore areas from
certain types of development or activities (e.g. o shore energy development or longline shing).

Although it is important to try to avoid and minimize impacts to all birds, e orts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird
impacts and requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially a ected by o shore projects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o  the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal
also o ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results les underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be
in your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring
in my speci ed location”. Please be aware this report provides the “probability of presence” of birds within the 10
km grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey e ort is the key component. If the survey e ort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey e ort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
con rm presence, and helps guide you in knowing when to implement conservation measures to avoid or
minimize potential impacts from your project activities, should presence be con rmed. To learn more about
conservation measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize
impacts to migratory birds” at the bottom of your migratory bird trust resources page.

Facilities

Details about birds that are potentially a ected by o shore projo ects

For additional details about the relative occurrence and abundance of both individual bird species and groups of
bird species within your project area o the Atlantic Coast, please visit the Northeast Ocean Data PPPPPPPPooooooooooorttttttaaaaaaaaaaaal. The Portal
also o ers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results les underlying the portal maps through the NNNOOOOOOOOOOOOAAAAAAA NCCOS
Integrative Statistical Modeling and Predictive Mapppping of Marine Bird Distributionnsssssssssss aaaaaaaaannnnnnnnnndddddddd AAAAAAAAAAAAbbbbbbbbbbuuuuuuuuuuuunnnnnnnnnddddddddddaannnnnnccccecccccc on the Atlantic
Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use throughout the year,
including migration. Models relying on survey data may not include this information. For additional information on
marine bird tracking data, see the Diving Bird Studyy and the nannnnnnnnnnoooooooooottttttaaaaaaaagggggggggg ssssstttttuuuuuuuuuuudddddddddddiieeeeessss or contact Caleb Sppiegel or Pam
Loring.

What if I have eagles on my list?

If your project has the potential to disturb or kill eagles, you may need to obtain a ppermit to avoid violating the
Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report

The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifyff ing what other birds may be
in your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring
in my speci ed location”. Please be aware this report provides the “probability of presence” of birds within the 10
km grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey e ort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
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National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.

THERE ARE NO REFUGE LANDS AT THIS LOCATION.

Fish hatcheries

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME
This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI map to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identi ed based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular site may result in
revision of the wetland boundaries or classi cation established through image analysis.

The accuracy of image interpretation depends on the quality of the imagery, the experience of the image analysts,
the amount and quality of the collateral data and the amount of ground truth veri cation work conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.

Wetlands or other mapped features may have changed since the date of the imagery or eld work. There may be
occasional di erences in polygon boundaries or classi cations between the information depicted on the map and
the actual conditions on site.

Data exclusions

Certain wetland habitats are excluded from the National mapping program because of the limitations of aerial
imagery as the primary data source used to detect wetlands. These habitats include seagrasses or submerged
aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and nearshore coastal waters.

THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404
of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps ofy p
Engineers Districtg .

WETLAND INFORMATION IS NOT AVAILABLE AT THIS TIME
This can happen when the National Wetlands Inventory (NWI) map service is unavailable, or for very
large projects that intersect many wetland areas. Try again, or visit the NWI mapp to view wetlands at
this location.

Data limitations

The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of high
altitude imagery. Wetlands are identi ed based on vegetation, visible hydrology and geography. A margin of error
is inherent in the use of imagery; thus detailed on-the-ground inspection of any particular site may result in
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Some deepwater reef communities (coral or tuber cid worm reefs) have also been excluded from the inventory.
These habitats, because of their depth, go undetected by aerial imagery.

Data precautions

Federal, state, and local regulatory agencies with jurisdiction over wetlands may de ne and describe wetlands in a
di erent manner than that used in this inventory. There is no attempt, in either the design or products of this
inventory, to de ne the limits of proprietary jurisdiction of any Federal, state, or local government or to establish
the geographical scope of the regulatory programs of government agencies. Persons intending to engage in
activities involving modi cations within or adjacent to wetland areas should seek the advice of appropriate federal,
state, or local agencies concerning speci ed agency regulatory programs and proprietary jurisdictions that may
a ect such activities.





September 2017 Update: Table 1 has been updated to reflect EPA’s latest Regional Screening 
Level summary table values and toxicity updates (June 2017).  The only metal whose screening 
levels changed from the previous version of this memorandum is uranium, which decreased an 
order of magnitude due to a new oral toxicity value recommended by EPA. 











For additional information on screening assessments and risk assessments, please contact 
Doug Cox at the National Operations Center at dcox@blm.gov or 303-236-9451. 
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Trail Creek Adjacent to Lower Mill Area 

 

Tailings (> 6 -inches) at Test Pit – Main Tailings Area 1 
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Surface Tailings (< 1-inch) – Main Tailings Area 2 

 

 

Surficial Tailings (1- to 2-inch) - Upper Washout Area 1  
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Upper Washout Area 2 – No Obvious Tailings 

 

 

Upper Washout Area 2 
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Lower Washout Areas – Thin Veneer of Tailings 

 

 

Potential Repository Location Soil from Test Pit 


